g!% This user manual describes all items concerning the operation of

the system in detail as much as possible. However, it is impractical to give
particular descriptions of all unnecessary and/or unavailable operations of
the system due to the manual content limit, product specific operations and
other causes.Therefore,the operations not specified herein shall be

considered impossible or unallowable.

%% This user manual is the property of GSK CNC Equipment Co.,

Ltd. All rights are reserved. It is against the law for any organization or
individual to publish or reprint this manual without the express written
permission of GSK and the latter reserves the right to ascertain their legal

liability.
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FOREWORD

Dear user,

We are really grateful for your patronage and purchase of this GSK980MDc Milling
CNC system made by GSK CNC Equipment Co., Ltd.

The user manual describes the programming, operation, installation and connection
of this GSK980MDc Turning CNC system. Please read it carefully before operation in

order to get the safe and effective working.

Warning

A This system can only be operated by authorized and qualified personnel as

improper operations may cause accidents.

Please carefully read this user manual before use!

Note: The power supply installed on (in) the cabinet is exclusive to GSK'S CNC

systems.

The power supply form is forbidden to be used for other purposes.

Otherwise, there may be extreme danger!

This user manual shall be kept by final user.



Notes

Notes

m Delivery and storage

Packing box over 6 layers in pile is unallowed.

Never climb the packing box, neither stand on it, nor place heavy objects on it.
Do not move or drag the product by the cables connected with it.

Forbid collision or scratch to the panel and displayer.

Packing box should be protected from damping, insolation and raining.

m Open packing box to check

Ensure things in packing box are the required ones.

Ensure the product is not damaged in delivery.

Ensure the parts in packing box are in accordance to the order.

Contact us in time if the product type is inconsistent with the order, there is short of

accessories, or product damage in delivery.

m Connection

Only qualified persons can connect the system or check the connection.

The system must be earthed, its resistance must be less than 4 Q and the ground wire
cannot be replaced by zero wire.

Connection must be correct and firm to avoid the product to be damaged or other
unexpected result.

Connect with surge diode in the specified direction to avoid the damage to the system.

Switch off power supply before pulling out plug or opening electric cabinet.

m Troubleshooting

Switch off power supply before troubleshooting or changing components.
Troubleshoot and then startup the system when there is short circuit or overload.
Do not switch on or off it frequently and an interval is 1 minute at least after the system is

powered on again.
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Announcement!

This manual describes various items as much as possible. However,
operations allowable or unallowable can not be explained one by one due to
so many possibilities that may involve with, so the contents that are not

specially stated in this manual shall be considered to be unavailable.

Warning!
Please read this user manual and a manual from machine builder completely
before installation, programming and operation; do operate the system and
machine according to user manuals, otherwise it may damage the system,

machine, workpiece and even injure the operator.

Cautions!

® Functions, technical indexes described in this user manual are only for the

system. Actual functions and technical performance of machine tool with this
CNC system are determined by machine builder’s design, so refer to its user
manual.

The system is employed with integrated machine control panel and the keys
on machine control panel are defined by PLC program. Functions of keys in

this user manual are for standard PLC program. Please notice it!

® Refer to user manual from machine manufacturer about functions and

meanings of keys on machine control panel.

All specification and designs are subject to change without further notice.
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Safety Responsibility

Manufacturer’s safety responsibility
——The manufacturer should be responsible for the cleared or the controlled safety in the design

and the structure of the CNC system and the accessories.
——The manufacturer should be responsible for the CNC system and the accessories.

——The manufacturer should be responsible for the message and the suggestion for the user.

User’s safety responsibility

——The user should study and train the system safety operation, master the safety operation

content.

——The user should be responsible for the danger caused by increasing, changing or modifying

the CNC system, the accessories by itself.

——The user should be responsible for the danger because of the mistaken operation, regulation,

maintenance, installation and storage.

VI
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CHAPTER 1 PROGRAMMING FUNDMENTALS

1.1 Introduction

GSK980MDc Milling Machine system is a new generation of CNC system developed by GSK Company. As the
upgraded version of GSK980MD and GSK980MDa, it supports milling, boring and drilling cycle. It employs 32 bits
high-capability CPU and very large scale programmable device FPGA, applies real-time multi-task control
technology and hardware interpolation technology, and is able to perform um level precision motion control and PLC
logic control. GSK980MDc is the optimum choice for upgrading CNC milling machine.
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Characteristics:

® Five axes control (X, Y, Z ,4th and 5th); 3 axes linkage; optional interpolation precision (1pum/0.1pm); maximum
speed 60m/min; optional axis types (linear axis or revolving axis) for the 4th and 5th axes; CS axis control
available for the 4th and 5th axes.

® Electronic gear ratio: (1~32767):(1~32767)

® Screw-pitch error compensation, backlash compensation, tool length compensation, tool abrasion compensation

and tool nose radius compensation.

Embedded with PLC can be downloaded to CNC from PC.

DNC function supports for real-time program transmission for machining.

Be compatible with G commands of GSK980MC, GSK928MA, GSK980MD, GSK980MDc, executing the

cycle machining including drilling/boring, circle grooving/rectangular grooving, full-circle/rectangular finishing,

circular truncated cone/rectangular roughing, linear/rectangular continuous drilling, supporting spiral

interpolation, cylinder interpolation and polar coordinate command performing

® Spindle encoder tapping and rigid tapping can be detected during tapping cycle, so that high precision machining
can be performed.

® Supporting metric/inch programming with scaling on/off, programmable image and automatic chamfering
function

® Support statement macro command program, macro program call with parameters

®  Supporting multi-additional coordinate system and local coordinate system

®  Supporting PLC axis control function

® Chinese, English, Russian and Spanish display selected by the parameters.

® Full screen program editing; 40MB program capacity for storing up to 40000 of part programs.

® USB data communication; CNC system upgrading, machining programs reading through U disk and
bidirectional transfer between CNC and U disk.

® 2-channel 0V~10V analog voltage output

® 41 input interfaces/36 output interface meeting logical control requirements for disc tool magazine and bamboo
tool magazine

® Alarm log; multi-level passwords for equipment maintenance and management.

® Bidirectional transfer between CNC and CNC, CNC and PC; upgrade of CNC software and PLC programs;

® The installation dimensions and the electric ports are compatible with GSK980MD, GSK980MDc. GSK980MC

Specifications

Controlled axes: five axes (X,Y,Z,4th and 5th); (for the 4th and 5th axes) optional axis types
(linear axis or revolving axis) and CS contouring control available;

Interpolation functions: linear interpolation (for X, Y, Z, 4th and S5th axes); helical
interpolation (for X, Y and Z axes); circular interpolation (for arbitrary 2 axes).

Position command range: -99999999~99999999; least command increment: 1pm/0.1pm;
(selected via parameters)

Electronic gear ratio: command multiplier 1~32767, command frequency divisor 1~
Motion 32767

control Rapid traverse speed: maximum 60000mm/min

Rapid traverse override: F0, 25%, 50%, 100% four levels real-time tuning

Cutting feedrate: maximum 15000mm/min (feed per min.) or 500mm/r. (feed per rotation)
Feedrate override: 0~150% sixteen-level real-time tuning

Manual feedrate: 0~1260mm/min sixteen-level real-time tuning

MPG feed: 0.001, 0.010, 0.100,1.000mm four gears.

Acceleration/deceleration type: S-type for rapid traverse; exponential-type for cutting feed.
Automatic chamfering
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82 kinds of G codes: G00, GO1, G02, GO3, G04, G10, G11, G17, G18, G19, G20, G21, G28,
G209, G30, G31, G40, G41, G42, G43, G44, G49,
G50,G51,G50.1,G51.1,G52,G53,G54.1,G54, G55, G56, G57, G58, G59, G65, G66, G67,

9
o
Q
=
)
=
3,
=]
Q

G Code G73, G74, G80, G81, G82, G83, G84, G85, G86, G88, G89, G0, GI1, G92, G94, G935,
G98, G99, G110, G111, G112, G113, G114, G115, G116,G117, G132,G133,G134, G135,
G136, G137, G138, G139, G140, G141, G142, G143
Macro 31 kinds of arithmetic, logical operations and skip can be achieved by macro command G65
command Macro statement command. eg: IF, WHILE, GOTO
Operation Seven operation modes: EDIT, AUTO, MDI, DNC, MACHINE ZERO, MPG/STEP and
mode MANUAL.
Tapping function: lead 0.001 ~500mm or 0.06~25400 pitch/inch
Encoder tapping: settable line number of encoder (0 or100p/r~5000p/r) ; no detect for
Tapping spindle encoder (when the line number is set to 0)
Rigid tapping: by rotary axis
Drive ratio between encoder and spindle: (1~255): (1~255)
Backlash compensation: 0~2.000mm
Precision Pitch error compensation: 255 compensation points per axis; compensation amount of each
compensation point: £0.255mm.

Tool compensation: 32 groups tool length compensation, tool wear compensation, cutter
compensation C

M command

Special M commands (redefinition unallowed): M02,M29, M30, M98, M99,M9000~
M9999.
Other M 0o commands are defined or disposed by PLC program.

M commands defined by standard PLC program: M00, M03, M04, M05 M08, M09, M10,
MI11, M32, M33

tool number TO1~T32 (32 numbers at most); manual tool change or auto-tool change

T command selected by the parameters; auto tool change sequence set by PLC program.
Tool life management; 32 groups, 8 kinds/groups of tool life management data
Speed switching value control: S oo command is defined or disposed by PLC program; the
standard PLC programs S1, S2, S3 and S4 directly output; The output of S1,S2, S3, and S4
Spindle speed are closed by SO.
control Speed analog voltage control: the spindle speed per minute commanded by S codes; output

0~10V voltage to spindle converter; spindle stepless speed changing supports 4 spindle
mechanical gears

PLC function

9 kinds of basic commands; 23 kinds of function commands; 2-level PLC program
involving up to 5000 steps (2us processing time for each step). 8ms refresh cycle for the
first level program; Ladder diagram edit software and communication software
downloadable

Integrated machine panel: 44 points input (key), 44 points output (LED)
Basic 1/0: 41 points input/ 36 points output

Display
interface

Displayer: 800x600 lattice, 8.4 wide-screen multi-color LCD,

Display modes: Chinese, English, Russian, Spanish display selected by parameters;
machining path displayable

Program edit

Capacity: 40MB for up to 40000 part programs; custom macro program call; 4
nesting-levels of subprogram

Edit modes: full-screen editing; absolute/incremental programming

CNC system upgrade

Part programs reading in USB

USB
Bidirectional files transfer between CNC and USB (including programs, parameters, PLC
backup and recovery)
Clock display Clock, date and week display.
. Bidirectional transfer between CNC and PC, CNC and CNC (involving programs,
Serial .
L parameters, tool compensation data); download and upgrade of system software and PLC
Communication

program serial ports

Matching drive
unit

AC servo or step drive device by using the pulsetdirection signal input. (DA98 or DY3
series)
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G Code Table
Code Function Code | Function Code | Function
G00 Positioning (rapid | , G54 Workpiece  coordinate | , G94 | Feed per minute
traverse) system 1
*GO01 | Linear interpolation | G55 Workpiece  coordinate G95 | Feed per rotation
system 2
Circular/helical Workpiece  coordinate | Return to initial plane in
GO2 interpolation (CW) G36 system 3 Go8 canned cycle
Circular/helical Workpiece  coordinate Return to R point in canned
GO3 interpolation (CCW) 637 system 4 G99 cycle
Workpiece  coordinate Inner circle groove roughing
G04 Dwell, exact stop G58 system 5 G110 (CCW)
G10 Tool life G59 Workpiece  coordinate Gll1 Inner circle groove roughing
management system 6 (CW)
Gl11 Tool life G65 Macro - program/ macro G112 | Inner circle finishing (CCW)
management end code
*G17 | XY plane selection | G66 gﬁcm program modal | 113 | ey circle finishing (CW)
GIg 7ZX plane selection *G67 Macro program modal G114 Circular outer finish milling
call cancel (CW)
= - -
G19 YZ plane selection G69 S;)nclr;dlmates rotation G115 | Outer circle finishing (CCW)
G20 Inch input G73 High-speed peck drilling | G116 | Outer roughing (CCW)
G21 Metric input G74 Counter tapping cycle G117 | Outer roughing (CW)
Go3 Reference  position | G76 Finishing boring cycle G132 | Rectangular roughing (CCW)
return
G29 Return B from | G80 | Canned cycle cancel G133 | Rectangular roughing (CW)
reference position
2nd, 3rd, 4th, . .
G30 reference  position | G81 Dpll.mg cycle  (spot G134 Rectangular groove roughing
drilling cycle) (CCW)
return
. . Drilling cycle (stepped Rectangular groove roughing
G31 Skip function G82 hole boring cycle) G135 (CW)
Cutter Compensation - Rectangular  groove  inner
%
G40 cancel G83 Peck drilling cycle G136 finishing (CCW)
Cutter compensation . Rectangular  groove  inner
G41 loft G84 Tapping cycle G137 finishing (CW)
Cutter compensation . Rectangular outer finishing
G42 right G85 Boring cycle G138 (CCW)
Tool length o
G43 | compensation  + | G86 | Drilling cycle G139 | Rectangular outer  finishing
N (CW)
direction
Tool length . .
G44 compensation - G89 Boring cycle G140 Rectangular continuous drilling
. (CW)
direction
G49 Tool length . Rectangular continuous drilling
compensation cancel G89 Boring cycle G141 (CCW)
*G50 Scaling cancel *G90 | Absolute programming G142 | Arc continuous drilling (CW)
Gs51 Scaling ON Go1 Incremental G143 | Arc continuous drilling (CCW)
programming
*G50.1 | Programming image Coordinate system
G92 .
cancel setting
Note: mark “ * ” means initial state.
PLC Codes List
Code Function Code Function Code Function
LD Ir\izzmal open  contact SET Setting SPE Subprogram end

9
o
Q
=
)
=
3,
=
Q




S SN CNC GSK980MDc Milling CNC System

LDI i\i(;fimal closed contact RST Resetting ADDB | Binary addition
ouT Output coil CMP Comparison setting SUBB Binary subtraction
- AND Isi(r)f:;al open contact in CTRC | Counter ALT Alternative output
o
3 ANL | Normal closed contact | p\pp | Tiper DIFU | Differential up
o in series
© or | Normalopen contactin | gy | Binary = code | yipn | pigrerential down
3 parallel transformation
g_ ORI Normal closed contact ROTB Binary rotational MOVE | Logical AND
a in parallel control
ORB Serial block in parallel | MOVN | Data copy PARI Parity check
ANB Parallel block in series | DECB | Binary decode LBL Program skip numbering
ENDI1 | First level program end | IMPB | Jump CALL Subprogram call
END2 Second level program Sp Subprogram
end numbering

1.2 Program Execution

1.2.1 Program Execution Sequence

The current program can only be run in automatic mode. GSK980MDc cannot run more than 1 program at the
same time, so only one program can be performed at a time. The cursor is ahead of the first block when a program is
opened, and can be moved in EDIT mode. In automatic mode, when the machine is in stop state, the cycle start signal

( key on the panel or external cycle start signal) enables the program to be run from the block where the cursor is
located. Usually, blocks are executed in sequence programmed in advanced. Program stops running till M02 or M30 is
executed. The cursor moves along with program execution. The program execution sequence or state will be changed in
following conditions:

/1
RESET
®  Program running stops when L££ | key or the Emergency Stop button is pressed;

®  Program running stops when the CNC alarm or PLC alarm occurs;
® When the system is switched in EDIT or MDI mode, program stops running after the current block is

executed. After switching to automatic mode again, when D key on the panel is pressed or external
cycle start signal is ON, the program runs from the block where the cursor is located.
® [fthe operation mode is switched to MANUAL/MPG/STEP/MACHINE ZERO RETURN mode when the

program is running, the execution dwells; after switching to automatic mode again, when D key on
the panel is pressed or external cycle start signal is ON, the program runs from where it stops.

FEED HOLD

® The execution dwells when key is pressed or external pause signal is cut off; program starts

running from where it stops when key on the panel is pressed or external cycle start signal is ON;

® The program dwells at the end of each block when the single block switch is on; after pressing _Ikey
or switching on external cycle signal, program continuously runs from the next block;

Blocks with mark “/” is skipped when the skip switch is ON.

® The object block is executed when command G65 or macro program skip (GOTO) is specified.

® When M98 or M9000~M9999 command is performed, the corresponding subprogram or macro program is
called; M99 is executed at the end of the subprogram or macro program, after returning to the main
program, the subsequent block (the one after the block in which the subprogram is called) is executed.
(return to a specified block, if it is commanded by M99);



CHAPTER 1 PROGRAMMING FUNDMENTALS

® When M99 command is specified in the middle of a main program which is not called by other programs,
the current program is repeatedly executed after returning to the head of the program.

® The system skips the block which begins with O.

1.2.2 Word Execution Sequence within Block

When multiple words (such as G, X, Y, Z, F, R, M, S, T,) are in one block, most of M, S, and T words are
interpreted by NC and sent to PLC for processing. Other words are processed by NC directly. M98, M99,
M9000~M9999 and S word (which specify the spindle speed in r/min, m/min) are directly processed by NC as well.

When G words share the same block with M00, M01, M02 and M30, M words are executed after G words, and
NC sends corresponding signals to PLC for processing.

When the G words share the same block with the M98, M99, M9000~M9999, these M words are performed by
NC after G words (the M signal not sent to PLC).

When G words and M, S, T words share the same block, PLC program (ladder diagram) determines the
execution consequence (executed at the same time or G words before M, S, T words). Refer to the manual from tool

builder for relevant words execution sequence.

1.3 Basic Axes Increment System

The increment system consists of the least input increment (for input) and least command increment (for output).
The least input increment is the minimum unit for programming moving distance. The least command increment is
the minimum unit for moving the tool on the machine. Both increments are represented in mm, inches. or deg.

The basic axes herein means X, Y, Z axes. The basic increment system includes IS-B and IS-C types which can
be selected by bit ISC of parameter NO. 0001.

0001 ISC
ISC =1: The increment system is IS-C(0.1p);

=0: The increment system is IS-B(1p)
In different increment system, different pulse output type enables different output speed. (Selected by bit ABPx
of parameter NO.0005)

0005 ABP5 | ABP4 | ABPZ | ABPY | ABPX

ABPx =1: The impulse mode of axis is AB phases;

=0: The impulse mode of axis is impulse and direction.

1.3.1 Speed of Increment Systems

Speed
1p (IS-B) 0.1p (IS-C)
Output mode Metric machine | Inch machine | Metric machine | Inch  machine
system system system system
(mm/min) (inch/min) (mm/min) (inch/min)
Pulse + direction 60,000 6,000 6,000 600
AB quadrature phase 240,000 24,000 24,000 2,400

1.3.2 Unit of Increment Systems
In different increment system, the least input/output increment varies with metric/inch system. The specific data

is shown as follows:
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Least input increment | Least command increment
1p (IS-B) .
(for input) (for output)
. . 0.001 (mm) 0.001 (mm)
— Metric Metric input (G21)
) 0.001 (deg) 0.001 (deg)
machine -
9 , 0.0001 (inch) 0.001 (mm)
o system Inch input (G20)
Q 0.001 (deg) 0.001 (deg)
= 0.001 0.0001 (inch
3 Inch Metric input (G21) (mm) (inch)
3 . 0.001 (deg) 0.001 (deg)
= machine - -
= ) 0.0001 (inch) 0.0001 (inch)
©« system Inch input (G20)
0.001 (deg) 0.001 (deg)
0.1n (IS-C) Leas't input increment | Least command increment
(for input) (for output)
Metric  input 0.0001 (mm) 0.0001 (mm)
Metric  machine| (G21) 0.0001 (deg) 0.0001 (deg)
system Inch inputf 0.00001 (inch) 0.0001 (mm)
(G20) 0.0001 (deg) 0.0001 (deg)
Metric  input 0.0001 (mm) 0.00001 (inch)
Inch machine| (G21) 0.0001 (deg) 0.0001 (deg)
system Inch inputf 0.00001 (inch) 0.00001 (inch)
(G20) 0.0001 (deg) 0.0001 (deg)

Least input increment (for input) is metric or inch can be set by G20 or G21.
Least command increment (for output) is metric or inch is determined by machine tool and set by bit SCW of
parameter NO.004.

1.3.3 Data Ranges of Increment System
Limited by pulse output frequency, the data ranges may vary due to different increment system.

Increment system Command data input ranges
. -99999.999 ~ 99999.999 (mm)
Metric input (G21)
lu (IS-B) -99999.999 ~ 99999.999  (deg)
: . -9999.9999 ~ 9999.9999  (inch)
Inch input (G20)
-9999.999 ~9999.999 (deg)
.. -9999.9999 ~ 9999.9999 (mm)
Metric input (G21)
-9999.9999 ~ 9999.9999  (deg)
0.1p (IS-C) -
) -999.99999 ~ 999.99999  (inch)
Inch input (G20)
-999.9999 ~ 999.9999 (deg)

1.3.4 Data Ranges and Unit of Increment System
® Speed parameter

Machine tool types decide the units of linear axes speed, i.e. mm/min for metric machine system is; 0.1inch/min
for inch machine system.

The range of linear axis speed parameter is codetermined by machine tool type and increment system.

For example: data parameter NO.027: upper limit of cutting feedrate.

. Increment Linear axis Rotary axis
Machine tool type . Parameter range .
system speed unit speed unit
Metric machine 1 pu (IS-B) mm/min 10~ 60000 deg/min
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system 0.1p (IS-C) 10~ 6000
Inch machine 1 # (IS-B) , , 5~60000
0.linch/min
system 0.1p (IS-C) 5~6000 _

As rotary axes are not involved in metric-inch interconversion, the rotation speed unit is always deg/min.

The switch between different increment systems may cause the excess of permitted running speed set by data
parameter. Therefore, at the first power-on after switching, the system automatically modifies relevant speed
parameters and gives an alarm.

® Increment parameter
The unit and range of linear axis speed parameter are codetermined by machine tool type and increment system.
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For example: parameter NO.045: X axis software limit.

Machine tool Increment Linear axis ) .

. . Linear axis parameter range
type system increment unit
Metric  machine| 1 p (IS-B) 0.001mm -99,999.999~ 99,999 .999
system 0.1p (IS-C)> | 0.0001 mm -9,999.9999~ 9,999.9999
Inch maching 1 p (IS-B) 0.0001inch -9,999.9999~ 9,999.9999
system 0.1p (IS-C) | 0.00001 inch -999.99999~ 999.99999

As rotary axes are not involved in metric-inch interconversion, the rotary axis increment parameter unit is
determined by increment system types. The ranges of rotary axis increment parameters are the same as that of metric

machine tool.

. Increment Rotation axis Rotation axis
Machine tool type .
system speed unit parameter range
Metric, inch maching 1 p (IS-B) 0.001deg 0~ 99999.999
tool system 0.1p (IS-C 0.0001 deg 0~ 9999.9999

® Coordinate data (G54~G59)
The unit of linear axis coordinate data is determined by metric/inch input system, namely, mm for metric system,

inch for inch system.
The ranges of linear axis coordinate data are codetermined by metric/inch input system and increment system. It

is the same as command data input ranges. Shown as follows:

Increment system Linear axis coordinate data range
1w (IS-B) Metric input  (G21) -99999.999 ~ 99999.999(mm)
Inch input (G20) -9999.9999 ~ 9999.9999(inch)
0.1 (IS-C) Metric input  (G21) -9999.9999 ~ 9999.9999(mm)
Inch input (G20) -999.99999 ~ 999.99999(inch)

As rotary axis is not involve in metric-inch interconversion, the unit of rotary axis coordinate data is deg. The

ranges of rotary axis coordinate data is the same as linear axis coordinate data ranges in metric system.

Input type | Increment system Rotary axis coordinate data range
Metric,inch | 1p (IS-B) -99999.999 ~99999.999 (deg)
input 0.1p (IS-C) -9999.9999 ~ 9999.9999(deg)

® Tool compensation data
The unit of tool compensation data is determined by metric/inch input system, namely, mm for metric input,

inch for inch input.
The range of tool compensation data is limited as 9999999, determined by inch input system and increment

system. It is smaller than command data. Shown as follows:
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Tool compensation Tool compensation
Input type Increment system .

data unit data range
Metric input Ip (IS-B) +9999.999

— mm
(G21) 0.1p (IS-C) +£999.9999
Metric input Ip (IS-B) e +999.9999
inc

(G21) 0.1p (IS-C) +99.99999

®  Screw-pitch error compensation data
The unit and range of linear axis screw-pitch error compensation data is codetermined by machine tool type and
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increment system.
Shown as following table:

. Increment Linear axis screw-pitch error] Linear axis screw-pitch error
Machine tool type . . ]
system compensation data unit compensation data range
Metric tool 1p (IS-B) 0.001mm 255~255
machine system 0.1p (IS-C) 0.0001mm -2550~2550
Inch tool machine | 1 p (IS-B) 0.0001inch -255~255
system 0.1p (IS-C) 0.00001inch -2550~2550

Rotary axes are not involved in metric-inch conversion. The unit of rotary axes screw-pitch error compensation

is determined by increment system. The range is the same as that of the metric machine tool.

. . . Rotary axis screw-pitch
Machine tool  Increment Rotary axis screw-pitch .
. .. | error compensation
system system error compensation unit
range
Metric, inch machine| 1 p (IS-B) 0.001deg 0~255
system 0.1p (IS-C) 0.0001 deg 0~2550

®  Graphic setting data
The maximum and minimum data ranges of X, Y, Z set by graph is in accordance with the command data ranges.

Increment system Graphic setting X,Y,Z ranges

I (IS-B) Metric input  (G21) -99999.999 ~ 99999.999  (mm)
Inch input (G20) -9999.9999 ~ 9999.9999  (inch)

014 (IS-C) Metric input  (G21) -9999.9999 ~ 9999.9999  (mm)
Inch input (G20) -999.99999 ~ 999.99999  (inch)

1.3.5 The Units and Ranges of Program Address Values
® Definition and ranges of the pitch :

Code | 1p (IS-B) 0.1p (IS-C) Unit
Input in metric F 0.001~500.000 0.0001~500.00 | mm/pitch [lead]
(G21) I 0.06~25400 0.06~2540 Pitch[lead]/inch
F 0.0001~50.00 0.00001~50.0 inch//pitch [lead
Inch input (G20) 1n.c bre Fea ]
I 0.06~2540 0.06~254 Pitch[lead]/inch

®  Speed F definition
G94: feed per minute, F unit: mm/min
(95: feed per rotation, F definition and ranges are as follows:

1p (IS-B) 0.1p (IS-C) Unit
Metric input (G21) | 0.001~500.000 0.0001~500.0000 | mm/rev
Inch input (G20) 0.0001~50.0 0.00001~50.0 inch/rev

10
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1.4 Additional Axes Increment System

In the least increment system (IS-B or IS-C), under the condition that the additional axes are not involved in
simultaneous control and just used for separate motion (such as feeding), and the requirement for precision is not high,
when the least increment is 0.01, the feedrate will be much faster, greatly increasing the efficiency. Therefore, the

additional axes least increment system is not necessary to be in accordance with the current least increment system.
To meet various requirements of users, the system adds optional function to least increment system.
Additional axes increment system is set by state parameter No.187. Shown as follows:

IS1X IS0X
IS1Y IS0Y
0187 IS1Z 1S0Z
IS1A4 | IS0A4
IS1AS | ISOAS
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A41S1, A4ISO: Select increment system of 4th.

IS1A4 | IS0A4 | Increment System of 4TH Least input/output
0 0 Same to the X, Y, Z
0 1 IS-A 0.01
1 0 IS-B 0.001
1 1 IS-C 0.0001

ASIS1, ASISO: Select increment system of Sth.

IS1AS | ISOAS | Increment System of STH Least input/output
0 0 Same to the X, Y, Z
0 1 IS-A 0.01
1 0 IS-B 0.001
1 1 IS-C 0.0001

Note: the least input/output in the table above are described without considering the metric/inch system and rotation axes.

1.4.1 Additional Axes in Current Increment System
When IS-B or IS-C is selected, the speed and range of additional axes are the same as what described in 1.3.

1.4.2 Additional Axes in IS-A Increment System

When IS-A is selected, the maximum speed of additional axes can reach 100 times of that of IS-B and IS-C. The
relevant data and parameters ranges are the same as that of the current basic axes increment system. (Refer to section

1.3)
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CHAPTER 2 MSTF CODES

CHAPTER 2 MSTF CODES

2.1 M Codes (Miscellaneous Function)
The M codes are composed by code address M and 1~2 or 4 digits after the codes M is used for controlling the

program execution or outputting M code to PLC.
M oooo

L  Codes value (00~99, 9000~9999 , leading zero can be omitted)

Address

M98, M99 and M9000~M9999 are independently processed by CNC, and the M codes are not output to PLC.

The function of M29 is fixed, namely, to output M codes to PLC.

The M02 and M30 are defined as program END codes by NC, meanwhile it also outputs M codes to PLC for the
I/O control (spindle OFF, cooling OFF control etc.).

The PLC program can not change the meaning of the above-mentioned codes when the M98, M99 and
M9000~M9999 are regarded as program CALL codes and the M02 and M30 are regarded as program END codes.
The codes of other M codes are all output to PLC program for specifying the code function; please refer to the
manual issued by machine tool manufacturer.

One block only has one M code. The CNC alarm occurs when two or more M codes are existed in one block.

Table 2-1 M code table for program execution

Codes Functions
MO02 End-of-Run
M29 Rigid tapping designation
M30 End-of-Run
M98 Subprogram call

Return from the subprogram; the program will be repeatedly executed.
M99 the code M99 is used for main program ending (namely, the curren
program is not called by other programs).

M9000 ~ M9999 Call macro program (Program No. is larger than 9000)

2.1.1 End of Program (M02)
Format: M02
Function: The M02 code is executed in the Auto mode. The automatic run is ended after the other codes of current
block are executed; the cursor stops in the block in which the M02 is located and does not return to the head
of the program. If the program is to be executed again, the cursor should return to the beginning of the
program.
Besides the above-mentioned functions processed by CNC, the functions of code M02 also can be defined by
the PLC ladder diagram. The function defined by standard ladder diagram can be: the current input state of CNC is
not change after the code M02 is executed.

2.1.2 Rigid Tapping Designation M29
Format: M29

Function : In auto mode, after the execution of M29, the G74, G84 that followed is processed as rigid tapping codes.

2.1.3 End of Run (M30)
Format: M30

13
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S SN CNC GSK980MDc Milling CNC System

Function: If M30 command is executed in the Auto mode, the automatic run is ended after the other commands of
current block are executed; the system cancels the tool nose radius compensation and the cursor returns to
the beginning of the program when the workpieces number is added by one (whether the cursor returns to
the head of the program is determined by parameters).

The cursor does not return to the beginning of the program when the BIT4 of parameter Ne§10 is set to 0; when
it is set to 1, the cursor returns to the beginning of the program as soon as the program execution is finished.

Besides the above-mentioned functions processed by CNC, the functions of code M30 also can be defined by
the PLC ladder diagram. The function defined by standard ladder diagram can be: turn OFF the M03, M04 or M08
output signal after the M30 command is executed, and meanwhile output M05 signal.

2.1.4 Subprogram Call (M98)

Format: M98 LooooPoooo

The called subprogram No. (0000 ~9999) .The leading zero of
subprogram can be omitted when the called times are not input; the
subprogram No. should be 4 digits when the called times is input;

Called times ( 1-9999 ) calling for once,
the input can be omitted

Function: In Auto mode, when the M98 is executed, the subprogram specified by P is called after the execution of
other codes in the current block. The subprogram can be performed 9999 times at most. M98 cannot be
performed in MDI, or an alarm will occur.

Note: U command specifying arc chamfering cannot be with M98 in the same block. The linear chamfering is
invalid when it and M98 are in the same block, and it is taken as the cycle times of calling subprograms.

2.1.5 Return from Subprogram (M99)
Format: M99 Poooo

The block No. (0000 ~9999) when return to main program is
executed, the leading zero can be omitted.

Function: (in subprogram) as the other commands of current block are executed, the block specified by P is
performed continuously when the main program is returned. The next block is performed
continuously by calling current subprogram of M98 command when returning to the main program;
because of the P is not given. If the main program is ended by using the M99 (namely, the current program
is not called by other programs for execution), the current program will be run circularly. So, the M99
command is disabled in MDI.

Example: Fig. 2-1 shows that the execution route of the subprogram is called (the P command within M99). Fig. 2-2

shows that the execution route of the subprogram is called (the P command is not in M99.

01009; 01010

NOOIO .........; N1020.........;
N0020.......... : N1030.........;
N0030......... S .

Noodo MO8 PI0lO; 1 | ...
N0O0.......... N | _N1100 M99 P0070;
NOO60.......... e ></’ %

N0070.......... |

Fig. 2-1
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00001; — O 1006;
G92 X100 Z100; Call . G90 G1 X50 Z50; #-~
M3 SI: | G91X1007200; |
GO X0 Z0: * X30 Z-15 F250; ;
Gl X200 Z200 F200;, L M99 ccoooooo o !
M98 P 1006:7/ %
GO X100 Z100; Return
M5 S0;
M30;
%

Mainprogram Fig. 2-2 Subprogram

This GSK980MDc can calls quadruple subprogram, namely, the other subprogram can be called from the
subprogram. (See Fig. 2-3)

Main program Subprogram Subprogram Subprogram Subprogram
01001 ; 01002; ’01003; L01004; 01005;
MISP1002; MO8P 1003 ; MISP1004; / M98P 1005 o
\::: A - o \
M30 ; M99 ; M99 ; M99 ; M99 ;

Level 1 Level 2 Level 3 Level 4

Fig. 2-3 subprogram nestifications

2.1.6 Macro Program Call (M9000~M9999)

Format : M oooo

——  9000~9999
Command function: Call the macro program which is corresponded by the command value ( 09000 ~ 09999 )

Macro program: Program 09000~09999 is special space obligated for the machine tool manufacturer for using
editing and achieving special function subprogram, which is called macro program. Two-level operation authority is
needed when editing the program 09000~09999, the user can not modify or run the

2.1.7 Program Stop M00
Format: M0O
Command function: After M0O is executed, program run stops, “Pause” appears, the cycle start key is pressed

to continuously run the program.

2.2 Spindle Function

The spindle speed is controlled by S command, there are two ways to control spindle speed for GSK980MDc.

Spindle speed switching value control mode: the Soo (2-digit command value) command is processed by PLC
program for exporting the switching value signal to machine, so that the step speed change of the spindle is achieved.

Spindle speed analog voltage control mode: the actual spindle speed is specified by the Soooo (4-digit
command value), the NC outputs the 0~10V analog voltage signal to the spindle servo device or inverter for achieving

the stepless speed regulating of the spindle.
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S SN CNC GSK980MDc Milling CNC System

2.2.1 Spindle Speed Switch Value Control

The spindle speed is on switching value control when the BIT4 of bit parameter NO.001 is set to 0. One block
only has one S command. The CNC alarm occurs when there are two or more S~ commands displayed in block.

When the S command shares the same block with the command word, the performance sequence is defined by
PLC program. For details, refer to the manual issued by the machine tool builder.

This GSK980MDc milling machine is used for machining control when the spindle speed
switching value is controlled. The time sequence and logic for S command should be referred by the manual
issued by the machine tool builder. The following S command is defined by GSK980MDc standard PLC, for

reference only.

Command Tormat: S oo

—l_— 0004 (leading zero can be omitted) :1—4 gears
spindle speed switching value control

Command addrass
In spindle speed switching value control mode, the FIN signal is returned after the set time is delayed after
the code signal of S command is sent to PLC. Now the time is called execution time of S code.

f t
I I
| !

L

A
o codeperforms  Delay time Suhsequer}‘ cotntnand word ot block performs

The S01, S02, S03 and S04 output states are invariable when the CNC is reset.

The S1~S4 commands are ineffective output when the CNC is switched on. An arbitrary command is
performed from S01, S02, S03 and S04, the corresponding S signal output is effective and held on, at the same time
the other 3 S signal output are cancelled. The S1~S4 output are cancelled when performing the SO0 command,

only one of S1~S4 is effective in the meantime.

2.2.2 Spindle Speed Analog Voltage Control

The spindle speed is analog voltage control when the BIT4 of current bit parameter is set to 1

Format:5 cooo

l_ﬂﬂﬂﬂ--—EE!E!Q ({leading zero can be omitted)

spindle speed analog voltage control
Command address

Command function: The CNC outputs 0~10V analog voltage to control the spindle servo or
inverter for achieving the stepless speed regulating of the spindle when the spindle speed is set. The S command
value is not memorized when the power is turned off, and then the parameter recovers to 0 when the power is turned
on.

The CNC owns four mechanical spindle shifts function. Counting the corresponding analog
voltage value specified by the speed based upon the current set value (corresponding to data parameter Ne3741~
Ne3744) of the top speed (output analog voltage is 10V) of the spindle shift when the S command is performed, then
output the voltage value to spindle servo or inverter, so that the consistency of actual speed and required speed of
the spindle are controlled.

The analog voltage output is OV when the CNC is switched on. The output analog voltage value is invariable
(Unless the cutting feed in constant linear speed control and the absolute value of X axis absolute coordinate value
are changed) after the S command is executed. The analog voltage output is OV when the command SO is executed.
And the analog voltage output value is invariable when the CNC is reset or at emergent stop.

The parameter related to spindle speed analog voltage control:

Data parameter Ne3731: the output voltage offset for spindle top speed (the output analog voltage is 0V); Data
parameter Ne3730: the voltage offset for the zero spindle speed (the output analog voltage is 10V);
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Data parameter Ne3741~Ne3744: The top speed for spindle 1~4 shifts (the output analog voltage is 10V);

2.2.3 Spindle Override

The spindle actual speed can be modified by wusing spindle override when the spindle
speed analog voltage control is effective, the actual speed modified by spindle override is limited by the top speed
of current spindle shift, and also it is controlled by the lowest spindle limitation value and the top spindle limitation
value in constant linear speed control mode.

This NC offers 8-level spindle override (50%~120%, the change is 10% per level). The actual level and the
modification mode of the spindle override is defined by PLC ladder diagram. Refer to the manual issued by the
machine tool builder when attempting to use it. The following description is GSK980MDc standard PLC
ladder diagram function, for reference only.

The spindle override defined by GSK980MDc standard PLC ladder diagram has 8 levels. The
spindle actual real-time speed can be adjusted by using the spindle override key in the command speed range of
50%~120%, the spindle override will be memorized when the power is turned off. Refer to the
OPERATION of this manual for modification operation of the spindle override.

2.3 Tool Function
GSK980MDc tool function is controlled by ladder, and compiling ladder can logic controlling dial tool

magazine and turret tool magazine.

2.4 Feeding Function

2.4.1 Cutting Feed (G94/G95, F command)

Format: G94F ; (FO001~F8000, leading zero can be omitted, for feedrate per minute, mm/min)

Command function: The cutting feedrate is specified by mm/min, G94 is modal G command. If

the current mode is G94 that it needs no G94 any more.

Format: G95F _; (F0.0001~F500, leading zero can be omitted)

Command function: The cutting feedrate is offered by the unit of mm/rev., G95 is modal G command. The G95
command can be omitted if the current mode is G95. When the CNC performs G95 F , the
cutting feedrate is  controlled by  feedrate  command based on  the
multiplication of F command value (mm/rev) and current spindle speed (rev/min). The
actual feedrate varies with the spindle speed. The spindle cutting feedrate per revolution is
specified by G95 F , the even cutting line can be formed on the face of workpiece. It is

necessary to install spindle encoder when the G95 mode is operated.

The G94 and G95 are modal G commands at the same group, one of them is available only. The G94 is initial
state G command, so, it defaults the G94 when the CNC is switched on. The following below shows the conversion

formula of feed value per rev. and feed value per min:

Fm = FrxS

There into: Fm: feed value per minute (mm/min);
Fx: feed value per revolution (mm/r);

S: spindle speed (r/min).

The feedrate value is set by the CNC Data parameter Ne026 when the CNC is switched on,
the F wvalue isinvariable after the F command is executed. The feedrate is 0 after FO is executed. The F value is

invariable when CNC is reset or at emergent stop.

Note: In G95 mode, the cutting feedrate will be uneven when the spindle speed is less than 1 rev./min. The following error will
exist in the actual feedrate when the spindle speed vibration occurs.

17
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S SN CNC GSK980MDc Milling CNC System

To guarantee the machine quality, it is recommended that the spindle speed selected in machining is not less than the

lowest speed of available torque exported by spindle servoor inverter.

Cutting feed: The CNC makes tool movement path and the path (linear or circular arc) defined by command into
consistency (The circular interpolation can be performed by two axis in selected
plane when it is circular arc, the helical interpolation is formed by the third axis linear
interpolation linkage), by which, the CNC controls three directions movement for X axis,
Y axis, Z axis ,4th axis and 5th axis at the same time. The instantaneous speed of
movement path in a tangential direction is consistent with the F command value, so
this is called CUTTING FEED or INTERPOLATION. The cutting feedrate is supplied by F
command, which it 1is disassembled to each interpolation axis according to the
programming path when the CNC performs the interpolation command (cutting feed).
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Linear interpolation: The CNC can control the instantaneous speed in the directions of X axis, Y axis , Z
axis ,4th axis and 5th axis, so the vector resultant speed in these five directions are equal to the F

command value.

f, = d, oF
JdZ+d2+d?+df+d?
fyz dy o
JdZ+d]+d?+d?+d?

f, = d, o
JdZ+dy+d2+d?+d?

f, = d, oF
JdZ+d]+d2+d?+d?
fs= d, oF
JoZ+d?2+d?+d?+d?

F is vector resultant speed for the instantaneous speed in X, Y and Z axis directions
The dx is instantaneous increment of the X axis, the fx is instantaneous speed of X axis.

The dy is instantaneous increment of Y axis, the fy is instantaneous speed of Y axis.
The dz is instantaneous increment of Z axis, the fz is instantaneous speed of Z axis.
The d4 is instantaneous increment of 4th axis, the f4 is instantaneous speed of 4th axis.

The d5 is instantaneous increment of 5th axis, the f5 is instantaneous speed of 5Sth axis.

Circular interpolation (helical interpolation): Performing the arc interpolation in selected plane, the third axis
performs linear interpolation, so the F value is circular interpolation speed. An interpolation of linear and circular arc

has the following relation when the linear interpolation speed is f:

fFx linear axis length

circular arc length
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-Tool path

X ~—— Y

Feedrate along the circle between 2 arc
terpolat 1on axes 15 the speciied one.

There are 16 levels feedrate override (0~150%, 10% per level) are offered by NC. The actual feedrate series,the
memory performed or not when the power is turned off and the method of overriding are defined by PLC ladder
diagram. Refer to the manual issued by the machine tool builder. The function description of GSK980MDc standard
PLC ladder diagram is as follows, for reference only.real-time modification for the cutting feedrate. The actual
cutting feedrate can be adjusted in the range of command speed 0~150%, here, the feedrate is memorized when the
power is turned off. How to operate the cutting feedrate adjustment, refer to Chapter 3 OPERATION of this manual.
Related parameter:

Data parameter No.027: the upper limit value (X axis, Y axis, Z axis ,4th axis and 5th axis are same) of the cutting
feedrate.

Data parameter No.029: the initial (terminal) speed of exponential acceleration or deceleration for cutting feed.

Data parameter No.030: for exponential acceleration or deceleration time constant of cutting feed.

Data parameter No.041: for initial or terminal speed of exponential acceleration or deceleration in manual feed.

Data parameter Ne042: for exponential acceleration or deceleration time constant of manual feed

2.4.2 Manual Feed
Manual feed: This GSK980MDc can perform positive/negative movement of X, Y, Z,4th or Sth
axis by the current manual feedrate in the Manual mode. X axis, Y axis , Z axis ,4th axis
and 5th axis can be moved at one time.

This NC offers 16 levels (0~150%, 10% each time) manual feedrate (override), see the following table 2-2. The
actual feedrate series and modification mode or the like in manual feeding, are defined by PLC ladder diagram.
Refer to the manual issued by the machine tool builder. The function description of GSK980MDc standard
PLC ladder diagram is as follows, for reference only.

Table 2-2

Feedrate override(%) 0 10 20| 30| 40| O | 60| 70| 80| 90| 100| 110| 120| 130| 140| 150

Manual feedrate
0 2.0| 3.2 5.0] 79| 12.6| 20| 32| 50| 79| 126| 200| 320| 500| 790|1260

(mm/min)

Note: The manual feedrate of X axis is diameter variation per minute; the feedrate defined by GSK980MDc standard PLC
ladder diagram is memorized when the power is turned off.

Related parameter:

Data parameter No.041: for speed lower limit of acceleration or deceleration in manual feed.

Data parameter No.042: for exponential acceleration or deceleration time constant in manual feed.

2.4.3 MPG/ Step Feed
MPG feed: This GSK980MDc can move positively or negatively in X, Y, Z ,4th or 5th axis by current
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S SN CNC GSK980MDc Milling CNC System

increment in the MPG mode. Only one of the axis can be moved at one time.

Step feed: This GSK 980MDc can move positively or negatively for X, Y, Z ,4th or 5th axis by current
increment in the Step mode. One of the axis can be moved only at one time.

Only one mode is effective for the MPG or step mode at one time, it is up to Bit3 of CNC bit parameter
No.001.

This NC offers 4 steps (0.00lmm, 0.01lmm, 0.1mm and lmm) MPG/STEP increment. The actual MPG/
STEP increment series, the selection of increment and current effective axis or the like, are defined by PLC ladder
diagram. Refer to the manual issued by the machine tool builder.

Related parameter: Data parameterNo.041: for initial or terminal speed of exponential acceleration or

deceleration in manual feed.
Data parameter No.042: for exponential acceleration or deceleration time constant of manual feed.

2.4.4 Automatic Acceleration or Deceleration

This GSK980MDc performs automatically acceleration or deceleration in order to achieve the smooth transition
of the speed at the beginning of the axis movement or before the movement stops; this will diminish the impact when
the movement is start or stop. This GSK980MDc adopts kinds of acceleration or deceleration as follows:

Rapid traverse: linear type front acceleration or deceleration;

Cutting feed: exponential type rear acceleration or deceleration ;

Manual feed: exponential type rear acceleration or deceleration ;

MPG feed: exponential type rear acceleration or deceleration ;

Step feed: exponential type rear acceleration or deceleration.

'.‘}|]L"l."[|. al'ter !'.‘:-|:|I:'I:'|'I hf‘- Acceleration
interpolation oF deceleration control
CNC | Pulze signment .| Acceleration or .| DPrive | Axis
command linterpolation) "Meceleration control contral | motor
Fig. 2-9

F: Rapid traverse speed set by
data parameter No. 022
Tp: Rapid traverse acceleration

or deceleration time constant
| Set by data parameter Mo 023

Rapid traversze speed

L J

Ty T, | Tine

Fig. 2-10 Curve for rapid traverse
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Fe: Feedrate
& Feedrate Te: acceleration and deceleration
| time constant for cutting feedrate
| (Data patameter Hao. D27, Ho, D29

|

_

c |
|

|

0

=
*

T : Time
—t

L

Fig. 2-11 Curves for cutting and manual feedate

When the cutting feed is performed, this GSK980MDc adopts exponential rear acceleration or deceleration, an
arc transition will be formed for the acceleration or deceleration at the meeting point of the path for the adjacent two
cutting feed blocks, when the BITS of the bit parameter No.007 is set to 0. A contour error exists between the actual
tool path and the programmed path when the positioning is not enough accurate at the meeting point of the two paths.

In order to avoid this kind of error, the exact stop command (G04;) can be inserted between the two blocks or
the BITS of the CNC bit parameter No.007 is set to 1. Now, the previous block is decelerated to zero speed and it
is positioned to the end of the block, and then the next cutting feed block is performed. The following block can be
performed because each block 1is accelerating from the initial speed and then decelerating to zero
at last. Ifthe program time is increasing, it may cause the lower machining efficiency.

The SMZ of bit parameter No.007 is set to 0, the transition between two adjacent blocks is processed according
to the table 2-3.

Table 2-3
Previous block
Next block Rapid Position Cutting feed Without move
Rapid positioning X X X
Cutting feed X (0] X
Without move X X X

Note: X: The subsequent block is performed after the previous block is accurately positioned at the end of the block.
O: Each axis speed is transmitted according to the acceleration or deceleration between the adjacent blocks; an arc
transition is formed at the meeting point of the tool path (Inaccurate positioning).

Example (The BIT3 of the bit parameter is set to 0)
G91 GO1 X-100; (X axis move negatively)

Z-200; (Z axis move negatively)
Y-300; (Y axis move negatively)
Z .
< = < = Progratmed path
kY -2 Actual movemnent tool path
X
v Fig.2-12
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CHAPTER 3 G COMMAND

CHAPTER 3 G COMMAND

3.1 G Command Brief

The G command is composed by the command address G and the 1 to 3 digits
command value after the command G. Many kinds of operations are specified such as tool movement

relative to workpiece, coordinate set, etc. See Table 3-1 for G commands.
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Gooo

L__ Command value (00-~143 leading zero can be omitted)
Command address

The G command words can be classified into 16 groups such as 00, 01, 02, 03, 05, 06, 07, 08, 09, 10,12 ,14 ,16 ,

17 and 22. They share the same block except for 01 and 00 groups, different groups G commands can be defined at
the same block. The last G command is valid when two or more same group G commands are introduced at the same
block. Different G command groups without common parameter (command word) can be defined at the same block,
and their functions are simultaneously valid regardless of sequence. If the G command or the optional G command
other than Table 3-1 is employed, alarm occurs.

Table 3-1 G command word list

Command word Group Function Remark
G04 Dwell, exact stop
G10 Programmable data input ON
Gl11 Programmable data input OFF
G07.1 Cylinder interpolation
G28 Machine zero return Non-modal G
command

G29 Return from reference point
G30 00 2" 3 and 4™ reference point return
G31 Skip function
G52 Local coordination system setting
G353 Machine coordinate system selection
G92 Coordinate system set
G65 Macro

GO0 (initial G command) 01 Rapid traverse
GO1 Linear interpolation
G02 Circular interpolation (CW)
G03 Circular interpolation (CCW)
G73 Peck drilling cycle
G74 Left-hand (counter) tapping cycle Modal G

G80 (initial G command) Canned cycle cancellation command
G81 Drilling cycle (spot drill cycle)
G82 Drilling cycle (counter bore cycle)
G83 Peck drilling cycle
G84 Tapping cycle
G85 Boring cycle
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G86 Drilling cycle

G87 Back boring cycle

G88 Boring cycle

G89 Boring cycle

G110 Circular groove inner roughing CW

G111 Circular groove inner roughing CCW

Gl12 Circular groove inner finishing CW

G113 Circular groove inner finishing CCW

Gl14 Outer finishing CW

G115 outer finishing CCW

G116 Outer roughing CCW

G117 Outer roughing CW

G132 Rectangular roughing CCW

G133 Rectangular roughing CW

G134 Rectangle groove roughing CW

G135 Rectangle groove roughing CCW

G136 Rectangle groove inner finishing CW

G137 Rectangle groove inner finishing CCW

G138 Rectangle outer finishing CW

G139 Rectangle outer finishing CCW
G17 (initial G command) XY plane selection

G18 02 ZX plane selection Modal G

G19 YZ plane selection command
G90 (initial G command) Absolute programming Modal G

GI1 03 Relative programming command
G94 (initial G command) Feed per minute Modal G

G95 05 Feed per revolution command

G20 Data inch input Modal power

06 down memorize

G21 Data metric input
G40 (initial G command) Tool nose radius compensation cancellation

G41 07 Tool nose radius compensation left Modal G

G42 Tool nose radius compensation right command

G43 Tool length offset in + direction

G44 08 Tool length offset in - direction Modal G

G49 Tool length offset cancellation command

G140 Rectangle path serially punch CW

G141 Rectangle path serially punch CCW

G142 09 Arc path serially punch CW Non-modal G

G143 Arc path serially punch CCW command
G98 (initial G command) 10 Return to initial plane in canned cycle Modal G

G99 Return to R plane in canned cycle command

G50 (initial G command) 11 Scaling OFF Modal €
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Gs51 Scaling ON
G67 (initial G command) = Macro program call Modal G
G66 Cancel macro program call command
G54 (initial G command) Workpiece coordinate system 1
G54.1 Additional workpiece coordinate system Modal G
G55 Workpiece coordinate system 2 command
G56 14 Workpiece coordinate system 3
G57 Workpiece coordinate system 4
G58 Workpiece coordinate system 5
G59 Workpiece coordinate system 6
G68 Coordinate system rotation ON Modal G
G69 (initial G command) e Coordinate system rotation OFF command
G15 (initial G command) Polar coordinate command OFF Modal G
Gl6 17 Polar coordinate command ON command
G50.1 (initial G command) Programmable image OFF Modal G
G51.1 2 Programmable image ON command

3.1.1 Modal, Non-modal and Initial State
The G commands can be set to 16 groups such as 00, 01, 02, 03, 05, 06, 07, 08, 09, 10 ,12 , 14, 16,

17and 22. Thereinto, G commands of 00 group are non-modal G commands, that of other G group are modal
commands. G00, G80, G40, G49 ,G67 and G94 are initial G commands.

After the G command is executed, the function defined or status is valid until it is changed by other G
command where in the same group, this kind of command is called modal G command. After this G command is
performed and before the function defined or status is changed, this G command need not be input again when the
next block performs this G command.

After the G command is performed, the function defined or status is valid for once, The G command word should
be input again while every time the G command is performed, this kind of command is called non-modal G
command.

The modal G command is valid without performing its function or state after the system is powered on, this is
called initial G command. If the G command is not introduced after the power is turned on, then the initial G
command is executed. The initial commands of GSK980MDc are G00, G15, G17, G40, G50, G50.1, G54, G67, G69,
G80, G90, G94, and GI8.

3.1.2 Examples
Example 1

00001 ;
G17 GO0 X100 Y100; (Move to G17 plane X100 Y100 at the rapid traverse rate; modal command GO and

G17 valid)

X20Y30; (Move to X20 Y30 at the rapid traverse rate; modal command GO can be omitted )

G1 X50 Y50 F300; (Linear interpolation to X50 Y50, feedrate is 300mm/min, modal command G1 valid)

X100; ( Linear interpolation to X100 Y50, feedrate is 300mm/min; the Y coordinate is not
input, use current value Y50; keep F300, the modal command GOl can be
omitted )

GO X0YO0; (Move to X0 YO at the rapid traverse rate, modal G command GO valid )
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M30 ;
Example 2
- 00002 ;
U GO X50Y5; (Move to X50 Y5 at the rapid traverse rate )
é G04 X4 ; (Time delay for 4 seconds )
% G04 X5 ; ( Time delay again for 5 seconds non-modal command G04 should be input again )
= M30 :
Example 3: (the first operation after the power is turned on)
00003 ;
G90 G94 G01 X100 Y100 F500; (G94 feed per minute > feedrate is 500mm/min )
G91 G95 GO1 X10 FO.01; (G95 feed per revolution, input the F value again )
G90 GO0 X80 Y50 ;
M30 ;

3.1.3 Related Definition

The words or characters which are not specially described in this manual are as follows:
Start point: the position before performing the current block;
End point: the position after performing of the current block;

X: the end point absolute coordinate of X axis for G90, the incremental value of X axis against current point
for G91;

Y: the absolute coordinate of Y axis at the end for G90, the incremental value of Y axis against current point
for G91;

Z: the absolute coordinate of Z axis at the end for G90, the incremental value of Z axis against current point
for G91;

F: Cutting feedrate.

3.1.4 Address Definition

Usage of the address in system is as follows:

Address Function Value range Rounding

) ] Decimal
Punching number of 1 and 3rd side for

] 0~9999, Absolute value for negative | part
rectangle serial punch(G140/G141)

omitted

. . -99999999 ~ 99999999xleast input
A 4th, 5th axis, axis name address ) Round-off
increment

-9999999 ~ 99999999, xleast input

increment, absolute value of negative | Round-off

Width of outer rectangular roughing milling
(G132/G133) in X direction

number
. . . Decimal
B Punching number of 2nd and 4th side for | 0~9999, absolute value of negative )
ar
rectangle serial punch(G140/G141) number P )
omitted
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. ) -99999999  ~ 99999999 xabsolute
Radius for arc serially punch (G142/143) ) Round-off
value of negative number
) ) -99999999  ~ 99999999 xabsolute
4th, 5th axis, axis name address ) Round-off
value of negative number
Decimal

Punching number for arc serially punch

0~9999, absolute value for negative | part
(G142/143) .
omitted
) ) -99999999 ~ 99999999xleast input
4th, 5thaxis, axis name address ) Round-off
increment
First tool infeed distance of outer )
-99999999 ~ 99999999xleast input
( G116/G117 ) /rectangle (G132/G133) | Round-off
. e L increment
roughing milling in X direction
. Decimal
Tool radius offset number 0~32
alarm
Machining allowance in G110, G111, G116,
G117, G132, G133, G134, G135
. Decimal
G94 feed per minute 0~15000 )
efficiency
G95 feed per rotation 0.0001~500 Round-off
Tooth pitch in G74,G84 0.001~500 Round-off
(unit: G21, mm/r; G20, inch/r) R ounc-o
. Decimal
G code G command in system
alarm
Decimal
Length offset number 0~32
alarm
. . Decimal
Operation command in G65 0~99
alarm
Distance from arc start point to center point 299999999 ~ 99999999xleast input
in . Round-off
L increment
X direction
-99999999 ~ 99999999xleast input
i i Round-off
G110~G115: radius value of circle increment, absolute value of negative | Round-o
number
) ) -99999999 ~ 99999999xleast input
G134~G139: width of rectangle in X | ]
L increment, absolute value of negative | Round-off
direction
number
0.06~25400
G74,G84: inch screw (unit: tooth/inch) ) Round-off
Absolute value for negative
Distance from arc start point to center point i
. -99999999 ~ 99999999xleast input
in ) Round-off
increment
Y direction
) ] -99999999 ~ 99999999xleast input
G112,G113: distance from start point to | . .
increment, absolute value of negative | Round-off

center point

number
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-99999999 ~ 99999999xleast input

G114,G115: distance from start point to | increment, absolute value of negative | Round-off
circle number
-99999999 ~ 99999999xleast input
G134~G139: width of rectangle in Y | increment, absolute value of negative | Round-off
direction number
-99999999 ~ 99999999xleast input
i 1 1 f i Round-off
G140,G141: length of 2nd side of rectangle increment, absolute value of negative
number
Distance from arc start point to | ~99999999 ~ 99999999xleast input
o o ) Round-off
the center point in Z direction Increment
G110,G111,G116,G117,G132,G133,G134, | -99999999 ~ 99999999x]east input
G135: cutting increment in XY plane each | increment, absolute value of negative | Round-off
time number
) -99999999 ~ 99999999xleast input
G136~G139: distance from start | | )
. L o increment, absolute value of negative | Round-off
point  to rectangle side in X axis direction
number
-99999999 ~ 99999999xleast input
G50,G51: scale . Round-off
increment, K must not be 0
-99999999 ~ 99999999xleast input
i t, absolut | f ti Round-off
The length of linear chamfering fetetticnt, absolite value O fiepative
number
) ) ) -99999999 ~ 99999999xleast input | Decimal
Punching number for linear serial punch | . )
. increment, absolute value of negative | part
(use together with the canned cycle punch) .
number omitted
Decimal
Tool life management, tool life value 0~ 999999 part
omitted
Decimal
Cycle times of M98 call subprogram 1~9999 part
omitted
. ) Decimal
M miscellaneous function 0~99
alarm
Decimal
M code subprogram call 9000~9999
alarm
31 Decimal
Program number 0~2
alarm
Tool life: tool life unit Decimal
] ] 0 or other number
(0-time, non-0 -time) alarm
Program number 0~9999
-99999999 ~ 99999999xleast input )
. ) Decimal
Delay time in G04 (ms) increment
) alarm
Negative number means exact stop
. . Decimal
What kind of number reference returned in
2~4 part
G30 .
omitted
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) ] Decimal
Skip sequence or alarm number in G65 0~9999
alarm
imes+ Decimal
M98 subprogram call (times+program 099999999 ecima
name) alarm
Sequence number of M99 subprogram 0~9999 Decimal
return alarm
. . Decimal
G54.1: additional workpiece system P n 1~48
alarm
-99999999 ~ 99999999xleast input
G50,G51: scale . Round-off
increment, p must not be 0
Specifying G73 and G83 cut-in value per | -99999999 ~ 99999999xleast input
. . Round-off
time increment
. -999999999 Decimal
The value of operation in G65
~999999999 alarm
-99999999 ~ 99999999xleast input
Radius value of arc . Round-off
Increment
-99999999 ~ 99999999xleast input
R plane value of canned cycle command ) Round-off
increment
. -99999999 ~ 99999999xleast input | Decimal
The value of operation in G65 )
increment alarm
) Decimal
Analog spindle 0~9999
alarm
] ) Decimal
Shift spindle 0~99
alarm
Decimal
Number of tool 0~32# parameter set value
alarm
Decimal
Tool compensation number 0~32
alarm
-99999999 ~ 99999999xleast input
Corner radius  value  ofarc corner | increment, absolute value of negative | Round-off
number
) -99999999 ~ 99999999xleast input
Corner radius  value of rectangle | bsol lue of ] Round-off
ound-o
in G134~G139 increment, absolute value ot negative
number
Distance to unmachined surface, in rapid | -99999999 ~ 99999999xleast input
cut of rough milling command | increment, absolute value of negative | Round-off
G110,G111,G134 and G135 number
First cutting-in value in Z direction | 99999999 ~ 99999999xleast input
rough milling command G110, GI111, | increment, absolute value of negative | Round-off
G116, G117, G132, G133, G134 and G135 | number
-99999999 ~ 99999999xleast input
Delay time in G04 (s) increment, absolute value of negative | Round-off
number
-99999999 ~ 99999999xleast input
X axis coordinate value . Round-off
Increment
Y axis coordinate value -99999999 ~ 99999999xleast input | Round-off
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increment
) ) -99999999 ~ 99999999xleast input
V4 Z axis coordinate value . Round-off

increment

T . .. .

=l 3.2 Rapid Positioning GOO

Q

5 Format: GO0 X Y Z :

% Function: X, Y and Z axes simultaneously move to end points from start at their rapid traverse rates. See

=1 Fig.3-1. Two axes move at their respective speeds, the short axis arrives at the end firstly, the long axis

Q

moves the rest of distance independently, and their resultant paths are possibly not linear.

Explanation: GO0, which is initial G command;

X,Y,Z: -99999999~99999999x]east input increment;
X, Y and Z axes, one of them can be omitted or all of them can be omitted. When one of them is
omitted, it means that the coordinate value of start and end points are same. The start and end points
share the same position when they are omitted at the same time.

Command path figure:

Tool positions at the rapid traverse rate independently for each axis. Usually, the tool path is not linear.

Start point

Mon-lingar interpolation position

End paint

Fig. 3-1

X, Yand Z axes are separately set by the system data parameter No. (022 at their rapid traverse
rate, the actual traverse rate can be modified by the rapid override keys on the machine panel.

Speed in dry run mode is limited by values set each axis’s max. rapid traverse speed parameter (No.022).
The rapid traverse acceleration or deceleration time constant of X, Y and Z axes are set by the system data

parameter No. 023.
Example: tool traverses from point A to point B. See Fig.3-2.

Tool-
Z\
Point A«
(-40,350.80)
0 S }
- /
Workpiece- /
/ .
Point B= . r'g
X (120,253,30)
Fig. 3-2-
G90 GO X120 Y253 Z30; (absolute coordinate programming)
G91 GO X160 Y-97 Z-50; (relative coordinate programming )

3.3 Linear Interpolation GO1
Format: GOl X Y Z F ;
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Function: Movement path is a straight line from start to end points.
Explanation: GO1, which is modal G command;

X, Y, Z: -99999999~99999999xleast input increment;

X, Y and Z axes which one of them can be omitted or all of them can be omitted. When one of them
is omitted, it means that the coordinate value of start and end points are consistent. The start and end
points share the same position when they are omitted at the same time.

F command value is vector resultant speed of instantaneous rates in X, Y and Z axes directions, the
actual feedrate is the product of override and F command value;
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F command value is invariable after it is performed till the new one is executed. The following G

command with F command word uses the same function.

The value range is indicated as follows:

Command function G94 (mm/min) G95 (mm/rev)

Value range 1~15000 0~500

Command path figure:

The linear interpolation is performed from point O to point A:

GOl XaYR Zy Ff ;

A

O is start point, A is
end point

X #

Fig. 3-3
The feedrate specified by F is the tool movement speed along the line. The speed of each axis is as follows:
. L . a
Speed in X axis direction: F, = Exf

_B

SpeedinY axis direction: F, = Exf

Speed in Z axis direction: F, =Exf

Note: The F initial default value is set by data parameter No.026 when the power is turned on.

3.4 Arc and Helical Interpolation G02, GO3

Format:

Circular interpolation:
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Arc in the XY plane:

Arc in the XZ plane:

&
503

02 E__
G17 X ¥ F_
=03 I T
02 E__
ls X 4 F_
I K
02 E__
G1a ¥ _F F_
=03 J_KE
Helical interpolation

Arc interpolation in XY plane, Z axis linear interpolation linkage;

G032 -
G17 XY o F
G03 I I

Arc interpolation in XZ plane, Y axis linear interpolation linkage;

E.

(02 .
13 X_Z YT F
(03 1K

Arc interpolation in YZ plane, X axis linear interpolation linkage;
E.

G2 -
G19 Y 7 X F
G03 1K

Function: Only two axes of circular interpolation can be linked for controlling tool movement along with the arc

Arc in the YZ plane:

on the selected plane in any time. If the 3rd axis is specified simultaneously in linear interpolation mode,
it will be linked by linear interpolation type to constitute helical interpolation. GO2 movement path is
CW from start to end points. GO3 movement path is CCW from start to end points.
Explanation:
G02 and GO03 are modal G commands;
R is an arc radius, its value: -99999999~99999999xleast input increment;
When the circle center is specified by address I, J and K, they are corresponding with the X, Y and Z axes

separately.
I is the difference between the center point and the arc start point in the X axis direction, [= center point

coordinate X- X coordinate of arc start point; its value: -99999999~99999999xleast input increment;

J is the difference between the center point and the arc start point in the Y axis direction, J=center point
coordinate Y- Y coordinate of circle arc start point; its value: -99999999~99999999x]least
input increment ;

K is the difference between the center point and circle start point in the Z axis direction, K=center point
coordinate Z- Z coordinate of circle start point; its value: -99999999~99999999xleast input increment.

Note : When I, J and K are for whole-circle that they have signs according to the direction. And they are positive values when

I, J and K share the same directions with X, Y and Z axes; otherwise they are negative ones.

32



CHAPTER 3 G COMMAND

Item Specified content Command Meaning
G17 Specifying XY plane arc
1 Plane specification Gl18 Specifying ZX plane arc
G19 Specifying YZ plane arc
2 Rotating direction G02 cw
GO03 CCW

End point in the part

G90 mode | Two axes of X, Y and Z )
coordinate system

3 End point
G91 mode Two axes of X, Y and Z Distance from start to end points

I X axis distance from start point to the

center point (with sign)
Distance from start point to I Y axis distance from start point to the

4 circle center point center point(with sign)
K Z axis distance from start point to the

center point (with sign)

Arc radius R Arc radius
5 Feedrate F Feedrate along the arc

“Clockwise” and “Counterclockwise” are defined when XY plane(ZX plane, YZ plane) is
viewed in the positive-to-negative direction of the Z axis (Y axis, X axis) in the Cartesian coordinate system,

see the following figure:

<
X
N

GO03 GO03 GO03

CW or CCW

The end point of an arc is specified by wusing the address X, Y or Z, and is
expressed as an absolute or incremental value according to G90 or G91. The incremental value is the distance
value from start to end points of an arc. The arc center is specified by address I, J and K against the
X, Y and Z respectively. The numerical value following I, J and K, however, is a vector

component from start point of an arc to the center point, which is an incremental value with sign. See

the following figure:
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End point (X,Y) End point (Z,X) End point (Y,Z)

Start point Start point Start point

J | K

Center 5 CenterO” —

<€ >

Center 5
| > = n 3

The F command is circular interpolation rate in helical interpolation, in order to achieve the linkage
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interpolation between linear axis and arc, the speed of linear interpolation by the 3°" axis has the following

relationship to the F command:

linear axis length

f=Fx—
circular arc length

Helical interpolation path is as follows:

Tool path

The feedrate along the circumference of two circular
interpolated axes is the specified feedrate

I, J and K have signs according to the direction. The circular center also can be specified by radius R other than I,

Jand K, as follows:

G02X Y R ;

GO3X Y R ;

Now, the following two arcs can be described, one arc is more than 180°, the other is less than 180°. The arc
radius which is less than 180° is specified by the positive value; the arc radius which is more than 180° is specified

by the negative value. The radius is either positive or negative when the arc command is equal to 180°.
(Example) Arc () less than 180°
G91 G02 X60.0 Y20.0 R50.0 F300.0;

Arc 2 more than 180°
G91 G02 X60.0 Y20.0 R-50.0 F300.0;

End point

1

N7
2 \K& /_—_—#
Start point\ \Eﬂj
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(Example for the programming)

100 frovvererererncanes e
L-iD ] T e e e e s l_. - =
T I R — -. - et

%0

To program the above paths using the absolute mode and incremental mode respectively:
(1) Absolute mode

G92 X200.0 Y40.0 Z0 ;

G90 G03 X140.0 Y100.0 1-60.0 F300.0 ;

G02 X120.0 Y60.0 I-50.0 ;

Or G92 X200.0 Y40.0 Z0 ;

G90 G03 X140.0 Y100.0 R60.0 F300.0 ;

G02 X120.0 Y60.0 R50.0 ;

(2) Incremental mode
G91 G03 X-60.0 Y60.0 1-60.0 F300.0 ;

G02 X-20.0 Y-40.0 I-50.0 ;
Or G91 G03 X-60.0 Y60.0 R60.0 F300.0 ;
G02 X-20.0 Y-40.0 R50.0 ;
The feedrate of circular interpolation is specified by F command; it is the speed of the tool along the arc tangent

direction.
Note 1: 10, JO and KO can be omitted; but, it is very necessary to input one of the addresses I, J, K or R, or the system alarm is

generated.
Note 2: The X, Y and Z can be omitted simultaneously when the end and start points share same position. When the center point

is specified by address I, J and K, it is a 360° arc.
G021 ; (Full circle)
The circle is 0° when using R.
G02 R_; (not move)
It is recommended that programming uses R. In order to guarantee the start and end points of
the arc are consistent with the specified value, the system will move by counting R again according to the selected
plane, when programming using the I, J and K. After calculation, the radius difference cannot exceed the permissive

value set by No.3410.

Plane selection Count the radius R value again
G17 R=+I1%+J?
G18 =V +K?

R
G19 R=vJ2+K?

Note 3: The error between the actual tool feedrate and the specified feedrate is 2% or less. The command speed is movement

speed after tool radius offset along the arc.
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Note 4: The R is effective when address I, J and K are commanded with the R, but the I, J and K are disabled at one time.

Note 5: The axis not exists is specified on the set plane, the alarm occurs.

Note 6: If the radius difference between start and end points exceeds the permitted value by parameter (Ne.3410), a

P/S alarm occurs.

3.5 Dwell G04
Format: G04 P_;or
G04 X ;

Function: Axes stop, the current G command mode and the data, status are invariable, after delaying time
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specified, the next block will be executed.
Explanation: GO04, which is a non-modal G-command;
G04 delay time is specified by command words P_, X_;

See the following figure table for time unit of P_ and X command value:

Address | X
Unit 0.001 s S
Valid range 0~9999999 0~9999.999

Note 1: X can be specified by the decimal but P not, or the alarm will be generated.

Note 2: When the P and X are not introduced or they are negative value, it means exact stop between the
programs to ignore the delay.

Note 3: The P is effective when the P and X are in the same block.

Note 4: The operation is held on when feeding during the GO04 execution. Only the delay time execution is

finished, can the dwell be done.

3.6 Cylindrical Interpolation G07.1

In the cylindrical interpolation, the travel amount of rotary axis specified by an angle is converted to a distance
of a linear axis on the outer surface in CNC, so that linear interpolation or circular interpolation can be performed
with another axis. After interpolation, convert this distance to the travel amount of the rotary axis.

%

X

Because the side of a cylinder is allowed to use in programming, programs for cylindrical cam grooving can be
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created very easily.

g 0" -k
spread YT
I s Y

Format: GO07.1 [Pr; —— Starts the cylindrical interpolation mode

(cylindrical interpolation is valid)
G07.1 IPO; —— The cylindrical interpolation mode is cancelled
Thereinto, IP is the address of rotary axis; r is the radius of the cylinder. Namely, when r#0 interpolation starts,
=0 interpolation stops
G07.1is G code of 00. G107 can be used instead of GO7.1.
Explanations for plane selection: Plane selection is needed in circular interpolation, tool nose radius compensation
and automatic chamfer. The following table shows the planes of G code selection.

G code Selected plane Xp Yp Zp
G17 Xp-Yp plane
G18 Zp-Xp plane
G19 Yp-Zp plane

Specify rotary axis as a parallel axis of X, Y, Z by parameter No.1022. Specify G code selection plane, and now

X axis or it Y axis or its Z axis or its

parallel axis parallel axis parallel axis

the rotary axis is regarded as a specified linear axis for the plane. For example, when rotary axis is parallel to the axis
of X, Xp-Y plane should be specified by G17. This plane is determined by rotary axis and Y axis.
For cylindrical interpolation, only a rotary axis can be set. Parallel axes for different planes are listed as follows.

Y b Z
r'y & F 9
basic coordinate
system X. Y. Z G17 G13 G19
» 2 »L »
¥ &
F Y Fy
cylindrical coordinate
system C. Y. Z{rotary o o
axis is the parallel
axis of X) & »C »Z o

F 3 F 3

cvlindrical coordinate

system X. C. Z(rotary
axis iIs the parallel GL17 G19
)

axis of Y »3 »C

cvlindrical coordinate

system X. Y. Clrotary
axis is the parallel G18 o109
axis of 7)

» »T

Note: The above are the plane of “X” displaying, which can not be specified. If it is specified, P/S alarm occurs.

Related explanations for circular interpolation

In cylindrical interpolation mode, circular interpolation is possible with the rotary axis and another linear axis.
The unit for rotary axis is not degrees but millimeters (for metric input) or inches (for inch input).
® Circular interpolation between the Z axis and C axis

When the C axis of parameter No.1022. is set to 5 (parallel axis of X axis), in this case, the command for
circular interpolation is:

GI8Z C; — GI8Z Xp; (Xpisthe parallel axis for X axis)
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G02/G03Z C R; — G02/G03 Z_ Xp R ;
When the C axis of parameter No.1022. is set to 6 (parallel axis of Y axis), in this case, the command for circular
interpolation is:
GI9C Z; — GI9Yp_Z ; (Ypisthe parallel axis for Y axis)
G02/G03Z C R; — G02/G03Z_Yp_R ;
® (Circular interpolation between the X axis (or Y axis) and C axis is similar to the above.
Feedrate: The specified federate F (mm/min) in the cylindrical interpolation is the speed of the unfolded cylinder
surface, which is called linear speed. The linear interpolation and circular interpolation is performed with speed F

(mm/min).

Thereinto: F = \/m

F. :  Inlinear and circular interpolation, linear velocity (mm/min) of C axis,

Fyyr, + Inlinear and circular interpolation, linear velocity (mm/min) of X/Y/Z axes.

After interpolation, The C axis output linear distance by converting it to the angle of rotary axis. That is, the
relation between output speed o (deg/min) of C axis and F. (mm/min) are as follows:

180F
w =

C

(deg/min)

Speed restriction: The increase of the speed F will make the output speed ® of C axis exceeds the upper speed
(parameter No.027.) that is specified by the system, so the program speed F should be restricted.

F<Rxao,, xl (mm/min)
180

Thereinto:

R: Indicates the cylinder radius of specified cylindrical interpolation (unit: mm)

®max: Upper cutting feedrate of each axis (parameter No.27., it of rotary axis: deg/min )

Note: Speed command F should be specified in the mode G94. If it is specified in G95, P/S alarm occurs.

Auxiliary function

® Command can be performed correctly in cylindrical interpolation mode with auxiliary function (M).

® Please command tool T, H commands before cylindrical interpolation. If it is commanded in cylindrical
interpolation mode, P/S alarm occurs.

Tool nose radius compensation

To perform tool nose radius compensation in the cylindrical interpolation mode, cancel any ongoing tool nose
radius compensation before entering the cylindrical interpolation mode. Then, start and stop tool nose radius
compensation in the cylindrical interpolation mode. The tool offset value can not be changed in cylindrical
interpolation mode.

Cylindrical interpolation accuracy

In the cylindrical interpolation mode, the travel amount of rotary axis specified by an angle is converted to a
distance of a linear axis on the outer surface in the system, so that linear interpolation or circular interpolation can be
performed with another axis. After interpolation, this travel amount is changed into angle.

Therefore, when the radius of a cylinder is small, the actual amount of travel amount may differ from the
specified one after the travel amount is rounded to the minimum input increment unit. However, such error is not
accumulative.

Restrictions

® The cylindrical interpolation command can not be specified in MDI mode, otherwise, alarm occurs.

® In the cylindrical interpolation mode, arc radius is specified by the address R but not specified by I, J, K,
otherwise, alarm occurs.

® In the cylindrical interpolation mode, positioning operation GO0 cannot be specified (including the commands
that produce rapid traverse such as G28, G53 and canned cycle G73~G89). Before positioning is specified, the
cylindrical interpolation mode must be cancelled. Cylindrical interpolation (G07.1) can not be performed in the
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positioning mode (G00).
® To determine rotary axis of interpolation, a plane must be selected before entering the cylindrical interpolation
mode. The plane can not be switched after entering the cylindrical interpolation mode.
® Tool length compensation must be specified before cylindrical interpolation. The function of tool length
compensation can not be performed in cylindrical interpolation. The cylindrical interpolation command can not be
specified simultaneously in the block where the length compensation command is specified, otherwise, alarm occurs.
® The validity of the cylindrical interpolation can not be specified repeatedly in the cylindrical interpolation mode
and only a rotary axis can be set in this mode.
® The workpiece coordinate system (G54~G59,G92) and local coordinate system (G52) can not be specified in the
cylindrical interpolation mode.
® Programmable mirror image, scaling and coordinate system rotary function can not be specified in the
cylindrical interpolation mode.
® (Cancel cylindrical interpolation mode in the following modes:
1) GO07.1 IPO cancel
2) Reset
3) Program executed
Example:
00001 (G07.1) C axis is the parallel axis of Y axis
NO1 G90 G54 G49 G40 G17 GO X0 YO0 Z30 CO
N02 GO1 X5 F800
NO03 G19 G07.1 C57.299
N04 G41 D1 GO1 Z120
NO05 C30
N06 G02 Z90 C60 R30
N07 GO1 Z70
N08 G03 Z60 C70 R10
N09 GO1 C150
N10 G03 Z70 C190 R75
N11 G01 Z110 C230
N12 G02 Z120 C270 R75
N13 G01 C360
N14 G40 Z100
N15 G07.1 CO
N16 G90 GO0 X10 Y20 Z30 C90
N17 M30
Zi

mm
NO5 N1i2 h_.l“lB

120
110 X —_ ]

90 ) /
701

> G
0 30 60 70 150 190 230 270 360 deg

The above figure is side stretched-out drawing of the cylinder in the above example. It can be seen from the
figure that: when travel amount of rotary axis (C axis) specified by angle is converted to a distance of a linear axis on
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G SN CNC GSK980MDc Milling CNC System
the outer surface, the interpolation formed by it and another linear axis (Z axis) can be seen as an interpolation in the

plane coordinate system Z-X on plane G18.

3.7 Programmable Data Input G10

G10 can modify some data value when a program is executed.
Command format : G10 Lm Pn Rx;
Command explanation: m: modified data type;
n: data serial number
x: input value is determined to absolute or increment by G90/G91.

3.7.1 Modifying Tool Compensation Data

Tool compensation Command format Explanation
type
Geometry Gl10 L10 P_ R_ | P: tool compensation number

compensation value of
H command

Geometry Gl0 L12 P_ R_ | R: Tool compensation value is sum of it
compensation value of adding the value of specified tool
D command compensation number in absolute value
Wear  compensation | GI0 L1I P_ R_ | command ( G90 ) or incremental value
value of H command command (G91) .

Wear  compensation | G10 L13 P R_
value of D command

Note: Geometry compensation value of tool radius compensation D cannot be negative, otherwise, an alarm
occurs.

3.7.2 Modyfing a Workingpiece Coordinate System

Command format: GI10L2PnlIP ;
n=0: modify workpiece zero float;
n=1~6: modify workpiece zero floats of workpiece coordinate system 1~6.
IP: coordinate setting value,
IP value is a setting value of corresponding coordinate system;
When G91 is executed, the specified value of setting value +IP of current coordinate
system is a setting value of a new coordinate system.
Corresponding coordinate system’s value of default axis does not change.
When P is defaulted, a coordinate system is not set, which is taken an alarm.

An alarm occurs when the specified P is beyond 0~6;

An alarm occurs when the specified coordinate data is beyond the above range;

When a program is executed and value of current coordinate system is changed, and the absolute coordinate
system is immediately change.

3.7.3 Modifying an Additional Workpiece Cooridnate System

Command format: G10 L20 Pn IP_; modify an additional workpiece coordinate system.
n: 1~48
IP : setting values of axis address and workpiece origin offset distance;
When GO09 is executed, IP value is a setting value of corresponding coordinate system;
When G91 is executed, the specified value of setting value +IP of current coordinate system is a
setting value of a new coordinate system.
Corresponding coordinate system’s value of default axis does not change.
When P is defaulted, a coordinate system is not set, which is taken an alarm.

An alarm occurs when the specified P is beyond 0~48;
An alarm occurs when the specified coordinate data is beyond the above range;
When a program is executed and value of current coordinate system is changed, and the absolute
coordinate system is immediately change.
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3.8 Polar Coordinate Command (G15, G16)

The coordinate value can be input in polar coordinates (radius and angle).

Format: G990 GloGl6; ... Start the polar coordinate mode
GOOIP_ ;

} Polar coordinate command

G15; ... Cancel the polar coordinate mode
Command descriptions: G16: Start the polar coordinate command
G15: Cancel the polar coordinate command
Glo: Plane selection of the polar coordinate command (G17, G18 or G19)
G90: G90 specifies the zero point of the workpiece coordinate system as the origin of the polar

coordinate system, from which a radius is measured.
G91 specifies the current position as the origin of the polar coordinate system, from which a radius is

measured.
IP_: Specify the addresses and values of selected plane for the polar coordinate system.

The first axis: Radius of the polar coordinate
The second axis: Angle of the polar coordinate

Corresponding axis for radius and angle of the polar coordinate on each plane

G code The first axis (radius) The second axis (angle)
G17 X axis Y axis
Gl18 Z axis X axis
G19 Y axis Z axis

The polar coordinate commands G15, G16 are G code of No.17

(2) G15 is the initial state when the system power on. Cancel the polar coordinate command after the program is
finished or reset.  (parameter N0.528 RSTP=1)

(3) Absolute command or incremental command (G90, G91) can be used in polar coordinate radius and angle.

(4) when the polar coordinate radius is specified with the negative value, it is taken as the positive to execute;
when the specified angle is positive, the polar coordinate rotates counterclockwise of the 1st axis’s positive direction
in the currently selected plane, and when it is negative, the polar coordinate rotates clockwise.

Set the zero point of the workpiece coordinate system as the origin of the polar coordinate system
When the polar coordinate command mode is set to start by G90, the origin point of the current workpiece
coordinate system is set to be the origin of the polar coordinate system. When a local coordinate system (G52) is used,

the origin of the local coordinate system is set to be the origin of the polar coordinate system.

Polar radius

Palar radius

Program positian

Program position

Origin of the palar Currant position

cooridate systemypole) Qrigin of the polar

caoridate systamipoka) Current position

palar anghe

- polar angle

Zero point of the workpiess coordinate
When the polar angle is specified with an absolute command

Faro paoint of the workpiece coordinate
When the palar angle is specified with an incremental command
Set the current position as the origin of the polar coordinate system
If the polar coordinate command is set to start by G91, the current position is set as the origin of the polar

coordinate system.
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P jus .
&l Polar radius

Program paosilion \

Origin of the palar
coofldate system{ pole)

alar angle
palar angle Crigin of the polar P ™

cooridata system{pola)

Current position Current position

-

z int of th kpieca coordinat
B paint ot e workplesa coardinata Zaro point of the work piece coordinate

Whan tha pol | ified with beoluts ¢ d
e When the polar angle s specfied with an incremantal command

Specify radius of polar coordinate system

In absolute mode, the specified radius is the distance between the program point and the origin of the polar
coordinate system.

In relative mode, the specified radius is the increment of the current radius of the polar coordinate system.
Specify angle of polar coordinate system

In the absolute mode, the specified polar angle is the rotated programmed angle taking the vector which is
parallel to the 1™ axis as the rotary side, and taking the polar point as the rotary center.

In the relative mode, the specified angle is incremental value of the current angle (the vector angle from the

origin of the workpiece coordinate to the current position).
The origin of the altered polar coordinate system

In the program, once the origin of the polar coordinate system is specified, it is valid in the polar command. If
the origin of the polar coordinate system is to be changed, the polar coordinate command must be specified again.

See the following program:

s (GO0 GI1T Gl6, ... Polar coordinate command starts. Set the zero point of the worlopiece coordinate
) system as the origin of the polar coordinate system

§ GO0 250 ¥30; ... .. Bpecify a distance of S0mm and an angle of 30 degrees

2

Ef{

% GAl gla, . Change the origin of the polar coordinate system, and the current position is taken as the
8 origitt of the polar coordinate system

E. GO0 Gl L Change the origin of the polar coordinate systemn, and zero point of the workpiece

coordinate systern is talcen as the origin of the polar coordinate system

Gl5;, ... Cancel the polar coordinate command
Of course, the polar coordinate command mode is cancelled by G15, and then is specified again by G16 and the
new polar position is set.
Axes commands that are not considered as polar coordinate commands
In the polar coordinate mode, the following specified axes are not considered as the polar coordinate command.
Moreover, the axes other than the first and the second axes on the selected plane are not considered as the polar

coordinate command.

G command Function G command Function
G04 Dwell G52 Set the local coordinate system

Select the machine ) )
G53 G92 Set the workpiece coordinate system

coordinate system

Return to the reference

G28,G30 ) G31 Skip
point
G65,G66 Call macro program G51.1,G50.1 Programmable mirror image
G51,G50 Scaling G68,G69 Coordinate system rotation
Limitations
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® In the polar coordinate mode, specify a radius for circular interpolation or helical cutting (G02, G03) with R.

® In the polar coordinate mode, no chamfer function can be specified.

® (Cylinder interpolation mode cannot be specified in polar coordinate mode.
Cancel the polar coordinate mode

® Specify G15
® Reset
® Program execution finished
Example
Bolt hole circle machining

Y & — The zero point of the work coordinate
system is set as the origin of the polar
coordinate system.

- -,

. - — The XY plane is selected.

{ -, - Y
III mfﬁ * r III >

|
§ I | X
| !

\ l m-:Jny-’

® Specify angles and radius with absolute commands
N1 G17 G54 G90 G16; ...... Specify the polar coordinate command and select XY plane. Set the zero point of
the workpiece coordinate system G54 as the origin of the polar coordinate
command
N2 G81 X100 Y30 Z-20 R-5 F200; ...... Specify a distance of 100mm and an angle of 30 degrees
N3 Y1505 ...... Specify a distance of 100mm and an angle of 150 degrees
N4Y270; ...... Specify a distance of 100mm and an angle of 270 degrees
N5 G15 G80; ...... Cancel the polar coordinate system command
® Specify angles with relative values
N1 G17 G54 G90 G16; ...... Specify the polar coordinate command and select XY plane. Set the zero point of
the workpiece coordinate system G54 as the origin of the polar coordinate command.
N2 G81 X100 Y30 Z-20 R-5 F200; ...... Specify a distance of 100mm and an angle of 30 degrees
N3 G91 Y1205 ...... Specify a distance of 100mm and an angle of +120 degrees
N4 Y1205 ...... Specify a distance of 100mm and an angle of +120 degrees
N5 G15 G80; ...... Cancel the polar coordinate system command

3.9 Plane Selection Command G17, G18 and G19

Format:
G17 ... XY plane
G18 ... ZX plane
G19 ... YZ plane

Function: The plane of arc interpolation and tool radius compensation are chosen by using the G code.
Explanation: G17, G18 and G19 are modal G commands, the plane will not be changed when
a block without any command inside.
Command example:
GI18X_Z_ ; ZXplane
X Y_; Invariable plane (ZX plane)
Note 1: The plane selection command can share the same block with other group G commands.
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Note 2: The move command is regardless of the plane selection. For example, the Z axis is not On XY plane, the Z axis movement
is regardless of the XY plane in command G17Z_.

3.10 Conversion of Inch and Metric G20 and G21

Format:
G20/G21;

Function: The input unit either inch or metric is chosen by G code.

Explanation:
Unit system G codes least setting unit
Metric G20 0.0001 inch
Inch G21 0.001 mm

The G code should be placed in front of the program when inch and metric is switched each other. Before the

coordinate system is set, it is specified by a single block command.
The following unit systems vary according to the G code for inch or metric conversion.
(1) Feedrate command value by F.
(2) Command value related to the position.
(3) Offset.
(4) 1 scale value for MPG.
(5) Step amount value.

(6) current coordinate value.
Note 1: The G code for inch or metric conversion when the power is turned on is the same as that at the power off.
Note 2: Changing G20 and G21 are unallowed during programming. Or the alarm occurs.
Note 3: When the unit systems between the machine and input are different, the max. error is 0.5 of the min. move unit; and the

error is not be cumulated.
Note 4: As the inch input (G20) and the metric input (G21) switches each other, the offset should be suited to the reset of the

input unit.

3.11 Reference Point Return G28

Format: G28X Y Z ;
Function: The middle point position specified by X, Y and Z is reached from the start point at the rapid traverse rate,
then it returns to the reference point.
Explanation:G28 is a non-modal G-command;
X: The absolute coordinate of middle point in X axis is indicated by G90, the
middle point increment against current point in X axis is indicated by G91;
Y: The absolute coordinate of middle point in Y axis is indicated by G90, the
middle point increment against current point in Y axis is indicated by G91;
Z: The absolute coordinate of middle point in Z axis is indicated by G90, the

middle point increment against current point in Z axis is indicated by G91.

Comimand Function
28 3 axes hold on at the imitial position, the next block contimued.
G183 X X axmis reference point return, ¥ and £ axes still in the original position
GIE ¥ T axis reference point return, X and 7 axes still in the original position
Gl 24 Z asts reference point return, X and ¥ axes still in the original position
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Comanaiud Function

G28 X i Hand £ axes reference point return simultaneously, ¥V oaxis in the original position

G2E X ¥ Hand ¥V axes reference point return sitmaltaneously, ¥ oasxis in the original position

GI8 ¥ ¥l T and £ axes reference point return simultaneously, X axis in the original position
GI8 K ¥ A XK Y and £ reference point return simultaneously

One of the command addresses X, Y and Z or all of them can be omitted, as follows:
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Process for command action (See the figure 3-10):

(1) Positioning from current position to intermediate point of command axis at the rapid
traverse rate (From point A to B)
(2) Positioning to the reference point from intermediate point at the rapid traverse rate (From point B to R)

(3) If the machine tool is unlocked, the zero return indicator lights up when the reference point return is

finished.
R (Reference point)
A (Start point) /
=0 /
B (Intérmediate point)
Fig. 3-10
Note:

® After power-on, if G28 is executed prior to the manual machine zero return, the process of G28
machine zero return should be consistent with manual machine zero return, and the deceleration
signal and one-rotation signal should be detected. The G28 machine zero return hereafter will not
detect the deceleration signal and one-rotation signal, but directly position to zero point.

® During the process of point A—B and B—R, the two axes move at two independent speeds, therefore,
the paths may not be linear.

®  After the execution of G28 machine zero return, the bit 7 of parameter No.13 decides whether cancel
cutter compensation or not.

® In compensation mode, if command G28 is specified, the compensation will be cancelled in the
intermediate point. The compensation mode is cancelled automatically after reference point return.

® [f zero point switch is not equipped on the machine tool, G28 command and machine zero return are
disabled.

® The intermediate point can only be established during the movement from the intermediate point to
the reference point which is followed the movement from the start point to the intermediate point.

®  After the modification of parameters which set the zero return point, manual reference point return is
necessary; G28 command can be executed later.

[ J

3.12 Return from Reference Point G29
Format: G29X Y Z ;

Function: When a rapid traverse is performed from the current point to mid point, it positions to the specified

position by X, Y and Z at the rapid traverse rate.
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Explanation:

X: The absolute coordinate of aim point in X axis is indicated by G90; the aim point increment

against the mid point in X axis is indicated by G91;

Y: The absolute coordinate of aim point in Y axis is indicated by G90; the aim point increment

against the mid point in Y axis is indicated by G91;

U
é Z: The absolute coordinate of aim point in Z axis is indicated by G90; the aim point increment
N against the mid point in Z axis is indicated by G91;
% One of the command address X, Y and Z or all of them can be omitted, see the following figure:
8
Command Function
G29 X,Y and Z axes are in the original position, the next block continued
G29 X Only X axis performs the command returning from the reference point
G29 Y Only Y axis performs the command returning from the reference point
G29 Z Only Z axis performs the command returning from the reference point
G29 X_ Z Only X and Z axes perform the command returning from the reference point
G29 X_ Y Only X and Y axes perform the command returning from the reference point
G29 Y _Z Only Y and Z axes perform the command returning from the reference point
G29 X_ Y _Z | X,Y and Z perform the command returning from the reference point

Process for command action:

R (Reference point)

A (Start point) //;Q

O~ @//

B (Intermediate point) ) —9
HH‘O
C (Object point from
reference point return)

(1) The command axis direction performs positioning at the intermediate point specified by G28 (from point R
to B), the actionis O—®@.

(2) The positioning is performed from intermediate point to specified point (from point B to C), moving to the
intermediate and command point at a rapid feedrate, the actionis @)—@).

Note 1:G29 is specified after G28, if an intermediate point is not specified by any of axes, the system alarm will be generated.
Note 2: It is incremental distance against the intermediate point in G91 coordinate programming.

3.13 The 2nd, 3rd and 4th Reference Point Return G30

Reference point is a fixed point on the machine. By parameters (No.1240~No.1243) it can set four reference

points in the machine coordinate system.
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Machine coordinate set by
.reference point 2

Machine coordinate set

r\g by reference point 4
chine cogrdinate set

Machine cgordinate by|reference|point 3
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set by refefence

point

‘? >z

Machine coordinate origin

Format:
G30 P2 X Y_ Z ;the machine 2nd reference point return (P2 can be omitted)
G30 P3 X  Y_ Z ;the machine 3rd reference point return
G30P4 X  Y_ Z ;the machine 4th reference point return

Function: From the start point, after the intermediate point by X, Y and Z is reached at a rapid traverse rate,

the machine an, 37 and 4 reference points are returned. The command word P2 can be

omitted when the machine 2nd reference point is returned.
Explanation: G30, which is a non-modal G-command,;
X: X axis coordinate for intermediate point;
Y: Y axis coordinate for intermediate point;

Z: Z axis coordinate for intermediate point;
One of the command address X, Y and Z or all of them can be omitted, see the following figure:

Command Function

G30 Pn X Machine nth reference point return for X axis, Y and Z axes in the original
B position

. _th . . .
G30 Pn Y 7 Machine n~ reference point return for Y and Z axes, X axis in the original
position

G30 3 axes in the original position, the next block continued

. th L
G30 Pn X Y z X, Y and Z axes return to the machine n™ reference point simultaneously.

Note 1: n is 2, 3 or 4 in above table;

rd and 4threference points return is

Note 2: Deceleration and zero signals check are not needed when an’ 3
performed.
Command action process (see the following figure, an instance of machine 2nd reference point return):
(1) Positioning to intermediate point of the specified axis from current position at a rapid traverse rate (from

point A to point B);
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(2) Positioning to the M4 reference position set by data parameter No.1241 at the setting speed by data
parameter No.31 (from point B to point R2)

(3) When the reference point returns if the machine is unlocked, the Bit 0 and Bit 1 of the reference point
returning end signal F96(ZPn) are HIGH.

r

————

SEm point A Intermediate B (X, Z)

X

Machine 2™ reference point R2
+]

Note 1: After returning the machine reference point by manual or the G28 command is performed, the machine 2nd, 3rd and

rd

4th reference point return function can be employed only, or the an, 3 and 4th reference point operation of G30

command , the system alarm will be generated.

Note 2: From point A to B or from point B to R2, the 2 axes are moved at their separately rate, so the path is not straight line
possibly.

Note 3: After machine 2nd, 3rd and 4th reference point returned by the G30 command, the system tool length compensation
cancellation is defined by bit 7 of the parameter No.13

Note 4: The 2nd, 3rd and 4th reference point operation of G30 command can not be executed if the zero switch is not installed on
the machine tool.

Note 5: The workpiece coordinate system is set after the machine 2nd, 3rd and 4th reference point are returned.

3.14 Skip Function G31

As GO1 linear interpolation is performed, if an external SKIP signal is valid during execution of this command,
execution of this command is interrupted and the next block is executed. The skip function is used when the end of
machining is not programmed but specified with a signal from the machine, for example, in grinding. It is used also
for measuring the dimensions of a workpiece.

Format:
Gl X Y Z

Explanation:

1. G31, which is a non-modal G-code, it is effective only in the block in which it is specified.

2. G31 can not be specified in the tool compensation C and chamfering, or the alarm will be generated.
It is very necessary to cancel the tool compensation C and chamfering firstly before
the G31 command is specified.
3. Error is allowed in the position of the tool when a skip signal is input.
Signal: The SKIP signal input is on the fixed address X1.0 (CN61-42).
Parameter:
0 |5 i5 1 SKPI |G31P
SKIP 1: HIGH level SKIP is valid;
0: LOW level SKIP is valid.

G31P 1: G31 is for immediate stop as the SKIP signal is valid;

0: G31 is for decelerating stop as the SKIP signal is valid.
1. The next block to G31 is incremental command 1: it moves with incremental value from the
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position interrupted by the skip signal.
Example:  G31 G91 X100.0 F100 ;
Y50.0 ;

Actual movement

SKIP signal input point | 0.0 — Movement without

N\ SKIP signal

% 100. 0 %"

2. The next block to G31 is absolute command for one axis: The command axis moves to

the specified position, and the axis not specified keeps at the skip signal input position.

Example: G31 G90 X200.0 F100 ;

Y1000
(%, 200. 0)

SKIP signal input Actual movement

point \

3. The next block to G31 is absolute command for 2 axes: Wherever the skip signal input is, the tool

Movement without SKIP signal

(200. 0, 0J

moves to specified position of next block.
Example: G31 G90 X200.0 F100 ;
X300.0 Y100.0

K

-Actual movement

100.07}  skiP signal input point
Movement without

N\ SKIP signal

(200.0,0)

[ | | X
100. 0 200.0 300. 0

3.15 Tool Nose Radius Compensation C (G40, G41 and G42)

Format:

G17 (341
G18 D
a10 (342

Functions:

Tool nose radius compensation function

To cancel or perform the tool radius compensation vector by using the commands G40, G41 and G42. They
are combined with the commands GO0, GOl1, G02 and GO3 for specifying a mode which
can be confirmed the compensation vector value, direction and the direction of tool movement.
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G codes Functions
G40 Tool radius compensation cancellation
G41 Tool radius left compensation
G42 Tool radius right compensation

G41 or G42 drives the system into compensation mode; G40 cancels the system compensation mode.

Explanation:
® Compensation plane
The compensation plane can be confirmed based upon plane selection command; the tool

compensation C is calculated in this plane.

Plane selection Plane compensation
G17 X—Y plane
GI18 Z—X plane
G19 Y —Z plane

® Compensation value (D code)
This system can be set for 32 compensation values at most. Two digits specified by D code in the program, is
called serial number of compensation value, the compensation value should be set by MDI/LCD unit.
D code determines the compensation value in tool offset page according to the bit 1 of parameter No.002, it is
very important to notice that the value applied is diameter or radius.
Setting range of compensation value is as follows:

Compensation value: 0~9999999x]east input increment.

® Compensation vector
The compensation vector is two-dimensional vector; it is equal to the compensation value specified with D code.
The compensation vector is calculated in control unit, its direction is real-time modified along with the tool path in
each block. You can calculate how much compensation is needed for tool movement when the compensation value is
applied in control unit. Compensation path (tool center path) = programmed path  tool radius (or
diameter) (determined by compensation direction).

Note:
® (Compensation operation is executed in the plane selected by G17, G18, G19. For example, when XY

plane is selected, (X,Y) or (I, J) is used to carry out compensation operation and vector operation. The
coordinate value whose axis in not in the compensation plane is not affected by the compensation.

® In 3-axis linkage control, compensation only performed for the tool path projected on the
compensation plane.

® The alteration of compensation plane should be executed posterior to the compensation mode
cancelled. Otherwise, the system will give an alarm and machine stops.

®  When the cutter compensation is cancelled by G40, movement amount should be specified, otherwise,
an alarm will occur.

® In the canned cycle G codes, G40, G41, G42 codes are disabled.
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P4(500,1130)

C2(1550,1550)

P4(950,900)

P2{250,900) P3(450,900) P7

(1150,900)

PO(700,650) (1150,550)
(250,550)

P8

/) © I~
@ {‘,J,{ Y axis
‘_‘ Xaxs

Example :

Block (1) is named start; the compensation cancellation mode becomes compensation mode by G41 in this block.
At the end of this block, tool center is compensated in the direction that tool radius is vertical to next program
path (From P1 to P2). Tool compensation value is specified with D07, so set the compensation number to 7,

then the G41is indicated with tool path compensation left.
After the compensation begins, tool path compensation performs automatically when creating the workpiece as

P1—-P2...... P8—P9—PI.
N00 G92 X0 YO Z0;
NO1 G90 G17 GO0 G41 D7 X250.0 Y550.0 ; (The compensation value should be pre-set with
compensation number)
NO02 GO1 Y900.0 F150 ;
NO03 X450.0 ;
N04 G03 X500.0 Y1150.0 R650.0 ;
NO5 G02 X900.0 R-250.0 ;
NO06 G03 X950.0 Y900.0 R650.0 ;
N07 GO1 X1150.0
NO8 Y550.0 ;
NO09 X700.0 Y650.0 ;
N10 X250.0 Y550.0 ;
N11 GO0 G40 X0 YO ;
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3.16 Tool Length Compensation (G43, G44, G49)

Function:

17
G183 G43 H
G19 (44

Tool length compensation function.
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Explanation:

G43 and G44 are modal G codes; they are effective before meeting other G codes in the same group.

z
Supposed Specify this difference value to be
tool Actual tool regarded as tool length
B — compensation value
7 i
/ J
% % ,x
il
0/ -7
/ ./l /
rd /-' A
ay rd Ay
. ©
e Workpiece v
. / J/ ) 4

,
, ,
v [/

¥ x
The end point specified by Z axis moves an offset value, as above figure GI17 plane is
selected. Difference between supposed and actual machined tool length value is pre-set at the offset storage when the

program is applied. Different length tool can be employed by changing tool Ilength compensation

value, so, program change is notneeded.
Different offset directions were specified by G43 and G44, the offset number is specified by H code.

Offset axis
The offset axes are vertical to the specified planes (G17, G18 and G19)

Specifying plane Offset axes
G17 Z axis
G18 Y axis
G19 X axis

Tool position offset for two or more axes can be used to specify the offset axis and the offset axis changed by

2~3 blocks

(Example) X and Y axes compensation
G19 G43 H_; ... X axis offset
G18 G43 H_; ...Y axis offset, composed with the previous block, X and Y axes are compensated.
Offset direction
G43: Positive offset
G44: Negative offset
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Compensation axes can be regarded as Z, Y and X. Either absolute or incremental

command, the end point coordinate value specified by Z axis movement command in program adds the offset
specified by H codes in G43 (set in the offset storage), or subtracts the offset specified by H code in G44, finally, the

value calculated is regarded as the end point coordinate.
The following command is indicated for Z axis move omitting: When the offset is positive, G43 is for an offset
in the positive direction; G44 is for an offset in the negative direction.

It reversely moves when the offset is negative value.
Specifying the offset
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An offset number 1is specified by H code and its corresponding offset adds or subtracts
Z axis movement command value in program to get a new Z axis movement command value. The offset number is
HO0~H32.
Offset value corresponded with offset number is pre-set in the offset storage by using the panel of LCD/MDI.

Setting range for offset is as follows:
Offset value: -9999999~9999999x]east input increment
Offset number 00, i.e. HOO corresponds to the 0 offset. It is disabled to set offset value to HOO.
Tool length compensation cancellation

G49 or HOO can be specified when the tool length compensation is cancelled. When two or more axes
compensations are cancelled, all of the axes compensation will be cancelled if the G49 is applied. Compensation
value of the vertical axis for currently specified plane is cancelled with HO0. After G49 or HOO is specified, the
system immediately cancels the compensation value.

Note 1: In the block that tool length compensation is specified, G02, G03, G04, G92 , G31, G142 and G143 cannot be specified
at the same time, otherwise, an alarm will occur.

Note 2:Tool length compensation command can be specified in the block in which canned cycle is specified. But after the canned
cycle is executed, the tool length compensation is disabled and is not modal.

Example:
Normal Modal Explanation (H1=10.0mm, H2=20.0mm)
G43 H1 Setting H1, tool length compensation in the positive
G44 GO1 X50 Y50 Z50 H2 G43 Hl direction.
G90 GO0 X100 Y100 Z100 G44 12 Linear interpolation, setting H2 tool length compensation
in negative direction
G44 H2 » . .
Position to X100 Y100 Z100(Z80) with H2 compensation
offset.
In the same block with G02,G03,G04,G31,G92
G43 H1 G43 HI Setting H1 tool length compensation in the positive
G49 G02 X50 R25 H2 direction.
G43 H1

Alarm occurs.

In the same block with canned cycle code

G43 H1 G43 Hi Setting H1 tool length compensation in the positive
G44 G81 X50 R5 Z-70 H2 G44 H2 direction.
G90 GO0 X100 Y100 Z100 G44 H2 Setting H2 tool length compensation in the negative

direction. Starts the canned cycle from H2.

Specified in the canned cycle

G43 H1 G43 HI Setting H1 tool length compensation in the positive
G90 G81 X50 R5 Z-70 G43 H1 direction.
G49 H2 G43 Hl Compensation offset with H1; enters into canned cycle
G49 G0 X75Y75 Z75 HO mode.

G49 HO

The tool length compensation (G49,H2) in the canned
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cycle is ineffective, and the previous block remains

modal.

Cancel all the axis compensations, and set HO modal.
Position to X75 Y75 Z75(Z75).

Command Example:

Tool length compensation (#1, #2 and #3 hole machining)
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200 T N
.......... c'. ﬁ: q

jow| i
qa e R I | X
, | g :

= : |
NV [oa ctual position : ?
L <=— Programmed position

T | 1|
Compensation 3 TN \l @ \V T
value (E=4\I\) i
| g 4\@ I
304y @ e {TL

offset HO1 =4.0
N1 G91 G00 X120.0 Y80.0 ; ........ (1
N2 G43 Z-32.0HO01 5 .ooveeeeeeenee. (2

N3 GO1 Z-21.0 5 oo 3)
N4 G04 P2000 ; ..oooeiiicicieee e 4)
N5 GO0 Z21.0 5 oo ()
N6 X30.0 Y-50.0 5 ooieeieiiieiceen (6)
N7GO01Z-41.0 5 oo Q)
N8 GO0 Z41.0 5 oo ®)
N9 X50.0 Y30.0 ;5 .o )
NI10 GO1 Z-25.0 5 oo (10)
NI1GO04P2000 ;5 ..coovvviiiiinnen . D
N12 GO0 Z57.0 HOO ;5 ...ccoovvininnnne 12
NI13 X-200.0 Y-60.0 ; ..ccevrnrrnnnnn. (5)
N14 M30 ;

Z, X or Y axis offsets a value at offset storage positively or negatively from the original end position according
to the above command. Offset axes can be specified with G17, G18 and G19, offset direction can be specified with
G43 and G44. Offset No. corresponding to the offset is specified by H code.

3.17 Scaling G50, G51

Scaling means programmed figure can be magnified or reduced. The dimension specified by X, Y, Z can be
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scaled up or down with the same or different rates of magnification. The magnification rate can be specified by the

program or parameter.

P3

Pa

As the above figure, PO is the scaling center. PIP2P3P4 scales to P1 P2°P3°P4’.

Format:

Scale up or down along all axes at the same magnification rate

Format

Significance of command

G51X_Y_Z P_; Scaling start

X Y Z : Absolute command for center
coordinate value of scaling

P_ : Scaling rate

} Scaling is valid

(Scaling mode)
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G50; Scaling cancel

Scale up or down along all axes at a different magnification rate

Significance of command
XY7Z :

coordinate value of scaling

Format
G51X Y Z 1 J K ;Scaling start
Scaling is valid
} (Scaling mode) 1LJK
G50; Scaling cancel
G50, G51 are G code of No.11, it is a modal G code.

The unit of scaling is 0.001.
State parameter SCLX, SXLY, SCLZ(No.562) are used to set whether the scaling function of each axis is valid.

Absolute command for center]

: Scaling rate for X axis, Y axis, Z|

axis respectively

Explanations:
® Scale up or down along all axes at the same magnification rate
When state parameter XSC (No.562) is set to 0, if P is specified on the block G51, the scaling is specified by P,

otherwise, the value set by data parameter will be taken as the magnification rate.

® Scale up or down along all axes at a separate scaling.
When state parameter XSC (No.562) is set to 1, and each axis is scaled up or down at a different scale, the rate
is specified by I, J, K on the block G51. If I, J, K are not specified on the block, the rate is determined by data
parameter SCLVX, SCLVY and SCLVZ(No.5421).
When a negative scale is specified, mirror image is applied.

® Negative magnification rate
When a negative scale is specified, mirror image is formed (see related explanations of programmable mirror

image)
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=

®  Scale of different figure
1. Magnification rate of linear scaling
a'b: a/b: Scaling magnification of X axis

4
- ¥ ¢/d: ofd: Scaling magnification of Y axis
o 0z Scaling centar
Q —
Q
3
3, Programmed figure
S
«Q

d
Scaled figure
c
4]
X
=
i |

2. Scaling of circular interpolation
Even different magnifications are specified to circular interpolation, tool will not trace ellipse.
When magnifications for axes are different, and the circular interpolation is programmed with radius R, its

figure is as follows, (magnification 2 is applied to X-axis and magnification 1 is applied to Y axis)

.H.Y'

Scaled shape

» X
0, 0 100, 0) (200, 0)

G90 G00 X0.0 Y100.0;
G51 X0.0 Y0.0 Z0.0 12000 J1000;
G02 X100.0 Y0.0 R100.0 F500;
Above commands are equivalent to the following commands

G90 G00 X0.0 Y100.0 Z0.0;s

G02 X200.0 Y0.0 R200.0 F500;
Magnification of radius R is depends on I, or J whichever is larger

When different magnifications are applied to axes, and circular interpolation is specified with I, J, K, alarm
occurs after scaled if a circular is not formed.

3. Tool compensation
The scaling is invalid in tool radius compensation values, tool length compensation values and tool offset

values. Only the figure before scaling are proceeded, namely, scaling is done before the calculation of tool

compensation, see the following figure:
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) O -—-—-—-—&
@ Scaled |

|
: figure

©
G 5

Cutter compensation C values are not scaled

I' | Programmed figure

® Invalid scaling
1,In canned cycle, moving scaling of cut-in value Q, Z and retraction value d are invalid.

2,In manual operation, the travel distance can not be increased by using scaling function.

® Commands related to reference position return and coordinate system
In scaling mode, the G codes (G28-G30 etc.) returned to the reference point and G codes (G92, G54-G59 etc.)
of command coordinate system can not be specified. If these G codes must be specified, specify them after the scaling

function is cancelled.

® Position display
Position display indicates the coordinate value after scaling.

Related parameters
05 : 6 2 XSC wkk ikl whE SCLZ | SCLY| SCLX

SCLX,SCLY,SCLZ=1: X,Y,Z Scaling is valid.
0: X,Y,Z Scaling is invalid.
XSC=1: Axes are scaled up or down at different magnification rate. If the rate is a negative value, mirror image is

formed.

0: Axes are scaled up or down at the same magnification rate.

5 4 1 1 SCLVSAME: Axes are scaled up or down at the same magnification rate

SCLVSAME: If P is not specified, set values with defaulted magnification rate, setting range is 1~99999999.

SCLVX: Magnification rate of X axis
5 4 1 2 SCLVY: Magnification rate of Y axis
SCLVZ: Magnification rate of Z axis
SCLVX, SCLVY, SCLVZ: Set magnification rate for X, Y, Z axis. Setting range is -99999999~99999999, which can
not be 0.

3.18 Programmable Mirror Image G50.1, G51.1

If the shape of a workpiece is symmetrical on an axis, a part of the workpiece can be programmed. Then

machining program of a whole part can be obtained by using mirror image (or scaling) and subprogram.
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Axis of mirror image(S0,Y)

| Main program

I N1D GO0 G0

I MN20 M35 PI000

I N30 G51.1 X50.0
| M40 ME8 PE000

: M50 G51.1 Y500
I

I

1

I

MED MSE P00
MNTOGS0 1 X0
» (Only cancel the mirrorimage of X axis)
MBO MSE PO000
— e — e — = — G Pope e SESE L SC S e S NS0 G501 Y0
50 | Axis of miror image(X,50)
T * Subprogram
| Q8000
| GO0 G900 ¥60.0 ¥e0.0
| G0 X90.0 F100
|
|
|
|
|

GO
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Ya0.0
XE0.0 YE0.0
[ Je1e]

50 60 a0
Format: G51.1X Y Z ; Setprogrammable mirror image

b

Accordingto G51.1 X__ Y__ Z_, specified mirror image of
; these blocks are generated from specified symmetry axis

G50.1 X Y Z ; Specify corresponding axis to cancel the mirror image of axes
G50.1,G51.1are G codes of No.22, which are modal G codes.
Command function: Specify mirror image function for axes.
G51.1 X Y __Z : Specify mirror image function for axes. (put on the axis as a mirror) . Thereinto, X
Y 7 isan absolute command.
G50.1 X Y Z : Cancel mirror image function for axes. If the address of the axis is not specified, which
indicates no mirror image function is cancelled.
Explanations:
1. Some commands are interchanged when a mirror image to the plane is specified.
® (G02/GO3 of circular commands are interchanged.
®  (G41/G42 of cutter compensation commands are interchanged.
® CWand CCW (directions of rotation) are interchanged.
2. This function is not effective for 4™ and 5™ axes.
3. In canned cycle, the depth of Z are not proceeded with the mirror image.
Limitations
® In programmable mirror image, G codes related to reference return (G27/G28/G29/G30, etc.) and those for
changing the coordinate system (G52~G59,G92, etc) can not be specified. If any of these G codes is necessary,
specify it only after canceling the programmable mirror image mode.
® Processing proceeds from program mirror image to scaling and coordinate rotation. The commands should be
specified in order, for cancellation, in the reverse order. G50.1 and G51.1 can not be specified in scaling and
rotation mode.

Modal display of scaling

AUTOgs SAAARA TAA HAA
RELATIVE POS 08003 NOOBO4
G17 698 G15 69 621
4 G40 49 GO4 98 G50
600 G51.1 (V2D

X 0.000 - &
Y 8.00@ - © o
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3.19 Setting Local Coordinate System G52

When a program is created in a workpiece coordinate system, the subprogram of the workpiece coordinate
system (G54-G59) can be set for easy program. Sub coordinate system is called local coordinate system.
Machine coordinate system, workpiece coordinate system and local coordinate system

The machine coordinate system is a fixed coordinate system on the machine, it indicates a fixed position of the
machine.

The workpiece coordinate system is a system facilitates workpiece machining, in which the reference point on

the workpiece is taken as the origin point.
Local coordinate system is set on workpiece coordinate system to facilitate the programming of some machining

programs.
*  local coordinate system workpiece
' /"\ /X A
& \ll. & &
$ ) $ an $ Jan j‘: an
N NP \p, NP,
G54 workpiece coordinate 1' GAE workpiece coordingte 5'
F 'y
| 1 A 1A
Pr, ﬂ}r\ Y YD
]/ N L/ N
G55 workpiece coordinste 2-— G859 workpiece coordinate 6'
machine coordinate system
Format: G521P; ...... Set local coordinate system

G52 1PO; ...... Cancel local coordinate system
IP: Specify the position of the origin point of the local coordinate system in the current workpiece

coordinate system
G52 is G code of the group, which is a non-modal G code.

A

Loczal coordinate syste m
IP_

Ehd M arkpiece coordinate system 1
=
55 GEG

5T Local coordinate system

G52

-
590 ark piece coordinate system G

L

Machine coardinate sy=stem arigin

Reference point
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Explanations

® When the local coordinate is set, the following movement specified by absolute mode (G90) is coordinate value
in local coordinate system. The position of the local coordinate system can be changed by specifying new origin
point with G52.

® In order to specify the origin of the machining program and the offset value of the workpiece origin, replace

command G92 by specifying command G52.

® Make the origin of the local coordinate consistent with the zero point of the workpiece coordinate system to
cancel the local coordinate system and specify the value in workpiece coordinate system.

® When a G52 is specified, local coordinate system is valid before another G52 command is specified. It is not
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move when G52 command is being specified.

Example
Set local coordinate system in a single workpiece coordinate system.

N1 G28 X0Y0 Z0; W
N2 G90 G54 GO0 X100 Y100; w0 4
N3 G92 X0 YO; N8

Hh
N4 G00 X50 Y50; = o
Laocal coordnabe ayabem NS &
N5 G52 X100 Y100; T b ganarated fom G52
N6 G00 X0 YO; MLt
o0+ | L L,
N7 G01 X50 F100; e N

M warkpiecs coondingts syseam
N8 YSO, w1 K is peneraed from Ga2

N9 G52 X0 YO0;

t t : - x e o X
N10 GO0 X0 Y0; i
Nll M30, Current positiom] )

The local coordinate system is set by G54 coordinate system in the block NS5. It is cancelled in the block N9,

whose cancelled coordinate system is consistent with that set by G92 of block N3.

Set local coordinate system in multiple worikpiece coordinate systems

N1 G28 X0 YO0 Z0;

N2 G90 G54 GO0 X0 YO0; :;;::;;n:::::oﬁrg;rrm W5 i
N3 G52 X50 Y50; " \\ 14
N4 M98 P1234; 250§ A |
N5 G90 G55 GOO X0 YO; Vs 2w
N6 MO8 P1234; N GhE -'ﬂ'-"'::"'f :J"T"*-"Ir:'- The lazal rn:r-.‘llr:::'t :y;;r.rn in G AR
N7 G90 G54 GO0 X0 YO0; 150 T
IK T e ki |
01234 (Subprogram) ﬂmﬁs«;gﬂ;:dc‘;:}n:? sysiern
N8 G00 X0 YO0; w4 M T EETTRTT
N9 GO1 X50; , | \L‘ir»: nr.hnr\dlnl.uk'! :r.'_.*.f.'.z.!rn o
N10 Y50 M99; i £ 1K) S0 W M i

urment posi im0

Multiple local coordinate systems in the workpiece coordinate system
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N1 G28 X0YO0 Z0; A
N2 G90 G54 GO X0 YO; 1 A e
N3 M98 P1234; 250 & N gyfg] ™
. # Local coordinate syatem NE is
N4 G52 X100 Y100; /J generated from G&2
N5 M98 P1234; T 4 #
N6 G52 X200 Y200 r';f s
N7 M98 P1234; 150 1 e B
NS GS2 X0 Y0, /" o
(N8 G91 G52 X-200 Y-200;) 10 T " o '
y,
) TP TP

01234 (Subprogram) T _

# W2, G54 coordinate systerm
N11 GO0 X0 YO0; ey . . . . . o
N12 G01 X50; 0 50 o 1% a0 250 W
N13 Y50: Current position{{.)

N14 X0 Y0 M99;

The local coordinate system generated from the N8 block in the brackets is consistent with the workpiece

coordinate G54, which is the same with the result after (N8 block) is cancelled in the local coordinate system.

Notes

When the parameter No.542 ZCL is set to 1, the local coordinate system of the axis is cancelled in the process of
reference return.

G52 a0; (ais the axis return to the reference point)

The workpiece coordinate system and the machine coordinate system are not changed by setting the local
coordinate system.

Parameter setting determines whether cancel the local coordinate system after reset. When the parameter No.542
RLC is set to 1, all local coordinate systems of the workpiece coordinate system are cancelled.

When the workpiece coordinate system is set by specifying command G92, the local coordinate system of all
workpiece coordinate systems of the specified axis is cancelled. If the coordinate values of the axes not all
specified, the local coordinate systems of the unspecified axes are not cancelled, that is, keep unchanged.
Command G52 can not be specified at the same block with the length compensation command, otherwise, alarm
occurs. Cancel the offset of the tool radius compensation temporarily when the G52 command is being specified.
After block G52, specify travel command immediately by absolute value mode.

Related parameters

0 54 2 RLC | MRC | ZCL

RLC =1: Local coordinate system is cancelled after reset

RLC =0: Local coordinate system is not cancelled after reset

MRC = 1: Local coordinate system is cancelled after the execution of M02, M30
MRC =0: Local coordinate system is not cancelled after the execution of M02, M30

ZCL=1: Local coordinate system is cancelled after returning to the reference point

ZCL=0: Local coordinate system is not cancelled after returning to the reference point
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3.20 Select Machine Coordinate System G53

A specific point that serves as the reference point is referred to the machine zero point. The coordinate system
with a machine zero point set as its origin is referred to a machine coordinate system. A machine coordinate system is
set by performing manual reference position return after power on. Once the machine coordinate system is set, it

remains unchanged until the power is turned off.

Format: (G90) G531P_;
Explanations: IP_: Tool travel amount is specified by absolute value.

When a position on a machine coordinate system is specified, the tool moves to the position by rapid traverse.
G53, which is used to select a machine coordinate system, is a non-modal G code. It is valid only in the block that
specifies the machine coordinate system. The absolute value specifies X, Y, Z. When the tool moves to the specific
position, for example: tool exchange position, travel program on the machine coordinate system should be edited by
G53.

Restrictions:
® Cancel of the compensation function

When the G53 command is specified, cancel the radius compensation. However, the parameter NO.013
determines whether the tool length compensation is cancelled or not.
® (53 Specify G53 immediately after power on

Since the machine coordinate system must be set before the G53 command is specified, manual reference
position return or automatic reference position return by the G28 command must be performed after the power on.
Otherwise, P/S alarm occurs: G53 can not be performed before reference position return.
® [n the same block with other G commands

1. In the same block with group 03 (G90, G91)

G353, G90 and GI1 are performed normally, and related modal is updated. The position command specified by
(53 is treated as absolute position.

2. In the same block with tool length compensation and tool radius compensation

G353 is performed normally, and cancel the tool length compensation and tool radius compensation.

3. G53 and the group 01 in the same block

When it is in the same block with group 01 G command, P/S alarm occurs.
® Processing in the canned cycle

When canned cycle is valid, P/S alarm will occur after G53 is specified: G53 can not be specified if the canned
cycle is valid.

Coordinate display:

After the CNC system is powered on and returned to the reference point, a machine coordinate system is set

immediately, whose coordinate values are set by parameter NO.1240

Machine coordinate

system . )
B Machine zero point
Far Y [
L Ll

Setting point of G53
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Example
Relative coordinate Absolute coordinate Machine coordinate
X\Y,Z2) X,Y,Z) X,Y,2)
Initial position -110,-110,-110 40,40,40 -120,-120,-120
G53 X25Y25 725; 35,35,35 185,185,185 25,25,25
GO0 X0 YO0 Z0; -150,-150,-150 0,0,0 -160,-160,-160
G1 X40 Y40 Z40; -110,-110,-110 40,40, 40 -120,-120,-120

3.21 Workpiece Coordinate System G54~G59

Format:
GM4X Y 7 ; Workpiece coordinate system 1
G55X_ Y 7Z ; Workpiece coordinate system 2
G56X_ Y _7Z ; Workpiece coordinate system 3
G5S57TX_ Y__ 7Z ; Workpiece coordinate system 4
GS8X Y Z ; Workpiece coordinate system 5
GS9X Y  Z ; Workpiece coordinate system 6

Function:

There are 6 workpiece coordinate systems for machine tool regardless of the G92, any of coordinate system can
be selected by G54~G59.

Explanation:
X: New X axis absolute coordinate in current position;
Y: New Y axis absolute coordinate in current position;
Z: New Z axis absolute coordinate in current position.
These six workpiece coordinates are set by the distances (workpiece zero offset) from machine
zero to each coordinate system origin.

Workpiece zero offse
Machine zero

Examples:
N10 G55 G90 G00 X100.0 Z20.0;
N20 G56 X80.5 Z225.5;

Rapidly positioning to workpiece coordinate system 3 (X=80.5, Z=25.5) from workpiece coordinate system 2
(X=100.0, Z=20.0). For example, if N20 block is G91, it is incremental movement. The absolute coordinates
automatically become the coordinates in coordinate system G56.
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9 z H20(591) (80.5 25 9)
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3
5
Q -

¢100, 200
u
55

The absolute position for the figure is coordinate value under the current coordinate system.
Note:

® Workpiece coordinate systems 1~6 is set up as soon as machine zero return is executed after power-on.
When the system is restarted, the coordinate system is the one set by parameter No. 540 SCRD.

®  Whether the relative position varies with coordinate system depends on status parameter Ne540 PPD.
when PPD=0, it changes; when PPD=1, it does not change.

® When the workpiece coordinate system function is determined, usually, G92 is not needed to set
coordinate system. if G92 is used, coordinate system 1~6 will be moved. Do not confuse with G92 and
G54~G59, unless workpiece coordinate systems G54~G59 are to be moved. When G54~G59 are in
the same block with G92, G54~G59 are disabled.

® Workpiece coordinate system can be modified in the program run. The new coordinate system is

effective till the system is restarted.

.
160 100 © Tool position
100 T
T '\
A 100
', . X
100 200

If it performs G92 X100 Y100 commands when the tool is positioned a (t 200, 160) in the G54 coordinate
system; the offset vector A for workpiece coordinate system 1 is (X’, Y’). And the other workpiece coordinate

systems offset for vector A.

3.22 Additional Workpiece Coordinate System G54.1

The system supports sixes standard workpiece coordinate systems (G54~G59), and also uses 48 additional workpiece
coordinates.

Command format: G54.1 Pn or G54 Pn
Pn: specify commands of workpiece coordinate system

n: 1~48
Example:
G54.1 Pl--—-—-——-- additional workpiece system 1
G54.1 P2--—-—-—-—-- additional workpiece system 2
G54.1 P48--—-—-—-- additional workpiece system 48

When P command and G54.1(G54) are executed in the same block, a corresponding workpiece coordinate
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system in additional workpiece coordinates is selected. The selected workpiece coordinate system is valid till it is

replaced by another one.
When the system is started again, the defaulted workpiece coordinate system is controlled by SCRD of No.540.

Restrictions:
After G54.1, P must be specified, the workpiece coordinate system 1 (G54.1 P1) is defaulted when P following

G54.1 is not specified in the same block.

P/S alarm occurs when the specified command value in P command exceeds 1~48.

When other G commands containing P command in G54.1(G54) is specified, P command is shared when they
are executed. It is shown below: G54.1 G04 P1000 or G54 M98 P48

Other notes are the same those of G54~G59.

3.23 Coordinate System Rotation G68, G69

The programmed shape can be rotated. By using this function (rotation command), a workpiece can be rotated
with a specific angle. If the pattern of the workpiece comprising some identical shapes, the time required for
programming and the length of the program can be reduced by editing a subprogram and calling it with the rotation

command of the main program. The function is as follows:

LY

Angle of rotation

Center of rotation . W
Format: G17
G18 G68 o B_R ; //Start rotation of a coordinate system
G19

//Coordinate system rotation mode (The coordinate system is rotated)

G69; // Cancel rotation of a coordinate system

G68, G69 are G codes of the group 16, which is a modal G code.

Explanations:

G17 (G18 or G19): Because they only support the rotation on two-dimension plane, select related plane and

perform rotation on it.
a, B: The center of rotation. Absolute coordinate commands of two axes of X, Y and Z axes that correspond to

the specified coordinate plane.
R: The positive value of angular displacement indicates CCW rotation. The state parameter NO.5410 (RIN)

determines whether the rotary angle is always an absolute value or specified by a specific G code (G90/G91). When
R is not defined, the value specified by the data parameter NO.5410 is taken as the angular displacement value.

The minimum input unit of the angular displacement: 0.001deg (IS-B)

Effective data range of angular displacement: -360.000~360.000deg (IS-B)
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-

Pngle of otation B (incre mental value ?

Angle of rotation (absolute value?

€ o, I??"“‘“* Center of rotation yd
-

Absolute angle

If the default initial absolute angle is 0 degree, the first specified absolute angle is equivalent to the relative
angle specified the same value. If the figure is rotated to the position of 90 degrees, it can be specified by absolute
angle or relative angle. Because the position that rotates to 90 degrees (absolute) for the first time and where rotates
90 degrees (relative) from 0 degree are the same. When the figure has been rotated 90 degrees and then 30 degrees to
be rotated, rotary angle of 120 degrees should be edited if absolute angle specifying is used, that is, rotate the figure
to 120 degrees from 0 degree. If relative specifying is used, angle of rotation should be edited as 30 degrees, that is,
rotates 30 degrees from 90 degrees to achieve the same effect with the other way.
Explanations
»  Plane selection

Plane selecting code (G17-gG19) can not be specified in the coordinate system rotation mode.
>  Center of rotation

When a, B are not programmed, the tool position (current position) of block G68 is assumed as the center of
rotation.
»  Angle of rotation

When angle of rotation (R command) is not specified, the value specified in parameter NO.187 is assumed as the
angle.
»  Rotation cancellation

The G code (G69) used to cancel coordinate system rotation mode can be specified in a block where another
command is specified.
Limitations:
» Commands related to the coordinate system

In coordinate system rotation mode, G codes (G28, G29, G30, etc.) related to reference position return and those

related to coordinate system (G52 to G59, G92) can not be specified. These G codes should not be specified in

coordinate system rotation mode, otherwise, alarm occurs.
» Radius compensation C mode
In radius compensation C mode, coordinate rotation mode can not set to be valid. First cancel the radius
compensation if it is necessary to specify.
» Rotation center command
Rotation center must be specified by absolute value in coordinate system rotation mode. The rotation center of
the relative command is assumed as the absolute command.

Related parameter
0 5 6 2 RIN kK P kR kR kR Tk PXes

RIN =1: The angle of coordinate system rotation is specified by command G90 or G91

RIN =0: The angle of coordinate system rotation is always an absolute command
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When the angle of rotation is not specified, the angle in coordinate system

é g rotation

Setting range: -360000 ~ 360000 (unit:0.001deg) (IS-B)
Example:

N1 G90 G69 G54 G49 G40 G17 X-50 Y-50 Z30

N2 G68 X70 Y30 R45 (N2 G68 R45)

N3 G90 GO1 X0 YO0 F800

N4 G91 X100

N5 G02 Y100 R100

N6 G03 X-100 I-50 J-50

N7 GO1 Y-100

N8 G90 G69 X-50 Y-50

N9 M30
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Tool path when the command is executed in the brackets N2

,,-'"" J‘)/ Criginally programimed tool path

o v
a A
L V- l.l.l.-._'___-
4 ~ '}
\ .
\.
™, -
oo
Center of rotation
(v0,300
| 45
| 0., 0
- Tool path after rotation
-0, -50)

Coordinate rotation and cutter compensation C
Cutter compensation C can be specified in G68 and G69 mode. The rotation plane must consistent with the plane

of tool compensation.

N1 G90 G69 G54 G17 GO0 X0 YO N5 G03 Y1I0R10J5

N2 G90 G68 X10 Y10 R-30 N6 G01 X-20

N3 G42 G01 X10 Y10 F800 D1 N7Y-10

N4 G91 X20 N8 G90 G69 G40 X0 YO

Frogramrmed shape before coordinate system rotation

Programmed shape after coordinate system rotation
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Scaling and coordinate system rotation

If a coordinate system rotation command is executed in the scaling mode, the rotation center will also be scaled,
but not the rotation angle. When a move command is issued, the scaling is executed first and then the coordinate are
rotated. The command G68 can not be issued in scaling mode (G51) and cutter compensation C mode. The coordinate

system rotation command should always be specified prior to setting the cutter compensation C mode.

»  When the system is not in cutter compensation C mode, specify the command in the following order:
G51;  //Scaling mode start

G68; //Coordinate system rotation mode start
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G69; // Coordinate system rotation mode cancel

G50;  // Scaling mode cancel

»  When the system is in cutter compensation C mode, specify the command in the following order:
(Cutter compensation C cancel (G40))
G51;  // Scaling mode start
G68; // Coordinate system rotation mode start

G41; // Cutter compensation C mode start

»  Scaling and coordinate system rotation

N1 G90 G69 G17 GO0 X0 YO N5Y100
N2 G51 X300 Y150 P500 N6 X-200
N3 G68 X200 Y100 R45 N7Y-100
N4 G91 GO1 X400 Y100 F800 N8 X200
¥ When only coordinate system rotation i1s applied
t When scaling and coordinate /
system rolation are applied
a | o
200 \ — g When only scaling s applied
e —
r— ] //
e
< | )
—_—— —(utting progam
—
o0 —
—
—
—
—
—
—
—
it | | | L, x
¥ 100 200 300 400

Repetitive commands for coordinate system rotation

It is possible to store a program as a subprogram and call subprogram several times by changing the angle.

The program when RIN (parameter NO. 562) is set to 1. The specified angular displacement is treated as an
absolute or incremental value depending on the specified G code (G90 or G91).
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Mlain program D200 Q2100
G032 GA9 517 X0 Y0, GE1 Gad X0 Y0 R45; GO0 G42 GO1 350 ¥-10;
01 F200 Hil; GO0 LIGOE P2100, X4 143
IIOE P2100, L1043, HFO0TL¥F07 _
LIOE PO72200, G40,
M99 R
GO0 GO0 0 ¥0, 3
30, Q
@
/!f \\‘ g
=
._f’ \\_‘ (@]
: : Programumed path
I >
1 1
i
| ! When offset is applied
1 e
"-xk ~
n, -
\\\.____i.____ff \\
1
i+ rOZram

Note: Because the radius compensation setting and canceling of the above program are done in the subprogram, the whole
workpiece will be over cut if B-type tool starting and retraction of radius compensation C mode is used. In order to
compensate the whole rotated workpiece figure with radius compensation function when the above program is in
execution, please set state parameter NO.002 SUP to 0, otherwise, above mentioned effects will not be achieved.

3.24 Compound Cycle Command
3.24.1 Brief for Canned Cycle

Generally, the canned cycle is a machining movement completion from one block with G function to the
completion of multi-block specified. Canned cycles make it easier for the programmer to create programs. With a
canned cycle, a frequently used machining operation can be specified in a single block with a G function; without
canned cycles, multiple blocks are needed, and canned cycles can shorten the program to save memory.

3.24.1.1 Canned cycle list

. Operation at the . s
G codes Drilling Retraction Application
bottom of a hole
Intermittent . . o
G73 feed — Rapid feed High-speed peck drilling cycle
ee
G74 Feed Dwell, spindle CCW Feed Left-hand tapping cycle
G76 Cutting feed Spindle orientation Rapid feed Finishing boring cycle
G80 — — — Canned cycle cancellation
G381 Feed — Rapid feed Drilling, point drilling
G&2 Feed Dwell Rapid feed Drilling, boring, counter boring
Intermittent . L
G83 — Rapid feed Peck drilling cycle
feed
G84 Feed Dwell, spindle CW Feed Tapping
G85 Feed o Feed Boring
G86 Feed Spindle stop Rapid feed Boring
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G88 Feed Dwell, spindle stop manual Boring
G89 Feed Dwell Feed Boring
- Intermittent Full-circle helical ) Round groove internal rough
G110 o Rapid feed o
R feed rough milling milling CCW
8 Intermittent Full-circle helical ) Round groove internal rough
= G111 o Rapid feed o
) feed rough milling milling CW
3 Full-circle internal fine milling
=} G112 Feed Full-circle fine milling | Rapid feed
S CCW
@ G113 Feed Full-circle fine milling | Rapid feed Full-circle internal fine milling CW
G114 Feed Full-circle fine milling | Rapid feed External round fine milling CCW
G115 Feed Full-circle fine milling | Rapid feed External round fine milling CW
Gl16 Intermittent L . Outer rough million CCW
Outer rough milling Rapid feed —
G117 | feed Outer rough million CW
G132 Intermittent Rectangle rough ) Rectangle rough million CCW
. Rapid feed —_
G133 feed milling Rectangle rough million CW
G134 Intermittent Rc?c‘Fangle rough Rapid feed Re.act.angle groove internal rough
feed milling milling CCW
G135 Intermittent Rc?c‘Fangle rough Rapid feed Re.act.angle groove internal rough
feed milling milling CW
. . Rectangle groove internal fine
G136 Feed Rectangle fine milling | Rapid feed o
milling CCW
. . Rectangle groove internal fine
G137 Feed Rectangle fine milling | Rapid feed o
milling CW
o . Rectangle groove external fine
G138 Feed Rectangle fine milling | Rapid feed o
milling CCW
o . Rectangle groove external fine
G139 Feed Rectangle fine milling | Rapid feed o
milling CW

G ISR CNC

GSK980MDc Milling CNC System

e e e ——————————————————— e N N -~ =,

3.24.1.2 Canned circle explanations

Generally, a canned cycle consists of a sequence of the following operations, see the right figure.

Cperation 1. Positioning of asis 2

and ¥ Ciperation 1
Operation 2. Rapid traverse to point | 9 7777 9y ==5tart and end points
E. plane |
Operation 3... Hole machining, i ' ,

S5 .Dn we @C & Operation 2 %- y=—Operation 7
COperation 4., Operation at the bottom of o

: i - oo Iz Rapid traverse feedrate

— Point B == _
Operation 5. Retraction to point B, plane —== Cutting feed

Cperation 6. Fapid traverse to the initial
Faint

Operation é

e et L ok

Operation 3 ===

Cperation 4 —==0 '

3.24.1.3 G90/G91

The data mode corresponded with G90 and G91 are different. The point R plane and the absolute position
machined at the bottom of the hole are specified by R and Z values, when the command is G 90. The specified R
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value is the distance relative to the initial plane, and the Z value is the distance relative to the R point plane when the

command is G91. See the following figure.

GA0 (Absolute command GA1 {Incremental command]
| |
t- Initial le wvel t

T - S

Ty
I
I
I
[

Point R plane F Paint R

1Y)
=
@)
Q
Q
3
=4
>
«Q

Point £(at the

bottom ofhale) =
Absolute

Paint 2 paative

Fig. 3-46 Absolute and incremental commands for canned cycle

3.24.1.4 Returning point level G98/G99
Tool can be returned to the initial plane or point R plane according to G98 and G99 during returning. See the

following figure Fig. 3-47.
Normally, the initial hole machining is used by G99, the last machining is used with G98. The initial level will

not be changed when the hole machining is done by G99.

G A8 (return to initial level ) GA9 (return topaint B level

.Ir Initial leve| .Ir
=

|:.
Ig-—---h?

Initial lewvel

|:.
Ilg-———-m? ?

1
1
1 Faint R

|
|
I
|
#]

: 7

Fig.3-47 Levels for initial and point R

Note : The initial point level is an absolute position for hole machining axis direction which is indicated from the canned cycle

cancellation to start.
The middle hole returning to initial plane or plane R is determined by No. 582 BRCH when the system executes

continuous drilling holes.

3.24.1.5 Canned cycle cancellation

There are two ways for canned cycle cancel are listed below:

1. Canceling the canned cycle with the G80.
2. The canned cycle is cancelled by the G00, GO1, G02 and GO3 command in group O1.
(1) When the canned cycle is cancelled by the command G80, if the GO0, GO1, GO2 and GO03 of the 01 group are

not specified, then the reserved modal command (GO0 or GO1) performs motion before using canned cycle.

For example:

NO0010 GO1 X0 YO0 Z0 F800;  (The modal command is GO1 before entering the canned cycle)

N0020 G81 X10 Y10 RS Z-50; (Entering canned cycle)

N0030 G80 X100 Y100 Z100; (The modal GO1 command reserved before canned cycle performs cutting
feed )

If the GO1 is not specified in the abovementioned program N0010, but G00, the GO0 performs rapid positioning
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for N0030.

When both command G80 and commands G00, GO1, GO2 and GO03 are specified in block, actions are performed
by the latter, GO0, GO1, GO2 and GO3.

For example:

NO0010 GO1 X0 YO0 Z0 F800; (The modal command is GO1 before entering the canned cycle)

N0020 G81 X10 Y10 R5 Z-50; (Entering canned cycle)
NO0030 GO0 G80 X100 Y100 Z100; (The GOO performs positioning at the rapid rate, and the modal command
GO0 is saved)

Note: The cutting feedrate by F command is still held on even if the canned cycle is cancelled.

3.24.1.6 General command format for canned cycle

Once the hole machining data is specified in the canned cycle, it is held until the canned cycle is cancelled. So
the hole machining data should be outright specified at the beginning of the canned cycle, only the modified data is
specified in the following canned cycle.

The general command format of cannedcycle: G_ X_ Y_ R Z Q_ P_ F_ L;

All commands for canned cycle are listed in above-mentioned format. But it is not needed to specify the
above-mentioned format in each canned cycle. For example, the canned cycle can be performed as long as the G
command (hole machining) and any of X, Y, Z and R are specified; additionally, Q or P is not available in some
canned cycle G command (hole machining), the command is disabled even if these data are specified, they are

regarded as modal data memories only.

Table 3-22 Command explanations for canned cycle

Specifying .
Address | Explanation for command address
content
Hole .
o G Refer to the canned cycle list.
machining
Hole position X, Y Specifying the hole position with the absolute and incremental value, control is
data same with GOO position. Unit: mm;
The distance from initial point level to point R plane is specified by using the
R incremental value, or specifying the coordinate value of the point R by absolute
value. Unit: mm;
Hole depth. the distance from R point to the bottom of a hole is specified by
Z using the incremental value or specifying the coordinate value of the hole
Hole bottom by absolute value. Unit: mm,;
machining Specifying each cut-in in G73 and G83 or translational value in G76 and G87.
data Q Unit: mm;
p Specifying the dwell at the bottom of a hole. Relation of time and the numerical
specified are same with GO4. Unit: ms;
L Machining cycle for L holes is performed from start (start position of block) to
XY coordinate position.
F The cutting feedrate is specified, tooth pitch is indicated in G74 and G84.

A part of command of canned cycle such as G110, G111, G112, G113, G114, G115, G134, G135, G136, G137,
G138 and G139 are explained in the following chapters or sections.

3.24.2 Description for canned cycle

3.24.2.1 High-speed Peck Drilling Cycle G73

Format: G98/G99 G73 X Y R Z Q F L ;
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Function: This kind of cycle performs high-speed peck drilling, it performs intermittent cutting feed to the

bottom of a hole, and eliminating the chips from the hole simultaneously.

Explanation: Refer to the command explanation of canned cycle in Table 3-2.

Cycle process:

(1) Positioning to XY plane level at the rapid traverse;

(2) Down to the point R plane at the rapid traverse rate;

(3) Cutting feed for Q distance;

(4) Retract d distance in rapid traverse;

(5) Cutting feed for (Q+d) distance

(6) Machine to the Z axis hole bottom by cycling the (4) and (5);

(7) Return to the start point level or point R plane according to G98 or G99 at the rapid traverse.
Command Path:

G773 (G98) Returnto the G773 (G99 Return tothe point
initial plane at the rapid traverse F plane atthe rapid traverse

I I

Lé—--—ﬂ?f Initial level g____?
3

[
1
|
FointR &

|

L=

q f_:T__ITﬂ
C\:c:

Faint £ Foint £

Related Explanation:

(1) This kind of cycle is peck drilling for Q value intermittent feeding along the Z-axis direction. The Q value
should be positive, the sign is ineffective even if the negative value is specified. If the Q value is not specified, then it
defaults 0.1mm. If a depth to be cut is less than the Q value, then cut to the bottom of the hole without tool retraction
at the rapid traverse for the first time.

(2) To remove chips from the hole easily, a small value can be set for retraction. This allows drilling to be
performed efficiently. The tool is retracted in rapid feed, the retraction amount d is set by parameter No.5114, the
default is 1000, unit: 0.001mm.

(3) The command P is disabled, but its value is reserved as canned cycle modal value.

3.24.2.2 Left-handed Tapping Cycle G74
Format: G98/G99 G74X_ Y_ R Z P_ F_ L
Function: This cycle performs left-handed tapping. In the left-handed tapping cycle, the spindle rotates
clockwise for tapping till the bottom of the hole has been reached, then retracts by counter-clockwise
after dwell.
Explanation: For canned cycle explanation, see the Table 3-2
Thereinto, the F is indicated for tooth pitch. The value range are indicated as 0.001~500.00mm (metric),
0.06~25400 teeth/inch (inch)
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Cycle process:
(1) Positioning to XY plane level at the rapid traverse;
(2) Down to the point R plane at the rapid traverse;
(3) Tapping to the bottom of a hole;
(4) The spindle stops;

Y
o (5) Pause for time P if dwell is specified;
% (6) The spindle rotates CCW, and then retracts to point R plane;
3 (7) The spindle is stopped; pause for time P if dwell is specified;
g. (8) Spindle rotates CW,
(o] (9) Return to the initial plane if it is G98.
Command Path:
74 (GI8) (Mode for G74 CGE99) (Made for
returning to initial plane) returning to R point plane)
I Initial level I
-9 -
I | I
| 1 |
! } ! Point R level
| 1 |
| 1 1
Faoint F | ! Spindle cow Faoint R a/Spindle CoYY
F $ F
Spindle cw l Spindlgpc-.-_vl
Paint £ Pairt £
Related Explanation:

(1) The F is tapping modal value, the last tapping F value is taken when it is omitted, or alarm will be generated

if it does not exist.
(2) The metric or inch of the F value is determined by G20 (metric) or G21 (inch).
(3) The command Q is disabled in this cycle, but its value will be reserved as canned cycle modal value.

Note: When No. 3720 (spindle encoder’s line or resolution) is set to 0, the drilling hole is done by G74 without checking the
encoder.

3.24.2.3 Finish Boring Cycle G76

Command format
G76 X Y Z R Q P F L
X _Y_: Positioning data of hole
Z: Hole depth. Incremental value specifies distance between point R plane to the hole or absolute value

commands coordinate values of hole bottom.
R: Incremental value specifies distance between point R plane to the hole or absolute value commands

coordinate values of hole bottom.
Q: Offset value of hole bottom.
P: Pause time of hole bottom.
F: Cutting feedrate.
L: L means the quantity of hole from starting to the point set by G76. L means the times of drilling hole cycle at

the current position.

Command function
Fine boring cycle is used to bore precise holes. The tool leaves the workpiece when arriving at the hole bottom,
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which avoid smooth of workpiece surface influenced by tool trace, and reduces to damage the tool.

Cycle process
(1) Rapidly traverse to XY plane;
(2) Rapidly approach point R plane;
(3) Cut to hole bottom;

. s . i)
(4) When P is commanded, the system pauses within the time P; S
(5) When the spindle orientation is executed, the spindle stops at a fixed position; Q
(6) The tool reversely traverses the distance Q at the hole bottom; )
(7) Rapidly return to the initial point plane or point R plane with G98 or G99; g
(8) Offset Q distance to XY initial position; =.
(9) The spindle rotates clockwise; 8
Command path
GTE (G981 (Mode for GT6 (G990 (Mode for
returning to initial plane] returning to R point plane)
Q Spinde ow . Q
——————— -prq—————; Poirt R lewvel .
) ; : ; Spinde cw
P oint R I : PointR % ----g Poirt R level
c:ur?a;;&"‘ ----- o Gx?i;? S B
zpindle STDDT—: Bl zpindle stin—: Paint Z
Tranzlation @ Translation g

> Related explanations
(1) Q value must be positive, i.e. the negative value is commanded, the sign is invalid; when Q value is not
commanded or QO is commanded, Q value is defaulted to 0.1mm; Q value is modal, it can be used in other fixed
cycle commands, and the Q value cannot be big, otherwise, the tool retraction operation can hit the workpiece, so
Q value must be specified to the small.
(2) Offset direction and axis selection are set by No. 584:

I 0 5 8 4 I I ook | ok | ko | ook | ok | ko | RD2 | RD1 I
RD1 =1: negative tool retraction ; =0: positive tool retraction
RD2 =1: Y -axis executing tool retraction ; =0: X-axis executing tool retraction

(3) Direction of tool retraction in final boring cycle is determined by positive/negative X-axis or Y-axis.

(4) M commands selection of spindle orientation is determined by No. 4960, M commands are set to complete
the spindle orientation according to the current ladder.

3.24.2.4 Drilling Cycle, Spot Drilling Cycle G81

Format: G98/G99 G81 X- Y R Z F L ;

Function: This cycle is used for normal drilling. Cutting feed is performed to the bottom of the hole, the tool
is then retracted from the bottom of the hole in rapid traverse.

Explanation: For the command explanation of canned cycle, see the Table 3-2.

Cycle Process:

(1) Positioning to the XY plane level position at the rapid traverse;

(2) Down to the point R plane at the rapid traverse;

(3) Cutting feed to the bottom of the hole;

(4) Returning to the initial point or point R plane at rapid traverse according to the G98 or G99;

Command Path:
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GE1 (G981 Returnto the 81 (99) (Return tothe B
intial plane at the rapid traverse point plane at the rapid traverse)
- l
o Initial el
= R T
= L i
|
3 | 1 1
3 I 1 1
=. I 1 1
a | : i
; | i Foint R lewel
Pmntﬁ§ ! Paint R % -
Fy
1 1
T
- |
! |
: I
) 4
Faint £ Paint £

Related Explanation:
The command Q or P is disabled in this cycle, but its value will be saved as canned cycle modal value.

3.24.2.5 Drilling Cycle, Counter Boring Cycle G82

Format: G98/G99 G82 X Y_ R _ Z P_ F_L_;

Function: Cutting feed is performed to the bottom of the hole. Hole depth precision is added when the dwell
is performed, and then the tool is retracted from the bottom of the hole at rapid traverse.

Explanation: For the command explanation of these canned cycles, see the Table 3-2

Cycle process:

(1) Positioning to the XY plane level at the rapid traverse;

(2) Down to the point R plane at the rapid traverse;

(3) Cutting feed to the bottom of a hole

(4) Dwell for P time if it is commanded.

(5) Returning to the initial point or point R plane according to G98 or G99 at the rapid traverse;

Command Path:
GE2C G958 ) Returnto the GAZ2C G99) (Return tothe R
initial plane at the rapid traverse paint plane at the rapid traverse)
Initial lewel
- 5 't
| 1 1
| 1 |
| 1 1
| 1 1
| 1 1
| 1 1
Faint R . Foint R Foint R level
1 1
T
l I l I
: I
I
I
(P : D ell g} 3
Dwelon™ itz ~7  PuaintZ

Related Explanation:
(1) They are basically the same as G81 (drilling and spot-drilling machining), it is up after dwell at the bottom of
a hole only (the dwell time is specified by P, the dwell will not be executed if it is not specified, and the command
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action is same as that of G81). In the blind hole, the accuracy of hole can be improved by the dwell.
(2) The command Q is disabled in this cycle, but its value will be reserved as the canned cycle modal value.
3.24.2.6 Peck Drilling Cycle G83

Format: G98/G99 G83 X Y_ R Z Q_ F_ L_;
Function: This cycle performs high-speed peck drilling; it performs intermittent cutting feed to the bottom of

a hole while removing chips from the hole.
Explanation: The command explanation for canned cycle, see the table 3-2.
Cycle Process:
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(1) Positioning to the XY plane level at the rapid traverse;

(2) Down to the point R plane at the rapid traverse;

(3) Cutting feed for Q distance;

(4) Retract to the point R plane at the rapid traverse;

(5) Rapid feed to d distance to the end surface

(6) Cutting feed for (Q+d) distance;

(7) Cycling (4) (5) and (6) to the bottom of a hole along Z-axis;

(8) Return to the initial point or point R plane according to the G98 or G99 at the rapid traverse;
Command Path:

83 ¢ G98) Return tothe 83 (G99) Returntothe point
initial plane at the rapid traverse R plane at the rapid traverse
¥ T i f
¥ F )
| i
Léi Initial level lfg
----*-? Ifi-a —-—--'?
1 1
1 1 o
Paint B * i Point R
1 S F - ES
q d
I 1d I l ld
i .4 1d A l ld
q q
L 2 - ff
O\‘o Q_
[} Ab h
Point Z Point Z
Related Explanation:

(1) Same as G73, after feeding for Q, it returns to the point R plane at the rapid traverse firstly, and then rapid
feeds to d mm to the end surface, then cutting feed is applied and the cycle is performed in turn. The Q value should
be positive, even if the negative value is specified, and the sign is also disabled. Q value 0.001mm is defaulted if Q
value is not specified; d, is set by the parameter No.5115, its default value is 1000, and the unit is 0.001mm. If the
cutting depth is less than the Q value, then cutting to the bottom of a hole at the first time, and rapid traverse
retraction is not performed.

(2) The command P is disabled in this cycle, but its value will be reserved as canned cycle modal value.

3.24.2.7 Tapping Cycle G84
Format: G98/G99 G84 X Y R Z P F_ L ;
Function: This cycle is used to machine a thread. The tapping is performed by spindle rotating positively,
when the bottom of a hole has been reached, the spindle is retracted in the reverse direction.
Explanation: For command explanation of canned cycle, see the Table 3-2
There into, the F is tooth-pitch. The value range is 0.001~500.00mm (metric), 0.06~25400 tooth/inch (inch).
Cycle Process:
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(1) Positioning to the XY plane level at the rapid traverse;
(2) Down to the point R plane at the rapid traverse;
(3) Tapping to the bottom of a hole;

(4) Spindle stops;

(5) For dwell time P if it is commanded
(6) Spindle returns to the point R plane in reverse direction;
(7) Spindle stops; for dwell time P if the P is commanded,;

(8) The spindle is rotated in the positive direction;
(9) Returning to the initial point level if it is G98.

Command Path:

84 (G95) (Maode for

84 (E99) (Mode far

returning to R point plane)

returning to initial plane)

Initial lenvel
| 1 |
| 1 |
} ! ! Paint R level
| 1 |
I : I d/
| Spindle cw i Spindle cw
Paint R B Point B 4]
P ' S
Spindle cow l =pindle D:Wl
Paint £

Point £

Related Explanation:
Please refer to the related explanation for G74 (Counter tapping cycle)
Note: No. 3720 (spindle encoder lines) is set to 0, the encoder is not checked to execute holing when G84 is

executed. .

3.24.2.8 Boring Cycle G85
G98/G99 G85X_ Y_ R Z F_ L_;

After positioning along X and Y axes, rapid traverse is performed to point R; the boring is
performed from point R to point Z thereafter. Cutting feed is performed to return point R plane when

the Z point has been reached the bottom of a hole.

Format:
Function:

Explanation: Command explanation for the canned cycle, see the table 3-2.
Cycle process:

(1) Positioning to the XY plane level at the rapid traverse;

(2) Down to the point R plane at the rapid traverse;

(3) Cutting feed to the bottom of a hole;

(4) Cutting feed to the point R plane;

(5) Returning to the initial point level if it is G98;
Command Path:
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85 (593 Mode for
returning to initial point level

585 (G997 Mode for
returning to the R point level

et

2 Initial level
1
I
1
1
I
1
i

Foirt R

Point Z

.

Foirt R

Paoint £

(1) This cycle is used to bore a hole. The command motion is basically same as the G81 (Drilling, Spot-drilling
cycle), the difference is that by the G81 it returns to the point R plane in rapid traverse rate, while by the G85 it
returns to the point R plane in feedrate when the cutting feed reaches the bottom of a hole.

(2) The Q and P commands are disabled in this cycle, but its value is reserved as the canned cycle modal value.

3.24.2.9 Boring Cycle G86

Format: G98/G99 G8 X_ Y_R_Z F_ L_;

Function: After positioning along X and Y axes, rapid traverse is performed to R point, and the boring is
performed from point R to point Z. The tool is retracted in rapid traverse and spindle is rotated
positively when the spindle is stopped at the bottom of the hole.

Explanation:  For command explanation for canned cycle, see the table 3-2.

Cycle process:

(1) Positioning to the XY plane level at the rapid traverse;

(2) Down to the point R plane at the rapid traverse;

(3) Cutting feed to the bottom of a hole;

(4) The spindle stops;

(5) Returning to the initial point or point R plane at rapid traverse according to the G98 or G99;

(6) The spindle is rotated in the positive direction;

Command Path:

86 (G991 Mode far
returning to the B point level

G366 (G981 Mode for
returning tointial point level

l Spindle CCW i

a-”f Initial level

9 Initial level 't
|
|
I
|
1
|

I
|
|
I Spindle ©CW
I
. I i

Paint R : Foint g PointR level
| |
I I
| |
I I
| I
] — &

Spindle stops  Point Z Spindle fops  Point I
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Related explanation:

(1) This cycle is used to be bore a hole. The command operation is basically same with G81, only spindle
rotation status is different. After cut feeds to the bottom of a hole, the M0S5 is executed (spindle stops), then the point
R plane is retracted at the rapid traverse, the MO03 is then performed (spindle rotates positively) regardless of the
currently spindle rotation status and the positive or negative rotation are specified before the canned cycle.

(2) The command Q and P are disabled in this cycle, but its value is reserved as canned cycle modal value.

3.24.2.10 Back Boring Cycle G87

Command format

G87 X Y Z R QP F L

X _Y_: hole’s positioning data.

Z: hole depth. Incremental specifies distance between point R plane and hole bottom or absolute value specifies

coordinates of hole bottom.

R: Incremental specifies distance between point R plane and hole bottom or absolute value specifies coordinates
of point R plane.

Q: Offset amount of hole bottom.

P: Pause time of hole bottom.

F: Cutting feedrate.

L: L means quantity of holing from starting point and point set by G87. L means times of currently circular
holing when G87 does not set holing point.
Command function

Back boring cycle is used to boring precise hole, and the tool safely retracts to the initial plane after machining
completion.
Cycle process

(1) Rapidly position to XY plane;

(2) The spindle orientation is done and stops at the fixed position after XY plane positions;

(3) Traverse Q distance;

(4) Rapidly traverse to point R;

(5) Traverse Q distance;

(6) Spindle rotates CW;

(7) Execute boring cycle to point Z;

(8) When P is commanded, the system pauses at P time;

(9) The spindle orientation is executed, it stops at the fixed position;

(10) Traverse Q distance;

(1) Return to initial plane;

(12) Offset Q distance to XY initial position;

(19 The spindle rotates CW.
Command path

598 (return to initial plane? 88 (return to point R planed

Feturn to initial plane, but

Spindle  o--- )
i remain G99 mode

rotation Chr

b
CE)?.-.:T“-——JHI |

Spindle jf-----—
rotation Cf

Point E.

Trawarse L
distance

Related explanation:
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(1) Q value must be positive, i.e. the negative value is commanded, the sign is invalid; when Q value is not
commanded or QO is commanded, Q value is defaulted to 0.1mm; Q value is modal, it can be used in other fixed
cycle commands, and the Q value cannot be big, otherwise, the tool retraction operation can hit the workpiece, so
Q value must be specified to the small.

(2) Offset direction and axis selection are set by No. 584:

I 0 5 8 4 I I ok | ok | sokok | okok | ook | sokok | RD2 | RDI1 I
RD1 =1: negative tool retraction ; =0: positive tool retraction
RD2 =1: Y -axis executing tool retraction ; =0: X-axis executing tool retraction

(3) Direction of tool retraction in final boring cycle is determined by positive/negative X-axis or Y-axis.
(4) G87 executes only G98 returning initial point plane, its mode remains after it is specified even if specifying
G99 is invalid.
(4) M commands selection of spindle orientation is determined by No. 4960, M commands are set to complete
the spindle orientation according to the current ladder.

3.24.2.11Boring Cycle G88

Format: G98/G99 G88 X Y_ R_Z P_ F_ L_;

Function: A dwell is performed at the bottom of a hole, the spindle is stopping. If the manual operation is
applied now, tool can be removed manually. It is better to retract the tool safely from the hole regardless
of any kind of manual operation. It is rapidly retracted to point R or initial plane when the automatic
operation is performed again, the spindle is stopped and G88 is finished.

Explanation: For the command explanation of the canned cycle, see the table 3-2.

Cycle process:
(1) Positioning to the XY plane at the rapid traverse rate;
(2) Down to the point R plane at the rapid traverse rate;
(3) Cutting feed to the bottom of hole;
(4) The spindle is stopped;
(5) P time is delayed if it is specified.
(6) Manual operation will be performed if the dwell is executed.
(7) Restoring the automatic mode, retracting to initial point or point R plane according to the G98 or G99 at the
rapid traverse rate.
(8) The spindle rotates positively;
Command Path:

G88 (G98) Mode for G88 (G99) Mode for
returning to initial plane returning to the point R plane
’ Spindle ccw ’
—’Ol Q  Initial level -9
I ]
I |
| I |
I |
| I |
| ] : /Spindle ccw
i Point R
PointR — > Q Point R level
MPG feedrate f
MPG feedrate
Spindle stop Spindle stop
after dwell Point Z after dwell Point Z

Related Explanation:
The command Q is disabled in this cycle, but its value is reserved as the canned cycle modal value.
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3.24.2.12 Boring Cycle G89

Format: G98/G99 G89 X Y R Z P F_ L ;

Function: This cycle is used to bore a hole normally. This cycle performs a dwell at the bottom of the hole;
the tool is then retracted from the bottom of the hole at the rapid traverse rate.

Explanation: For the command explanation of the canned cycle, see the table 3-2.

Cycle process:

(1) Positioning to XY plane at the rapid traverse rate;

(2) Down to the point R plane at the rapid traverse rate;

(3) Cutting feed to the bottom of a hole;

(4) For dwell time P if the P is specified,

(5) Cutting feed to the point R plane;

(6) Returning to the initial point level if it is G98;

Command Path:
G89 (G98) Mode for G89 (G99) Mode for
returning to initial plane returning to the point R plane
P { mitallevel e
| I
I
| ! .
I
| : |
| ! :
i ! Point R
PO@» ReLLAY Point R level
dwell Point Z dwell Point Z

Related Explanation:
(1) G89 (Boring cycle) is basically same as the G85, a dwell is applied at the bottom of a hole (Dwell time is
specified by P, if it is not specified, the dwell is not applied, the command operation is same to the G85)
(2) The command Q is disabled in this cycle, but its value is reserved as canned cycle modal value.

3.24.2.13 Groove Rough Milling Inside the Round G110/G111

Format:
G110
G98/G99 X Y_ R Z 1. W_ Q K V_ D F_
G111
Function:From the beginning of the center point, arc interpolations are performed helically till the round groove
of programming dimension has been machined.
Explanation:For command explanation of the canned cycle, see the table 3-2.
G110: Groove rough-milling inside the round in CCW;
G111: Groove rough-milling inside the round in CW;
I: Tisradius inside the round groove, it should be more than the radius of current tool.

W: The firstly cutting depth is from the R reference level to the undersurface along the Z axis direction,
it should be more than 0 (The first cutting position is over the bottom of the groove, then bottom
position is regarded as machining position);

Q: The cutting incremental value each time along Z axis direction;
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K: The width increment of cut inside XY plane, it should be less than the tool radius, and more than 0;
V: The distance to the end machining plane at the rapid traverse, it should be more than 0 when cutting;
D: Tool radius serial number, the value range is 0~32, 0 is the default of DO. The current tool radius is

determined by the specified serial number.
Cycle process:
(1) Positioning to the XY plane level at the rapid traverse rate;
(2) Down to the point R plane at the rapid traverse rate;
(3) Cut W depth downwards in cutting feedrate
(4) Mill a round face with radius I helically by K increment each time from center point to outside.
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(5) The Z axis is retracted to the R reference surface at the rapid traverse rate;

(6) X and Y axes are positioned to the center at the rapid traverse rate;

(7) Down to distance V to the end machining surface along Z axis at the rapid traverse rate;
(8) Cut along Z axis for (Q+V) depth;

(9) Cycling the operations from (4) ~ (8) till the round surface of total depth is finished.
(10) Return to the initial plane or point R plane according to G98 or G99.

Command Path:
| Inlcletbed level
- 4 Gos
|
¥ |
i
- . |
T'oint B level Y. 6 _ oo
v 13 I } [ Ili
¥ I, ] | I |
1" Y =1 W |
0 & T : # |
H | |
¥ . I
I |
T . |
~
|
Foant £
G110 G111
Related Explanation:

The P and L are disabled in this cycle, but the P value will be reserved as canned cycle modal value.
For example:
A round inside groove rough-milling is specified in canned cycle G111, see the following Figure
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2 L.

20 é The mtialized plang
o} o -

Point R plane I

.

|
|

> | | 5'“ |
|

o ——

[
B 100
G90 GO0 X50 Y50 Z50; (GO0 positioning at the rapid traverse rate)
G99 G111 X25 Y25 R5 Z-50 150 W20 Q10 K10V10 F800 D1; (Rough-milling cycle inside the round groove
DI=5)
G80 X50 Y50 Z50; (Canceling canned cycle, returning from the point R plane)
M30;
Note: Set the 5122# parameter value to one which is more than 10, by G110 and G111 it feeds helically along Z axis.
Rough-milling machining can be directly performed for non-groove workpiece.
See the following figure for helical cutting path:

Tooldimeter 2r

\ Tool

\(’" Hilical axttirg kad fpammeter 97 &)
AN\

i . 7 Whibpiece

i

' |~

3.24.2.14 Fine-milling Cycle Inside Full Circle G112/G113

Format:
G112
G98/G99 X Y R Z 1 J D F_
G113
Function: A fine-milling inside the full circle is finished with the specified radius value I and direction, the
tool is retracted after the fine-milling.
Explanation: For command explanation of canned cycle, see the table 3-2.
G112: Fine-milling cycle inside the full circle in CCW.
G113: Fine-milling cycle inside the full circle in CW
I:  Fine-milling circle radius, the value range is indicated as 0~9999.999mm, the absolute value is taken
when it is negative.
J:  Fine-milling distance from start point to the center point, the value range is indicated as

0~9999.999mm, the absolute value is taken when it is negative
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D: Sequence number of tool radius, the value range is indicated as 0~32, the 0 is default of DO. The

current tool radius value is taken according to the specified sequence number.
Cycle process:
(1) Positioning to the XY plane level at the rapid traverse rate;
(2) Down to the point P level at the rapid traverse rate;
(3) Feed to the bottom of a hole;
(4) Perform the circle interpolation by the path of transit arc 1;
(5) Perform the full circle interpolation by the path of arc 2 and arc 3;
(6) Perform circular interpolation by the path of transit arc 4 and return to the start point;
(7) Return to the initial point level or point R plane according to G98 or G99.
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Command Path:

GLL2 GLLE

The center of a -

he center of 4

circle circle

['he starting posttion

'he starting posttion

Related Explanation:
The commands Q, P and L are disabled in this cycle, but the Q and P value will be reserved as the canned cycle

modal value.
For example: Fine-mill a finished rough-milling round groove by the canned cycle G112 command, see the

following figure:

A

1
|
] T I'he center of a
| // cirele ""-*-/'
|

The starting position

-q--
A

1

G90 GO0 X50 Y50 Z50; (GOO rapid positioning)

G99 G112 X25 Y25 R5 Z-50 150 J10 F800 D1; (Start canned cycle, fine-milling cycle inside the circle at the
bottom of a hole D1=5)

G80 X50 Y50 Z50; (The canned cycle is cancelled, returning from the point P level)

M30;
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3.24.2.15 Fine-milling Cycle Outside Circle G114/G115

Format:

G114
G98/G99 X Y R Z 1 J D_ F;
G115
Function: A fine-milling outside the full circle is performed by the specified radius value and the direction, and the
tool is retracted after the fine-milling is finished.
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Explanation: For command explanation of canned cycle, see the table 3-2.
G114: Finish-milling cycle for outside circle in CCW.

G115: Finish-milling cycle for outside circle in CW.
I: A fine-milling circle radius, value range: -99999999~99999999xleast command increment, the
absolute value is taken when it is negative.
J.  Distance of fine-milling between the start point and the circle, H {H 75 [ -99999999 ~
99999999 xleast command increment, the absolute value is taken when it is negative; the absolute
value is taken when it is negative.
D: The sequence number of tool radius, the value range is 0~32, 0 is the default of DO. The current tool
radius value is taken according to the specified sequence number.
Cycle process:
(1) Positioning to the XY plane level at the rapid traverse rate;
(2) Down to the point R plane at the rapid traverse rate;
(3) Cutting feed to the bottom of a hole;
(4) Perform the circle interpolation by the path of transit arc 1;
(5) Perform the full circle interpolation by the path of arc 2 and arc 3;
(6) Perform circular interpolation by the path of transit arc 4 and return to the start point;
(7) Return to the initial point level or point R plane according to G98 or G99.
Command path:

GlL14 Glla
I - L
;) |
- I' = I'
I The 31:lrl ing pesition i [hie ‘II'““' ng positin

| |
| i I |
I I I I
1 | 1 2 [ I
| l [ | | l l I
< et > -~ s

Related Explanation:

(1) The interpolation direction of between transit arc and fine-milling arc are different when the fine-milling
outside circle is performed, the interpolation direction in command explanation is the interpolation direction
of fine-milling arc.

(2) The command Q, P and L are disabled in this cycle, but the Q and P value are reserved as canned cycle

modal value.
For example: A finished rough-milling round groove is performed by fine-milling with the canned cycle G114

command, see the following figure :
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. L.l

_ Point B plane I
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| , |
| |
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G90 GO0 X50 Y50 Z50; (GO0 rapid positioning)

G99 G114 X25 Y25 R5 Z-50 150 J60 F800 D1; (Start canned cycle, the fine-milling cycle
is performed outside the circle at the bottom of a hole D1=5)

G80 X50 Y50 Z50; (The canned cycle is cancelled, returning from the point R plane)

M30;

3.24.2.16 Roughing Cycle Outside Circle G116/G117

Command format: :
G116
G98/G99 X Y Z R 1 J W QK CEDF_
G117
Command function: the tool executes the full-circle interpolation at the specified radius value and direction from the
starting point till the programmed circle convex plate is machined completely.
Command explanation: related commands are referred to Table 3-2.

G116: roughing cycle for outside circle in CCW

G117: roughing cycle for outside circle in CW

I: outer roughing circle radius (it should be more than 0, and its absolute value is done when it is
negative)

J: blank workpiece radius ( it should be more than 0, and its absolute value is done when it is negative)

E: allowance of excircle roughing in XY plane( it should be more than 0, and its absolute value is done
when it is negative, the value set by No.5124 is done when it is not specified)

W: Z-axis cutting depth of first starting downward from R reference plane should be more than 0, its
absolute value is done when it is negative (when the first cutting depth exceeds the groove bottom, the groove bottom
is the reference to machine)

Q: Z-axis cutting depth every time, its absolute value is done when it is negative

K: cutting width increment in XY plane (it should be less than tool diameter, its absolute value is done when it
is negative; when K is not specified, K is defaulted to tool radius D)

C: X-axis cutting amount of first tool infeed(it should be more than or equal to tool radius +2.0. when C
value is more than 0, the tool executes infeed in positive X direction, the workpiece is at positive starting point. When
it is less than 0, the tool executes infeed in negative X direction, the workpiece is at negative starting point.)

D: serial number of tool radius, range: 0~32, DO is defaulted to be 0. The current tool radius value is
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taken out according to the given serial number
Cycle process:

(1) Rapidly position to starting point XY plane

(2) Rapidly approach downward point R plane

(3)Rapidly approach downward the distance W

(4)X-axis firstly executes tool infeed amount C, linear 1 is the path to execute the linear interpolation infeed
(5)Execute full-circle interpolation based on the path arc 2

(6)Mill the circle surface(its radius is I+E) from outer to inner in an increment of K value every time
(7)Z-axis rapidly positions to R reference plane
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(8)Rapidly position to starting point XY plane

(9)Z-axis rapidly approaches the distance (unmachined distance +Q)

(10)Execute the above operation step 5~9 till the circle surface (its total cutting depth is Z) is machined completed
(1T)Return to initial point plane or point R plane according to G98 or G99

//
/

< Starting [mitial plang
I:-"--'-‘-'?tl-.liul A
I | |
‘aint R 1
I lane ! . I
AT TR T

I
v g. v 'I B I
3 ] b '
0 e |
N | |
1 |
0 I | |
v \ '
\ |
Pumlé:) .;5
G116 G117
3 ¥
g ! Ly L»

Starting

|
|

Related explanation:
Commanding P, L in the cycle is invalid, but P value is saved as modal value of the fixed cycle.
Example: G117 commands to rough mill a circle convex plate, which is shown below:
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G90 GO0 X0Y0 Z50;  (GOO rapidly position)

G99 G117 X50 Y50 R5 Z-50 120 J50 W20 Q10 K10 C20 E2 F800 D1; (execute the rough milling cycle of
outer convex plate D1=5)

G80 X50Y50 Z50; (cancel fixed cycle, return from point R plane)

M30;

3.24.2.17 Rectangular Roughing G132/G133

Command format:
G132
G98/G99X Y Z R1 J ABW QKU CUEDF

G133

Command function: the tool executes the linear cutting cycle from starting at the specified parameter data till the
programmed rectangular convex plane is machined completed.
Command explanation: related commands are referred to Table 3-2.

G132: outer rectangle roughing CCW

G133: outer rectangle roughing CW

XY: start-up coordinates in XY plane

I: X-axis width of outer rectangle roughing(it is more than 0, and its absolute value is done when it is negative)

J: Y-axis width of outer rectangle roughing (it is more than 0, and its absolute value is done when it is negative)

A: X-axis width of blank (it is more than 0, and its absolute value is done when it is negative)

B: Y-axis width of blank (it is more than 0, and its absolute value is done when it is negative)

E: Allowance in XY plane of outer rectangle roughing (it is more than 0, and its absolute value is done when it is
negative. The value set by No.5124 is defaulted when it is not specified)

W: Z-axis depth of first cutting is the distance downward from R reference plane, and should be more than 0, its
absolute value is done when it is negative (when the first cutting depth exceeds groove bottom position, directly
machining the groove position is done)

Q: Z-axis cutting depth increment every time. its absolute value is done when it is negative

K: Cutting width increment in XY plane (it should be less than tool diameter, its absolute value is done when it
is negative; when K is not specified, K is defaulted to tool radius D)

C: X-axis cutting amount of first tool infeed (it should be more than or equal to tool radius +2.0. when C value is
more than 0, the tool executes infeed in positive X direction, the workpiece is at positive starting point. When it is
less than 0, the tool executes infeed in negative X direction, the workpiece is at negative starting point.)

U: Coner arc radius. Omitting it means no corner arc transition. its absolute value is done when it is negative

D: serial number of tool radius, range: 0~32, DO is defaulted to be 0. The current tool radius value is taken out
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according to the given serial number
Cycle process:

(1) Rapidly position to starting point XY plane

(2) Rapidly approach downward point R plane

(3)Rapidly approach downward the distance W

(4)X-axis firstly executes tool infeed amount C, linear 1 is the path to execute the linear interpolation infeed
(5)Execute full-circle interpolation based on the path arc 2

(6)Mill the rectangle(its length is [+2E, width J+2E) from outer to inner in an increment of K value every time
(7)Mill arc angle of the rectangle

)
=
o
(@]
Q
3
=4
>
«Q

(8) Z-axis rapidly positions to R reference plane

(9)Rapidly position to starting point XY plane

(10)Z-axis rapidly approaches the distance (unmachined distance +Q)

(11)Execute the above operation step 4~9 till the circle surface (its total cutting depth is Z) is machined completed
(12)Return to initial point plane or point R plane according to G98 or G99

(13)Return to XY starting point
%

Starting [nitial plane
C"———""? point A
Point R | |
oint I
L:]am;- * I .- I
h bl L
P I -
W B :
Y g 1 I | |
+ - [ I |
% Ly
4 I :
.4 g LA :

A\
I"nin[;)b

G133

Slarling

Related explanation:
Commanding P, L in the cycle is invalid, but P value is saved as modal value of the fixed cycle.
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Example: G133 commands to rough mill a convex plate of outer rectangle, which is shown below:

Starting pn-i|||
S8y 50}

TN B

P

[ IE

T
i

|
=20 " o
|

G90 G00 X0 Y0 Z50;  (GOO rapidly position)

G99 G133 X50 Y50 R5 Z-50 150 J40 A100 B80 W20 Q10 K10 C20 E2 U5 F800 D1; (execute the rough milling
cycle of inner groove cycle D1=5)

G80 X50 Y50 Z50; (cancel fixed cycle, return from point R plane)

M30;

3.24.2.18 Rectangle Groove Rough-milling G134/G135
Format: G134 G98/G99X Y Z R 1 J K W _ Q V. U D F_
G135
Function: From the center of the rectangle, the linear cutting cycle is applied by the specified parameter
data, till the rectangle groove with programmed dimension is made out.

Explanation: For command explanation of canned cycle, see the table 3-2.
G134: Rectangle groove rough-milling in CCW
G135: Rectangle groove rough-milling in CW
I. The width of rectangle groove along the X axis direction
J: The width of rectangle groove along the Y axis direction.
K: The cut width increment inside XY plane, it is less than the tool radius, but, more than 0.
W:  For the first cutting along the Z axis direction, the distance is downward to the R reference surface, it
is more than 0 (if the first cutting is over the position of the bottom of the groove, then the bottom of the
groove is taken as the machining position)
Q: The cutting incremental value each time along Z axis.
V: Distance to the end machining surface, which is more than 0, when the rapid traverse is executed.
U: Corner arc radius, if it is omitted, that is no corner arc transition is not shown.
E: Allowance of rectangle groove rough in XY plane (it should be more than 0, its absolute value is done
when it is negative. The value set by No.5142 is done when it is not specified)

D: Sequence number of tool radius, its value range is indicated as 0 ~ 32, thereunto, the 0 is default of DO.

The current tool radius value is taken out according to the specified sequence number.

Cycle process:
(1) Positioning to the XY plane at the rapid traverse rate;
(2) Down to the point R plane at the rapid traverse rate;
(3) W distance depth is cut downwards by cutting feedrate
(4) Mill a rectangle face helically by K increment each time from center point to outside.
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(5) R reference surface is retracted along the Z axis at the rapid traverse rate.
(6) The center of rectangle is positioned along the X and Y axes at the rapid traverse rate.
(7) Down to distance V to the end machining surface along Z axis at the rapid traverse rate;
(8) Cut along Z axis for (Q+V) depth;

(9) Cycling the operation from (4) ~ (8) till the surface of total cutting is performed.

(10) Return to the initial plane or point R plane according to G98 or G99.
(11)Return to XY hole positioning position.

Command Path:
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1 The initialized plane

Paint B plons

G134

=
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G135

e .
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Related Explanation:
The commands P and L are disabled in this cycle, but the P value is reserved as canned cycle modal value.
For example: An inside rectangle groove rough-milling is specified by G134 in canned cycle, see the following

? Lx — <=7
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50 — ——————————— |//
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G90 GO0 X50 Y50 Z50;(G00 rapid positioning)

G99 G134 X25 Y25 RS Z-50 170 J50 W20 Q10 K5 V10 U10 F800 D1;(Groove rough-milling cycle inside
rectangle is performed D1=5)

G80 X50 Y50 Z50;(The canned cycle is cancelled, returning from the point R plane)

M30;

Note :If the parameter value of 97# is set for more than 10, the helical cutting feed along the Z axis will be performed by G110

and G111. So, the workpiece without groove can be machined by rough-milling directly.

The helical feeding path is as follows:

\ Tonol

\(” Helical aattive el fpammeter 7 o)
RN

e L e

i

| |~

3.24.2.19 Rectangle Groove Inner Fine-milling Cycle G136/G137

Format:
G136
G98/G99 X Y R Z 1 J_D_ K U F;
G137
Function: The tool performs fine-milling inside the rectangle with the specified width and direction, it is
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returned after finishing the fine-milling.

Explanation: For command explanation of canned cycle, see the table 3-2.
G136: Finish-milling cycle inside groove of rectangle in CCW.

G137: Finish-milling cycle inside groove of rectangle in CW.

I: The rectangle width along the X axis, range: -99999999~99999999x]east input increment.

J:  The rectangle width along the Y axis, range: -99999999~99999999x]east input increment.

D: Sequence number of tool radius, the value range is 0~32, the 0 is default value of DO. The current
tool radius value is taken out according to the specified sequence number.

K: The distance between the finish-milling start point and the rectangle side in X axis direction, range:
-99999999~99999999xleast input increment.

U: Corner arc radius; no corner arc transition if it is omitted. When the U is omitted or it is equal to 0

and the tool radius is more than 0, the alarm is generated.
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Cycle process:
(1) Positioning to XY plane at the rapid traverse rate;
(2) Down to point R plane at the rapid traverse rate;
(3) Cutting feed to the bottom of a hole;
(4) Perform the circle interpolation by the path of transit arc 1;
(5) Perform the circular and linear interpolation by the path of 2-3-4-5-6;
(6) Perform circular interpolation by the path of transit arc 7 and return to the start point;
(7) Returning to the initial plane or point R plane according to G98 or G99.

Command Path:

=136 =137
¥ ¥
X X
it o~ T
- - 3
2 . J
T3 3 |
!
I 3
! . |
LI » Il_ I I _'_I_I ¥_
| | = | ¥ |‘ | I_|
| I T ] 1o |
™ T 1 * L
! H—h..: | .
]

Related Explanation:
The commands Q, P and L are disabled in this cycle, but the Q and P values are reserved as the canned cycle

modal value.

For example: To perform a fine-milling for the finished rough-milling rectangle groove with the canned cycle

G136 command, see the following figure:
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all
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G90 GO0 X50 Y50 Z50; (GOO rapid positioning)

G136 X25 Y25 R5 Z-50 180 J50 K30 U10 F800 D1; (Perform finish-milling inside the rectangle groove at the bottom
of a hole in the canned cycle D1=5)

G80 X50 Y50 Z50; (The canned cycle is cancelled, returning from the point R plane)

M30;

3.24.2.20 Finish-milling Cycle Outside the Rectangle G138/G139

Format:
G138
G98/G99 X Y R Z 1 J D K U F_
G139
Function: The tool performs fine-milling outside the rectangle by the specified width and direction, it is
returned after finishing the fine-milling.
Explanation:
G138: Finish-milling cycle outside the rectangle in CCW.
G139: Finish-milling cycle outside the rectangle in CW.
I. The width of rectangle along the X axis, range: -99999999~99999999 x]east input increment.
J: The width of the rectangle along the Y axis, range:-99999999~99999999x]east input increment.
D: Sequence number of tool radius, its value range is indicated as 0 ~ 32, thereinto, the 0 is default of
DO. The current tool radius value is taken out according to the specified sequence number.
K: The distance between the finish-milling start point and the side of rectangle along the X axis, range:
-99999999~99999999x]east input increment.

U: Corner arc radius, if it is omitted, no corner arc transition.

Cycle process:
(1) Positioning to the XY plane at the rapid traverse rate;
(2) Down to the point R plane at the rapid traverse rate;
(3) Cutting feed to the bottom of a hole;
(4) Perform the circle interpolation by the path of transit arc 1;
(5) Perform the circular and linear interpolation by the path of 2-3-4-5-6;
(6) Perform circular interpolation by the path of transit arc 7 and return to the start point;
(7) Returning to the initial plane or point R plane according to G98 or G99.
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Command Path:
GL3S GL39
T L, (e
o )
(o]
S
3 : . I, i, W I
=
@ il The sthrting pasition T The stading position
I | I
r — I . — |
' Leal | ' Leat [
o [ | I
T I I I | | I I
— el R e S

Related Explanation:
(1) The interpolation direction of transition arc is inconsistent to that of the fine-milling arc when a fine-milling
is performed outside the rectangle. The interpolation direction is the one for the fine-milling arc in the command

explanation.
(2) The commands Q, P and L are disabled in this cycle, but, the value of Q and P are reserved as canned cycle

modal value.
For example: A finished rough-milling rectangle groove is performed by the fine-milling by the command G138 in
canned cycle. See the following figure.

-

- Ppint B, planc |
jommimim s s
e Lk - K -
50 } =
- The starting
o= = I > i I ' position
V %/ | N :
i ! I ! N :
J |
| 100 | Ho ' 0

G90 GO0 X50 Y50 Z50; (GO0 rapid positioning)

G99 G138 X25 Y25 RS Z-50 180 J50 K30 US F800 D1; (The rectangle outside finish milling is performed
under the canned cycle at the bottom of a hole D1=5)

G80 X50 Y50 Z50; (The canned cycle is cancelled, it returns from the point R plane)

M30;

3.24.3 Continous Drilling

Continuous equal interval drilling cycle is performed in the way that canned cycle is called according to the
specified linear, rectangular or arc path.

Parameters related to continuous drilling
I 0 5 8 2 I I sokok | ook | stk okok ok ok LPTK RPTK I BRCH I

LPTK =1: Locating with GO1 in line interval drill;

=0: Locating with GOO in line interval drill;

RPTH =1: Locating with GO1 in circle and rectangle interval drill;
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=0: Locating with GOO in circle and rectangle interval drill;
BRCH =1: the return plane when continuous drilling is selected by G98, G99.

=0: the return plane when continuous drilling is selected by G99.

3.24.3.1 Line Series Punch (L function)
L holes machining cycle should be performed from current plane position to end point specified by X and Y are
indicated if the L word is specified in canned cycle, so the current position (block start and end) will not be drilled,

the end point position is regarded as the last hole, holes are equal-spaced, as follows:
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Start point ;

L value setting System execution result

Value is negative Ineffective, the value should be positive

The value is unspecified or o )
Normal drilling cycle 1 time

equals to 1
The value is 0 No change of axes, the system reserves relevant cycle modal data
When L > 1,using round number
The value is decimal When L<(1, it is processed as L=0, not moving but reserving its modal

data and relevant cycle parameter values.

Note 1: Input range of command L: -99999999~99999999xleast input increment; Decimals is ignored and absolute value is used
instead of negative value. L code is effective only in current block.
Note 2: In continuous drilling, the return planes are R point plan. After the last hole is processed, the return plane is specified by

G98/G99.
Note 3: When there is no axis position command in the specified L block, it means drilling cycle is performed L times in the

original place.
Note 4: Fixed cycle G110,G111,G112,G113,G114,G115,G134,G135,G136,G137,G138,G139 have no consecutive drilling function.
Note 5: When L0 is specified, no drilling will be performed.

Related parameters: status parameter No.582 LPTK
1: hole positioning of linear continuous drilling is executed by cutting path (GO1).
0: hole positioning of linear continuous drilling is executed by rapid traverse path (G00).

3.24.3.2 Rectangle Series Punch (G140/G141)

Format:
G140

G98/G99 Gxx X Y R Z A B J F
G141

Function: Performing series punch on each side of the rectangle according to the punch number specified.

Explanation:
G140 — Punching in CW
G141 — Punching in CCW
Gxx — Punching type (G73, G74, G81, G83, G84, G8S5, G86, G88, G89)
X, Y — End coordinate of the first rectangle side
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R — R plane position
Z — Hole depth
A — The punching number on the 1* and 3™ side
B — The punching number on the 2™ and 4" side
J- The length of the 2™ side

F — Cutting feedrate

Related parameter: status parameter Ne.0582:
RPTK=1: hole positioning of continuous drilling is executed by cutting path (GO1).

=0: hole positioning of continuous drilling is executed by rapid traverse path (G00).
BRCH =1: return plane of continuous drilling is selected by G98,G99
=0: return plane of continuous drilling is selected by G99
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For example:

The end point coordinate of the rectangle first side is X90, Y40; the length of the 2™ side is 20mm as for the
rectangle path punching. The punching holes are machined by G81, to punch 3 holes at 1* and 3" side each other;
punch 2 holes at 2™ and 4" side each other, the hole depth is 25mm;

End point at the 1% side

Start point
And End point H

Its programming is as follows:
G90 G17 GO X0 YO0 Z25;
MO3;
G140 G81 X90 Y40 R5 Z-25 A3 B2 J20 F800;
G80 G0 X100 Y100 MO5;

M30
There are 10 holes such as A1~A3, B4, B5, A6~AS8, B9 and B10 to be machined as in above figure.

Note 1: If the G140 or G141 is specified in the canned cycle, it is indicated that the rectangle serial punching will be performed.
The rectangle data are defined according to specified X, Y coordinates and J value in a program, and the serial punching
cycle is performed according to the punch mode (canned cycle command).

Note 2: The command value of maximum punching number A and B at each side is 9999; the command is disabled when it is
negative. The decimal part will be rounded off if the command is decimal; if the A or B is not specified, then 0 is a
default.

Note 3: The rectangle is defined by the current start point, the end of the 1st side and the length of the 2nd side; the default is
current start point if the end of 1st side is not specified; the alarm will be generated if the length (namely, the J is not
specified) of 2nd side is not specified.

Note 4: The returned levels are all R point plane in serial punching, the corresponding plane will be retracted according to
G98/GI9 specified in a block when the last hole is performed.

Note 5: Canned cycles, such as G110, G111, G112, G113, G114, G115, G134, G136, G137, G138 and G139 have no serial punching
functions.

Note 6: The command words G140, G141, A, B and J are only effective in current block. The alarm will be generated if the G140
and G141 are specified without the canned cycle (punching). The A, B and K will be ignored if A, B and K are specified
instead of the G140 or G141.
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3.24.3.3 Arc Serial Punching (G142/G143)

Format:

G142
GI98/G99 Gxx X Y R Z B d J) C_ F_
G143
Function: Serial punching is performed according to the specified punching number on specified arc.
Explanation:
G142 — Punching in CW
G143 — Punching in CCW
Gxx — Punching type (G73, G74,G81,G82, G83, G84,G85, G86, G88,G8Y)
X,Y — End point coordinate for the arc, it is fixed for G17 plane.

1Y)
=
@)
Q
Q
3
=4
>
«Q

R — R plane position

Z — Hole depth

B — Radius of arc, when a negative value is specified, it is major arc.

(I_J ) — The circle center and radius are calculated by I or J when the R value is not specified.
C — Number of punching

F — Cutting feedrate

Related parameter: status parameter Ne.0582:
RPTK=1: hole positioning of continuous drilling is executed by cutting path (GO1).

0: hole positioning of continuous drilling is executed by rapid traverse path (G00).
BRCH =1: return plane of continuous drilling is selected by G98,G99

=0: return plane of continuous drilling is selected by G99
For example:

G91 G142 G81 X100 R50 Z-50 C4

atart pomt End point
Example 2: when drilling 7 holes in full circle, the start points and end points are coordinate origins, and the radius is
50, hole depth is 50.
00001;
G00 G90 X0 Y0 Z0 G17;
G98 G142 G82 150 JO R-10 Z-50 C7 F3000;
M30;
%
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Note 1: When starting point and end point are the same one in the continuous drilling and I, J are used to program, the full-circle

drilling is executed.
Note 2: Canned cycle G110, G111, G112, G113, G114, G115, G134, G135, G136, G137, G138, G139 has no continuous drilling

function.
Note 3: The maximum drilling number C is 9999; the negative value is processed as absolute value; the decimals are rounded.

Note 4: When C is not specified or equals to 0, it reaches the end point directly and no drilling will be performed.

3.24.4 Cautions for Canned Cycle

(1) The spindle should be rotated (The M code should be correctly specified, or, the alarm will be generated,
the G74 by M04, G84 by M03) by using the miscellaneous function (M code) before the canned cycle is executed.

(2) Specifying any command of the X, Y, Z and R data, the hole machining can be performed in the canned
cycle of G73~G89. If neither data is contained in the block, the hole machining is not performed (G110, G111, G112,
G113, G114, G115, G134, G135, G136, G137, G138 and G139 are still needed to specify the corresponding address I,
J and K, or the alarm occurs). But the hole machining is not performed when the G04 X is specified in the
circumstance of X, because the X indicates for time when the G04 is specified.

G00 X ; (GO0 rapid positioning)

G81X Y Z R F L; (Hole machining performs)

; (Without hole machining)

F_; (F value is refreshed without the hole machining)
M ; (Performing the miscellaneous function only)

(3) When the canned cycle (G74 or G84) is employed in spindle rotation consolation, if the hole position (X, Y)
or distance from initial point level to the point R plane is short, and it is necessary to machine serially, or sometimes
the spindle can not reach the specified speed before the hole machining operation, for delaying the time, the dwell
block by G04 is inserted into each hole machining, which is shown as follows:

Insert the dwell; wait for the spindle
speed reaches to the normal value

§

G86X Y Z R_F_:

G04 P ; (For dwell time P, without hole machining)
X Y ; (The next hole is machined)
G04P (For dwell time P, without hole machining)
X Y ; (The next hole is machined)
GO4 P_; (For dwell time P, without hole machining)

Sometimes, this issue will not be considered according to different machine tool, refer to the manual supplied by
the machine tool builder.

(4) As stated above, the canned cycle can also be cancelled only when GO0~GO03 codes are read. So, there are
two cases (# expresses for 0~3, oo for canned cycle code) will be shown when they share the same block with
the canned cycle G code.

G# Goo X- Y- Z- R- Q- P- F- K- (For canned cycle)

Goo G# X- Y- Z- R- Q- P- F- K-; The X, Y and Z axes are moved by G#, the R, P, Q and K are disabled, the F is
stored. The principle, which the last G code is effective when G codes of same group share the same block, is met by
cases above.

(5) When the canned cycle and miscellaneous function are specified at the same block, The M and MF codes
100



CHAPTER 3 G COMMAND

are delivered at the beginning of positioning (see the operation 1). The next hole machining can be performed till
the ending signal (FIN) occurs.

(6) When the canned cycle is applied, if the tool compensation C is current state, the tool compensation
information C is then temporarily cancelled and saved; the tool compensation C status is restored when the canned
cycle is cancelled.

(7) If the tool length offset commands (G43, G44 and G49) are specified in a canned cycle block. Then, the
offset is performed when the point R plane is positioned (operation 2). The tool length offset commands are
disabled after the canned cycle is entered till it is cancelled.

(8) The cautions for the operation of canned cycle:

a. Single block

When the canned cycle operation is performed by using the single block mode, normally, it is separately stopped
at the terminal of the movements 1, 2, 3, 4, 5 and 6 in the Fig. 13.1 (A). And the single block is somewhat different
according to corresponding canned cycle action at the bottom of a hole. For example, the single block is stopped
when the dwell is applied. The operation at the bottom of the hole for fine-milling and rough-milling are divided into
multiple single stop. So, it is necessary to startup for several times to machine a hole in a single block.

b. Feed hold

The feed hold is disabled between the movement 3 ~ 5 in commands G74 and G84, but the indicator of feed
hold will light up. But the control stops till the operation 6. If the feed hold is performed again in operation 6, then it
is stopped immediately.

c. Override

The feedrate override is considered for 100 percent in the operation G74 and G84, the override change is

disabled.

(9) When the bit 1 of parameter 3 (D_R) is set to 1, the D value in tool compensation page indicates diameter

value.

3.24.5 Examples for Modal Data Specified in Canned Cycle

No. Data Specification Explanation

NO0010 GO0 X M3 ; GO0 positioning at the rapid traverse, and rotating the spindle;

Because it is the beginning for the canned cycle, so the value needs to be

N0020 G81X Y Z R F ; .
- - - -~ specified for Z, R and F.

The corresponding hole machining data is same to the previous hole, only
the position Y is different, so G81Z R F can be omitted. As for the hole

N0030 Y : ce L .
- position is shifted for Y, hole machining is performed further by using the
G81;
The hole position needs to be moved along the X axis as for the pervious
N0040 G82X P ; one. The Z, R and F of previous hole and the P specified by this hole are

taken as hole machining data by the G82;

The hole machining is not executed, all of the hole machining data are
N0050 G80X Y MS5 ; b .
- - cancelled (except for the F); The GO positioning is performed with XY;

The Z and R are needed to be specified newly because all of the data in
previous block are cancelled, the above value specified is applied when
N0060 G85X Z R P ; . . . .
- - T = the F is omitted. Although the P value is commanded, but it is not needed

for this hole machining, so the P value is saved.

The Z is different compared with the previous hole, and the hole position
N0070 X Z;

just moves along the X axis;

The Z and R, P values separately specified by N0O070 and N0060, the F

N0080 G89X Y _ D ; . . . .
- T - value specified in N0020 are taken as hole machining data, which are
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used for G89 hole machining.

NO0090 Gl121_J F D ; The fine-milling hole machined by G89 is performed by G112.
NO0100 GOX Y Z; positioning for a rectangle machining
- G134 Start machining the rectangle;
NO110
ZRIJKUD ;
NO120 YIJKUD; Begins machining the second rectangle;
NO0130 XY IJKUD; Begins machining the 3rd rectangle;

GI38X Y R Z 1 The fine-milling inside the machined rectangle groove is to be performed,

NO140 J KUDF; the corresponding data are needed,

o
-
o
Q
)
3
3.
>
Q

Cancel the hole machining mode and data (except for F); the GO1 cutting
feed is performed by XY.

Note: Address I, J, K and U of canned cycle G110, G111, G112, G113, G114, G115, G134, G135, G136, G137, G138 and G139 are
not saved as canned cycle modal data, so the I, J and K values need to be specified in each block, or the alarm will be

NO0150 GOIX Y ,

generated.

3.24.6 Examples for Canned Cycle and Tool Length Compensation

Reference point
q

Ifl l_/"_"\\
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i " ey
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The hole number from 1 to 6... drilling @10
The hole number from 7 to 10... drilling ®20
The hole number from 11 to 13... boring ®95 hole (depth is SOmm)
T1l1 T15 T3l

— am—

5 Beturn position

: 1

250 200 180 Eﬂ
L ¥

-

. Y L L L L L= Start and end points position
50
50 I
30 I ' | ! |
20 . afl_f . \

The values of offset numbers H11, H15 and H 31 are separately set to 200.0, 190.0 and 150.0, the program is as
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following;:
NO001 G92 X0YO0 Z0 ; The coordinate system is set at the reference point
N002 G90 G00 Z250.0 ;
NO003 G43 Z0 H11 ; Plane tool length compensation is performed at the initial plane.
NO004 S30 M3 ; The spindle starts.

NO005 G99 G81 X400.0 Y-350.0 ;

#1 hole is machined after positioning.
Z-153.0 R-97.0 F120.0 ;

NO006 Y-550.0 ; #2 hole is machined after positioning, point R plane returned.
NO007 G98 Y-750.0 ; #3 hole is machined after positioning, initial plane returned.
NO008 G99 X1200.0 ; #4 hole is machined after positioning, point R plane returned.
NO009 Y-550.0 ; #5 hole is machined after positioning, point R plane returned.
NO10 G98 Y-350.0 ; #6 hole is machined after positioning, initial plane returned
NOI1 GO0 X0YO0MS ; Reference point return, the spindle stops.

NO012 G49 72250.0 ; Tool length compensation cancellation

NO13 G43 Z0 H15 ; Initial plane, tool length compensation.

NO14 S20 M3 ; Spindle starts

NO15 G99 G82 X550.0 Y-450.0 ;

#7 hole is machined after positioning, point R plane returned.
Z-130.0 R-97.0 P30 F70 ;

NO16 G98 Y-650.0 ; #8 hole is machined after positioning, initial plane returned.
NO017 G99 X1050.0 ; #9 hole is machined after positioning, point R plane returned.
NO18 G98 Y-450.0 ; #10 hole is machined after positioning, initial plane returned.
NO019 GO0 X0 YO M5 ; Reference point return, the spindle stops.

N020 G49 7250.0 ; Tool length compensation cancellation.

NO021 G43 Z0 H31 ; Tool length compensation at initial plane.

N022 S10 M3 ; Spindle starts.

N023 G85 G99 X800.0 Y-350.0 ;

#11 hole is machined after positioning, point R plane returned.
Z-153.0 R47.0 F50 ;

N024 G91 Y-200.0 ; #12 and #13 are machined after positioning, point R plane
Y-200.0 ; returned.

N025 GO0 G90 X0 YO M5 ; Reference point return, the spindle stops.

N026 G49 70 ; Tool length compensation cancellation

N027 M30 ; Program stops.

3.25 Absolute and Incremental Commands G90 and G91

Format:
G90; Absolute command
G91; Incremental command
Function:

There are two kinds of modes for commanding axis offset, one is absolute command the other is incremental
command. The absolute command is programmed by coordinate value of the terminal position by the axis movement.

The incremental command is directly programmed by the movement value of the axis. They are separately specified
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by G90 and G91 commands.
Example:
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The above movement is programmed by absolute and incremental commands, which is as follows:
G90 X40.0Y70.0; or G91 X—60.0 Y40.0;

3.26 Workpiece Coordinate System Setting G92

Function: The workpiece coordinate system is set by setting the absolute coordinate in current position in the
system (It is also called floating coordinate system). After the workpiece coordinate is set, the
coordinate value is input in absolute programming in this coordinate system till the new workpiece
coordinate system is set by G92.

Command explanation: G92, which is a non-modal G-command,

X: The new X axis absolute coordinate of current position;
Y: Thenew Y axis absolute coordinate of current position;

Z: The new Z axis absolute coordinate of current position;
Note: In G92 command, current coordinate value will be not changed if the X, Y and Z are not input, the program zero is set by
the current coordinate value. When the X, Y or Z is not input, the coordinate axis not input keeps on the original set value.

3.27 Feed per min. G94, Feed per rev. G95

Format: G94 Fxxxx; (FO001~ F8000, the leading zero can be omitted, the feedrate per min. is offered,

mm/min.)

Function: The cutting feedrate is offered in mm/min unit when the G94 is modal G command. The G94 can

be omitted if the current mode is G94.

Format: G95 Fxxxx; (F0.0001~F500, The leading zero can be omitted)

Command Function: The cutting feedrate is offered in mm/rev unit when the G95 is modal G command. The
G95 can be omitted if the current mode is G95. The product of F command value (mm/r) and
current spindle speed(r/min) is regarded as the command cutting feedrate to control the actual
feedrate when the G95 Fxxxx is performed by system. The actual cutting feedrate varies with the
spindle speed. The spindle cutting feed value per rev is specified by G95 Fxxxx, it can form even
cutting grain on the surface of the workpiece. The machine should be installed spindle encoder
when the G95 mode is used.

G94 and G95 are modal G commands in same group, one of them is effective in one time. G94 is initial modal G

command, it is defaulted effective when the power is turned on.
The conversion formula for feed value per rev and per min is as following:
Fn=TFxS
Fun:  Feed value per min (mm/min);
F.: Feed value per rev per rev (mm/r);
S:  Spindle speed (r/min).
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The feedrate value is set by system data parameter No.030 when the power is turned on for the system; an F
value is invariable after the F command is performed. The feedrate is 0 after the FO is executed. The F value is
invariable when the system is reset or emergency stop. The feed override is memorized when the power is turned
off.

Related parameters:

Data parameter N0.027: upper speed of each axis’ cutting feed (X,Y, Z);

Data parameter N0.029: acceleration/deceleration time constant of cutting feed;

Data parameter N0.030: initial speed of cutting feed’s acceleration/deceleration;

Data parameter N0.041: initial speed in MPG/Step feed mode;

Data parameter N0.042: acceleration/deceleration time constant in MPG/Step/Manual feed mode;

Note: The cutting feedrate becomes uneven when the spindle speed is less than 1 rev/min in G95 mode; the actual feedrate has
following error when the spindle speed fluctuates. In order to guarantee the machining quality, it is recommended that the
spindle speed can not be lower than spindle servo or the lowest speed of effective torque introduced by inverter during

machining.

3.28 G98, G99
Format:
G98;
G99;

Function:
G98; Tool returns to the initial plane when the hole machining is returning.
G99; Tool returns to the point R plane when the hole machining is returning.

Explanation:
Modal G command

G98 (return to initial level ) | G99 (return to point R level)

] Iny level ] Initial level
YR RS
|

: ! : Point R

|
|
|
|
@)

Refer to the explanation for canned cycle command.

3.29 Chamfering Function

C chamfering function is to insert a linearity or an arc between two contours to ensure the tool smoothly transits

from a contour to another. A block for chamfering transition can insert the following blocks:
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Blocks for linear interpolation and linear interpolation
Blocks for linear interpolation and circular interpolation

Blocks for circular interpolation and linear interpolation

Blocks for circular interpolation and circular interpolation

Inserted chamfering
programs
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Yirtual inflection

Note: virtual inflection is defined to a subsistent inflection when the chamfering function is not executed.

3.29.1 Linear Chamfering
Data following the command L is distance from virtual inflection to starting point or end point of chamfering; the
distance in an arc is a chord length corresponded to an arc segment.

Command format : G_ TP L ; ( : GO01~GO03; IP: axis movement command)

Go IP_;
—_—
Fig 20.1 linear chamfering Fiz 20.2 linear chamfering
of linear to linear of linear to arc
L
L
Fig.20.3  linear chamfering of arc ta linear Fig.20.4 ¢ linear chamfering of arc to arc
3.29.2 Arc Chamfering

Data following the command U is a radius of chamfering arc.

Command format: Go IP_ U _; (o: GO01~GO03; IP: axis movement command )
GD IP_;

Fig.20.5 @ arc chamfeting of linear ta linear Fig.20.6 : arc chamfering of linear to arc
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Fin.20.7 ¢ arc chamferng of arc to linear Fig.20.8 tarc chamfering of arc to arc
3.29.3 Limit

Plane selection

Linear chamfering and arc chamfering are executed in the specified planes (G17, G18, G19), and the planes

cannot be switched between their chamfering blocks.

Next block

A block with a specified chamfering can follow an interpolation block (GO1, G02, G03), and can also follow
some non-movement commands (including G04, G90, G91, G94, G95, G98, G99, FMST and non-movement
commands which block numbers are N, it can command up to 10 blocks, among which M commands do not include
MO02, M30, M98, M99, M9000~M9999). P/S alarm occurs when the next block includes other commands except for
the above commands.
Excessive motion range

P/S alarm occurs when the inserted chamfering length or arc radius is too big, or exceeds the specified length in a
program.
Polar coordinate command

Chamfering function cannot be specified when the system is in polar coordinate command mode.
Others: the blocks following coordinate change G92, G54~G59 or reference point return G28~G30 cannot execute

the chamfering.

Note: When a chamfering is specified, an alarm occurs when L and U are specified in the same block.

3.30 Rigid Tapping

The right-handed tapping cycle (G84) and left-handed tapping cycle (G74) may be performed in standard mode
or rigid tapping mode. In standard mode, the spindle is rotated and stopped along with a movement along the tapping
axis using miscellaneous functions M03 (rotating the spindle clockwise), M04 (rotating the spindle counterclockwise),
and MO5 (stopping the spindle) to perform tapping.

In rigid mode, tapping is performed by controlling the spindle motor as if it were a servo motor and by
interpolating between the tapping axis and spindle. When tapping is performed in rigid mode, the spindle rotates one
turn every time a certain feed (thread lead) which takes place along the tapping axis. This operation does not vary

even during acceleration or deceleration.

3.30.1 Rigid Tapping

Code format:

Left-handed rigid tapping: G74X_Y_Z R P _F (D L C_
Right-handed rigid tapping: G84 X _ Y Z R P F (I) _ L C_

Code function: In rigid mode, tapping is performed by controlling the spindle motor as if it were a servo motor and
by interpolating between the tapping axis and spindle. When tapping is performed in rigid mode,
the spindle rotates one turn every time a certain feed (thread lead) which takes place along the
tapping axis. This operation does not vary even during acceleration or deceleration.
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Cycle process: (1) Position to the XY plane at the rapid traverse rate;
(2) Reduce to the point R plane rapidly, then to the position where the C is specified at the rapid
traverse rate;
(3) Tapping is performed to the bottom of the hole, then the spindle stops;
(4) Dwell time P is performed if the P is specified,
(5) Spindle rotates reversely returns to the point R plane, the spindle then stops; dwell time P is
performed if the P is specified;
(6) Return to the origin plane if the command is G98;

Code path: (G74 shows a sample)

G74 (G98) G74 (G99)
I Spindle stop Spindle stop
= — —>»0 Initial level &= — —»0
Operation 1 | Operation 1 |
Operation 2 | | Operation 6 Operation 2 |
I | | Point R
Spindle ccw | Spindle stop Spindle ccw # Spindle stop
~ O —» O«—
Point R # A P Point R A P
Operation 3 ‘ Operation 5 Operation 3 Operation 5
Spindle stop indl Spindle stop Spindle cw
Spindle cw 5 A '
P Ooperation 4 Pointz Operation 4 PointZ

Explanations:

When the tapping operation 3 is being performed, the feedrate override can not be adjusted; when the operation
5 is performing, the speed override value is set by the data parameterNo.5211, when the data parameter No.5211 is
set to 0, the override value is fixed as 100%

When the tapping operation 3 is being performed, the linear acceleration or deceleration constant value is set by
the data parameter No.5261; when the tapping operation 5 is performed, the linear acceleration constant value is set
by data parameter No.5271, if the data parameter No.5271 is se to 0, the linear acceleration/deceleration time constant

in operation 5 is set by the data parameter No.5261.

3.30.2 Peck Rigid Tapping
Code format:

(High-speed/standard) peck left-handed rigid tapping: G74X_ Y Z R P F (I) L Q C_

(High-speed/standard) peck right-handed rigid tapping: G84 X Y Z R P F (ID L Q C_

Code function: When the peck tapping is performed in rigid tapping, due to chips sticking to the tool or increased
cutting resistance, in such cases, the preferable tapping can be performed by the peck rigid tapping.
High-speed peck rigid tapping:

When the RTPCP of state parameter No.588 is set to 1, the high-speed peck rigid tapping cycle is selected.

After positioning along the X- and Y-axes, rapid traverse is performed to point R, then position to the place
where specifies by C. From point R, cutting is performed with depth Q (depth of cut for each cutting feed), then the
tool is retracted by distance d, the retraction speed can be overridden. When point Z has been reached, the spindle is
stopped, and then rotated in the reverse direction for retraction. The tool retracts to the point R, the spindle stops. If it

is G98 state, rapidly move to the initial position, the Figure is shown below:
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G74. G84 (G98) G74. G84 (G99)
4 d=back distance T ] d=back distance -
U
=
Initial level L; Initial level 8
- F e S >
Spindle : : Spindle | 3
. . . . |
orientation ¥ Point R | orientation ¥ PointR 3
A A A 7 A :-)
Ql ) * Id Q )|* Id Q
\ 2 \ 2B
T @ 2
Q L el T
v v i N v i
Q (3 Q (3)
A\ 4 \4
\\A \\A
Point Z Point Z

Standard peck rigid tapping:

When the RTPCP of state parameter No.588 is set to 1, the standard peck rigid tapping cycle is selected.

After positioning along the X- and Y-axes, rapid traverse is performed to point R, then position to the place
where specifies by C. From point R, cutting is performed with depth Q (depth of cut for each cutting feed), then the
tool is retracted by distance d, the retraction speed can be overridden. The position is performed from point R to a
distance d from the end of the last cutting, which is where cutting is restarted, and the cutting feed is performed.
When point Z has been reached, the spindle is stopped, then rotated in the reverse direction for retraction. The tool
retracts to the point R, the spindle stops. If it is G98 state, rapidly move to the initial position, the Figure is shown

below:
G74. G84 (G98) G74. G84 (G99)
¥ d=cutting start distance 4 . .
d=cutting start distance
Initial level Initial level
- B e
Spindle | Spindle | boint R
orientation ! Point R | orientation | oimn
X
D G I R T
Q I P Q [ R B
. - [3dr | l Tﬂ: ! |
A O | ] A
I A 4 I A
© Y T |1d | ° ) S :
Q | Q
, x | x|
& &
\ \ J)
s & %
Point Z Point Z
Explanations:

When tapping feed is performing, the speed override can not be adjusted; when the retraction is performed, the
speed override value is set by data parameter No.5211, when the data parameter No.5211 is set to 0, the override
value is fixed as 100%.

The linear acceleration or deceleration constant value in tapping feed is set by data parameter No.5261, the
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e ————————————————————————
linear acceleration or deceleration constant in retraction is set by data parameter No.5271, if the No.5271 is set to 0,
the acceleration or deceleration constant in retraction is then set by data parameter No.5261. and the retraction

distance d is set by data parameter No.5213.

3.30.3 Address Explanation

9 Specified )
o Address Command address explanation
Q content
g_) ..
Hole position
g dat P XY Specify the hole position by the absolute value or incremental
ata
8 R From the initial plane to the point distance
Z Depth of a hole, the distance from point R to the bottom of the hole
P Specify the dwell time at the bottom of the hole or at point R when a return is
made. The dwell does not perform when it is not input or the value is 0.
Q Tool infeed value of peck tapping
It indicates that the consecutive machining cycle of L holes are performed on
Aparture . i .
machining L this line segment from start (the start position of block) to XY coordinate
data position. The continued drilling may not perform if it is not input or the value is
0.
P Metric thread leading, the solution range: 0.001~500mm. The alarm 201 may
alarm if it is not input.
I The number of the thread head per/inch, the solution range is 0.06~25400
gear/inch
C Start angle

3.30.4 Technic Specification

®  Acceleration/deceleration
Rigid tapping adopts the acceleration or deceleration before a straight line to control.

® Override
The override regulation is invalid for rigid tapping infeed, but the override value can be adjusted or not which is
determined by data parameter.

® Dryrun
G84/G74 can be used a dry run, the dry run equals to the feedrate along Z axis. The override adjustment is
invalid in dry run.

®  Machine lock
G84/G74 can be used a machine lock, the tapping axis and spindle axis are not moved when the machine lock is
enabled.

® Resetting
The resetting can be reset the tapping when the rigid tapping is performed, but the G74/G84 can be not be reset.

® Dwell
The dwell is disabled.
® Working

G84/G74 is only valid in Auto or MDI mode.
® Manual feed
The rigid tapping can not used for manual feed.
® Tool length compensation
If the tool length compensation (G43, G44 or G49) is specified in canned cycle, the offset value is added till
position to the point R.
®  Cutter compensation
Cutter compensation is ignored in canned cycle.
110



CHAPTER 3 G COMMAND

®  Axis switching
The Z axis tapping can only be performed in rigid mode.

® Scode

If the command speed is more than the maximum speed, the alarm may occur.
® M29

Specify an axis movement code between M29 and G84/G74 causes alarm.
® P/Q

If they are specified in non-drilling block (If they are specified in a block that does not perform drilling), they
are not stored as modal data. When QO is specified, the peck rigid tapping cycle is not performed.

Specify them in tapping block, they are stored as modal data, when the tapping command is retracted, either Q
modal (did it).
® (Cancellation

Do not specify a group 01 G code and G84/G74 in the same block.
® A Cs contour control is used with rigid tapping at the same time.

CS axis selects a speed mode or position mode which is determined by CON (G27.7), but, the system is rigid
tapping mode, regardless of the value of CON. After the rigid tapping is cancelled, the rotation axis is either CS axis
or common one which is determined by state parameter. The C axis can not be moved in manual mode when the rigid

tapping is not cancelled.

3.30.5 Specify a Rigid Tapping Mode
®  Specify M29 before G74/G84
G84 shows a sample for the following time-sequence

Mo AT}
\
RATP(F76.3) \ Operation 1 Operation 3
G84 executed f 1 _ /x_—!
Output S command of \ ] Shielding 2 |

|

RGTA(G61.0)

FIN(G4.3)
\

The spindle rotation operation

The spindle CCW signal SFR *7

® Specify M29 and G74/G84 at the same block
G84 shows a sample for the following time-sequence

/[ i

® The explanation of time sequence
The spindle rotation operation means that the rotation axis is shifted to the position control mode (namely, the
servo spindle is needed to send a switch signal in position mode), and check the position mode arrival signal of servo
spindle.
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3.30.6 The Cancellation of Rigid Tapping Mode

® The rigid tapping mode is canceled by G80

®  Specify other canned cycles by G codes

® The other G codes of group 1.

® CNC resetting

The signal descending of F76.3 along the signal with canceling the rigid tapping of PLC, if the state RTCRG of
parameter No.588 is equal to 1, the system is then performed the next block without waiting for the rigid tapping
mode signal which G61.0 is set to 0;

When the state parameter No.588 (CRG) =0, the time sequence is as follows:

G0 or G code of one group
RATP{F76.3)
o/

Qutput 5 command

RGTA{GE1.0) \"\ —

ji

The spindle rotaticn signal Y/

The spindle rotation operation —|

When the state parameter No.588 (CRG) =1, the time sequence is as follows:

GE0 or G code of one group ||
RATP(F76.3) :Pq\ jk
Qutput S command 4 \ /
RGTA(G61.0) A | /
The spindle rotation oparation B— \ /
The spindle retation signal L)

3.30.7 F and G Signals
RGTAP (G61.0): Rigid tapping signal

When the M 29 is commanded, PMC enters the rigid tapping mode, and the signal is then set to 1 to inform the
CNC

1: PMC enters the rigid tapping mode

0: PMC does not enter the rigid tapping mode

If this signal does not set to 1, after the M29 has been commanded, the alarm may occur in the block of
G74/G84.

RGSPM, RGSPP (F65.1, 0) spindle turning signal

When the rigid tapping is performed, the signal is informed to the PMC whether the current spindle is CCW
(positive) or CW (negative).

RGSPM: 1 spindle CW (negative) RGSPP: 1 spindle CCW (positive)

In rigid tapping, these signals are output when the spindle is rotated. In the mode of rigid tapping, when the
spindle is positioned at the hole or stopped at the bottom of the hole or R position, these signals are not output.

In the mode of rigid tapping, when the spindle is positioned at the inter-locked stop, machine lock or Z axis
ignorance states, the spindle does not regard as a stop state, in this case, these signals are output. These signals are
only enabled in rigid tapping, and they are all set to 0 in the normal spindle control mode.

RTAP (F76.3): Rigid tapping process signal

This signal informs PMC which has been in the mode of rigid tapping or not. The CNC is in the mode of rigid
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tapping currently when the signal is set to 1.
This signal can be locked M29, PLC has been commanded the rigid tapping mode, the PMC is then treated with
the corresponding logic, and this signal can be replaced the lock of M29, even so, the FIN signal of M29 is not

ignored still.

3.30.8 Alarm Message
Alarm
No.

218  |Fail to specify the tool pitch F value in G74 or G84 Fail to specify F value
230 |The spindle feed can not be performed due to the S|S value is 0, or S code does not specify.

Display Content Explanation
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value is 0.

231 |S value exceeds the maximum spindle speed allowed|S value exceeds the setting value of data

with rigid tapping parameter 086
232 |Other axis movement codes are specified between M29|Specify a axis movement between M29 and
and G74/G84. G74/G84
233 |G61.0 signal is abnormal in rigid tapping mode Rigid tapping signal G61.0 is not 1 during
performing in G74/G84.
234 |Specify M29 repeatedly Specify M29 or it is consecutively specified

more than twice in rigid tapping.

3.30.9 Program Example
G84 shows an example for the following program

01000 (Rigid tapping example);
G0 X0YO0 Z0;
M29 S200;
G84 X10Y10 Z-10 R-5 P2000 F2 C20;
X20 C40
G80;
M30;
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CHAPTER 4 CONTROL FUNCTION of ADDITIONAL AXIS

4.1 General

The additional axis is determined by the struction design of the machine, sometimes, an additional axis is
required, for example, the cycle working table, rotation working table. This axis can be designed as both a linear axis
and rotation axis. The basis controllable number of 980MDc is three axes, the maximum axis is 5-axis (Cs axis
included). Namely, two additional axes are added based upon the original one the 4™ and the 5™ axes, in this
case, the relative functions of additional linear axis and rotation axis can be performed.

4.2 Axis Name
The names of three basis axes are always X, Y or Z. The axis name of additional axis can be set to A, B or C

using data parameter No.1020

® Default axis name

When the axis name does not set, the axis name of the 4™ one is an additional axis by default; the axis name of
the 5" one is C.

® Repeated axis name

When the axis name is same between the added 4™ axis and the 5™ axis, P/S alarm may issue.

4.3 Axis Display
When the additional axis is treated as rotation axis, the least incremental of the rotation axis is 0.01° (degree),
so the 3™ digit of the decimal is displayed in unit. If it is set to a linear axis, the display is same as the basis three
axes (X, Y or Z). When the 4™ axis is set to a linear axis, the 5" is set to a rotation axis, the axis is displayed at

the interface of “related coordinate” and “coordinate & program”.

EDIT SA00R TAA Hea

RELATIVE POS 00216 NBGOAO | HODAL [NFORMATION
G17 698 G15 GBY 621
G40 649 G4 GI8 650
600 650.1

0.000 -~ &
0.000 - " .
@. @@@

mm
Jo.F | 1260 |

FED OVRI| 150% |
B. @B@ ™ || RAP OVRI| 100% |
SPI OVRI| 100% |

0.0 « o

CUT TIME|  ©9:00:00]
5 10:13:22

O>X>N<X

| ABSOLUTE | POS & PRG || RELATIVE‘ INTEGRATED| | |
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EDIT | SHARA TAR HEA
POSITION 00216 NOBBGO | MODAL [NFORMATION
— [RELATIVE] [ABSOLUTE] [MACHINE] G617 G908 G15 GBY G21
X 0.000 X 0.000 X 0.000 G40 G49 G94 G98 GbHO
uv) (00 G50.1
3 y 0.000 Y 0.600 Y 0.000 oy
Q Z 0.000 I 0.000 I 0.000 H30 50000
—
N A 0.000 A 0.000 A 0.000 :
3 F B nn/min
3 c 0.000 c 0.600 c 0.000 T
5 PROGRAM WAIN [NFORMATION
- ]
(@] 1 008100 JOG.F | 1260 ‘
2 |NOB1® G40 GI7 G49 GO GIO;
3 [NOD40 G54 CAO CIO X-26.92 Y22.364 S3000 WO3: FED OVRI| 150%
4 |Neos@ z22.5 - RAP OVRI| 100% |
8 |NOB78 GO1 Z-25.5 F1500. WOS: | |
7 |noose x-22.364 Y26.92: PART CNT 0
8 |NOP9B GBZ X-21.395 Y27.696 138.699 J-47.379: CUT TIME|  ©9:00:00]

= 10:09:39

ABSOLUTE | POS & PRG RELATIYE | INTEGRATED| | |

4.4 Axis Startup

The Bit 1 (ROSx) and Bit0 (ROTx) of data parameter No.187 are separately set to use whether the 4™ axis and
the 5™ axis are either the linear axis or rotation axis. The parameter settings are shown below:

ROSx ROTx Content

Linear axis

1. It can be switched between metric and inch;
2. All of the coordinate values are linear axis;

3. The stored pitch error compensation is linear axis.

Rotation axis (Type A)

1. It can not be switched between metric and inch;

2. The machine coordinates are cycled based on the setting value of data
parameter No.1260. Whether the absolute coordinate and relative
coordinate are cycled based upon the data parameter No.188;

3. The stored pitch error compensation is rotation axis;

4. The movement amount is less than one turn when the reference
position (G28, G30) is returned.

1 0 Ineffective setting (forbidden)

Rotation axis (Type B)

1. It can not be switched between metric and inch;

2. The machine coordinate is linear axis; whether the absolute coordinate
and relative coordinate are cycled based on the data parameter
No.188

3. The stored pitch error compensation is linear axis.

Note: The start of the function of the Cs axis, the Bit 5 digits (RCSx) of the state parameter No.187 can be set whether the
function of Cs axis is enabled when the rotation axis is enabled (ROTx=1).

4.5 Linear Axis of The Additional Axis

When the additional axes (the 4™ and the 5™ axes) are set to linear axes, its functions are same as the basis three
axes.
® Realizable operation
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1. Rapid traverse (Positioning): G90/91 GO0 X Y Z A ;
2. Cutting feed: G90/91 GO1 X Y Z A F;

3. Skip function: G90/91 G31 X Y Z A F;

4. Reference position return: G28/29/30 X Y Z A F
5. G92 coordinate setting: G92 X Y Z A ;

6. Manual/Step/MPG feed, Manual machine zero return.
Note: When there is no special explanation in the subsequent narration, the axis names of additional linear axes are expressed
with “A”.
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® Explanations

1. When the additional linear axis rapidly moves or performs, it can be simultaneously specified with any
axes of X, Y and Z. Each axis may rapidly move at its customized speed.

2. When the additional linear axis is performed the cutting feed (GO01) or used a skip function (G31), it can
be simultaneously specified with any axes of X, Y and Z. in this case, the linear axis does not has an individual
feedrate F but depend on each axis specified at a same time, which it is started or ended together with the
specified each axis; namely, the additional axis is shared with the basis three-axis linkage.

3. The additional linear axis can not performed a circular arc cutting (G02/03), otherwise, the P/S alarm

may occur.
4. The pitch error of additional linear axis and the compensation function of inverse interval are same as the

basis three-axis.

4.6 Rotation Axis of The Additional Axis

® Input unit

Pulse equivalent of 980MDc’s rotary axis is set by No.187, maximum output pulse frequency is 2M.

When the selection is output based on the direction of pulse adding, it can be inputted a maximum speed

n=60*f/36000=833.33 (r./min.)

® Rotation axis speed

The feedrate of rotation axis is regarded the degree/min. as a unit. When the linear axis X, Y and Z is performed
a linear interpolation with the rotation axis, the speed specified with F (mm/min) is the compound feedrate both X, Y
and Z and the rotation axis.

Feedrate calculation: Calculate the required time when the feedrate is performed to the end; then, the feedrate
unit of rotation axis is changed into deg/min..

For example: G91 GO1 X20.0 C40.0 F300.0;

The unit of C axis is switched into 40mm from the 40.0 degree. The required time to the end is:

20° +40° :
~—————=0.14907 (min)
300
The speed of C axis is:
40 :
=0268.3 (deg/min)
0.14907
Note: When there is no special explanation in the subsequent narration, the axis names of additional rotation axes are expressed

with “C”.

® The cycle function of rotation axis

The coordinate cycle function of the additional rotation axis setting is enabled, which can be avoided the
coordinate value is overflowed from the rotation axis; the coordinate value will be cycled based on the setting
value of data parameter No.1260 (the movement amount of each axis for the rotation axis).

When the coordinate cycle function of the additional rotation axis setting is disabled, the coordinate value
may change based on the linear axis, the programming command is also same to the one of the linear axis;

Two kinds of coordinates change are shown below:
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(1) When the coordinate cycle is disabled:

C-axis positive
_______ I I | I
0000 -180° 0® 120" 3a0° Qaog®

The above-mentioned may occur: 1. The machine coordinate value of rotation axis (Type B)

2. The absolute coordinate value in data parameter No.188 ROAx=0 (absolute
coordinate cycle function is disabled)

3. The relative coordinate value in data parameter No.188 RRLx=0 (relative
coordinate cycle function is disabled)

(2) When the coordinate cycle is enabled:
) \ \ L C-axis positive
n° 3600 o® 360" o° 360°

The above-mentioned may occur: 1. The machine coordinate value of rotation axis (Type A)

2. The absolute coordinate value in data parameter No.188 ROAx=1 (absolute
coordinate cycle function is enabled)
3. The relative coordinate value in data parameter No.188 RRLx=1 (relative

coordinate cycle function is enabled)
Note 1: Refer to the Section of “Installation and connection” of the Parameter Explanation of Chapter Three for the parameter
setting of additional rotation axis.
Note 2: When there is no special explanation in the subsequent narration, the movement amount of each revolution of the
additional rotation axis is expressed with 360°.
® The reverse interval compensation function of rotation axis
The reverse interval compensation never changes regardless of the linear axis or rotation axis; however, the

compensation unit of the rotation axis is 0.01° (deg), and the linear axis is 0.001 (mm);

4.7 The Zero Return D of Rotation Axis

The selection axis has four zero return methods: zero return method A, B, C and D. Wherein, the zero return
methods A, B and C are same as the one of the linear axis. Only the D is a special zero return method for the rotation
axis.

®  Setting of the zero return method D

The method D is only valid to the rotation axis.

Zero return can be performed for this rotation axis using the mode D after the 4™ and the 5™ axes are set to
rotation axes based on the Bit6 of data parameter No.188 is set to 1.

If the 4™ and 5™ axes are disabled or linear axes, then the Bit6 of state parameter No.188 is invalid.

[ 1 3 3 [+ JRRIx] =+ | ** | *** | RRLx | RABx | ROAx |

RRTx = 1: The zero return mode of the 5™ rotation axis is used the mode D;

= 0: The zero return mode of the 5" rotation axis is used the mode A, BandC.
® The time sequence and process of the zero return mode D

PC I_I I_I

Rapid
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The process of zero return
1. Select the machine zero return mode and press the manual positive feed key, the corresponding axis moves
toward the zero point at the rapid traverse rate.
2. When the one-turn signal (PC) of servo axis is carried out, the system is decelerated to the zero return low
speed, in this case, check the trailing edge of PC signal.
3. The system continuously and forward operates in the zero return low speed.
4. When the system meets one-turn signal (PC) of servo axis again, the movement stops, simultaneously, the
corresponding indicator of zero return end on operator panel goes on. The machine zero return operation ends. In
this case, check the rising edge of PC signal.

4.8 The Function of Cs Axis

General
The spindle is treated as the servo feed axis to rotate and position by the position movement command.
Run speed is: degree/min., it can be interpolated together with other feed axes to machine a contour
curve.
Increment system: the least input increment: 0.01deg
The least command increment: 0.01deg
Explanation: NC has two control modes for the spindle.
® Spindle speed control mode. The spindle speed can be controlled by the speed command
(Namely, analog voltage).
® Spindle contour control mode (It is also called CS contour control). The spindle position can be
controlled by the position command (Namely, position pulse).So, NC is required the spindle servo
control unit has two control modes for the control of the spindle motor
® When NC is at the speed control mode for the control of the spindle, the spindle servo control unit
can receive a speed command issued from NC to control the rotation speed of spindle motor.
® When NC is at the contour control mode for the control of the spindle, the spindle servo drive unit

also can receive a position command issued from NC to control the motor operates to a specified

position.
NC system
Spindle speeq  |Spindle  contour
control mode control mode
Speed command Position command
(Analog voltage) (Position pulse)

Speed control mode  [Position control mode

Spindle servo controller

Spindle motar :I

Set Cs contour control axis
In the 980MDc system, only the additional axis (the 4™ or the 5™ axis) can be set to a Cs contour control
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axis. But, two Cs axes can not be set at the same time. Before the Cs axis setting is valid, this axis must be set to

a rotation axis. Otherwise, Cs axis setting is invalid.

o 1 8 7| [ ISIX | ISOX | RCSX | *** ek |k | ROSX | ROTX |
RCSx =1: The CS axis function is enabled;
=0: The CS axis function is disabled.
ROSx, ROTx: Set the type of the axis;

Linear Type A Type B Invalid
axis rotation axis | rotation axis
ROTx 0 1 1 0
ROSx 0 0 1

The switch between spindle speed control and CS contour control
B The NC switching of spindle control mode is performed by the CON signal of PLC.
In the CS contour control mode of NC, the CS contour control axis, as the common servo axis, can
be performed manually or automatically.
® From spindle speed control shifts to the Cs contour control
Set the CON (G027#7) to 1, then the spindle can be set in the Cs contour control mode. If the
switch is performed during the spindle rotation, the spindle is immediately stopped and then shifts.
® From Cs contour control shifts to the spindle speed control
Set the CON (G027#7) to 0, the spindle is then set in the spindle speed control mode. Confirm the
spindle movement command has been ended before shifting, if the shift is performed when the
spindle is being moved, the system will alarm.
The reference position return of Cs contour control axis
B After the spindle is shifted to the Cs contour control mode from the speed control mode, the current
position is not confirmed, the spindle should be returned to the reference position.
The reference position return of Cs contour control axis is as follows:
® Manual reference position return
After the spindle enters the Cs contour control mode, shift to the machine zero return mode. The
zero return of Cs axis is performed opening the feed axis and the direction selection signal +Jn
(G100) or —IJn (G102).
® Automatic
Specify G28 after the spindle enters the Cs contour control mode, and the spindle moves to the
intermediate point and then return to the reference position.
ZPn (F094) becomes 1 after the reference position return is executed.
The operation of Cs contour control axis
(Manual/Automatic)
If the Cs contour control axis has been returned to the reference position, the operation of Cs axis is
same as the common NC axis.
In the spindle speed control, the Cs contour control axis can not be performed. Otherwise, the system
alarms.
So, in the spindle speed control mode, it is not permitted the manual operation of Cs by the PLC
ladder diagram.
The signal shift of spindle contour control
CON (GO027#7)
[Type] Signal input
[Function] This signal is used for shifting between spindle speed control mode and Cs
contour control mode.
When this signal is set to 1, the spindle is shifted to the Cs contour control mode from speed
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control mode.
When this signal is set to 0, the Cs contour control mode comes back to the speed control
mode.
The signal shift end of spindle contour control
FSCSL(F044#1)
[Type] Signal output
[Function] This signal indicates that the controlled axis has been controlled under the Cs

contour.
[Output condition] Spindle speed control mode —> 0
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Cs contour control mode —>1

CNC and spindle servo control unit
The signal shift relationship of the spindle working

CNC system Spindle servo controller
The signal input of
G O HEG Spinde Sem
- ®hvarking

The signal output of

FECSL spindle SERD
oy orking

User shifts and inputs
for the spindle working

Time sequence figure

Input shif by the

user _
The spindle servo work at the

The signal input of eI (11STel r

spindle servo

working < The spindle servo shitts in working mode

The signal outout
of spindle  servo
o rking The spindle sero shifts in working mode k—'

—

CON (GOZ74#7)

FSCSL (FO4441 )

N

NG spindle contral mode switch M spindle control mode switch

Relative parameter
0 6 0 The acceleration/deceleration time constant of CS axis

Resolution range: 10~4000 (Unit: ms)
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CHAPTER 5 MACRO PROGRAM

GSK980MDc provides macro programs which is similar to high level language. Variable assignment, arithmetic
operation, logical judgment and conditional branch can be realized through custom macro program. It is in favor of
the programming for special parts, lessens the complex operation and simplifies the custom program.

Custom macro programs are similar to subprograms. However, macro program allows variable assignment,
arithmetic operation, logical judgment and conditional branch, which makes it easier to program the same machining

process.
Macro program body
]
( | oso11;
- ¥ 1284
GEE6P9011A1015+ A
ra e B
4 ~— .'I
3 ""--.___. . I
{ ™~ r"lll r"ll
|II |'I
) |
I\_\ Iil
™ \
10 and 5 respectively call macro A
program and define wvariables #1 Variables #1 and #4 can be
and #4 e, used to replace the unknown
@~ F~._ movement distance
/ /S
[ |
Il‘-,_r WP 111 A
I'. 'LE' g
\
g

It is easy to machine the screw holes distributed in circles (shown in the figure above).

After a macro program used in circular holes is programmed and edited, it can be performed if the NC system
has circular hole machining function.

By the following command, programming personnel can use circular holes function.

G65 PpRrAaBbKk:;

p: Macro program number of circular holes

r: Radius

a: Start angle of the hole

b: Angle of holes intervals

k: Holes number

In this way, users can improve the NC performance on their own. Macro programs can be either provided by
machine tool builder or defined by users.

5.1 Macro Call

Macro call (G65, G66) differs from subprogram call (M98) as described below:

1. With G65 or G66, an argument (data passed to a macro) can be specified. M98 does not have this capability.

2. When an M98 block contains another NC command (for example, GO1 X100.0 M98 P), the macro program
P_ is called after the command GO1 is executed. On the other hand G65 unconditionally calls a macro P_.

3. When an M98 block contains another NC command (for example,GO1 X100.0 M98 P ), the machine stops in
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the single block mode. On the other hand, G65 does not stop the machine.
4. With G65 or G66, the level of local variables changes. With M98, the level of local variables does not change.
® Non-modal call (G65)
When G65 is specified, the macro program specified at address P is called. Argument (data) can be passed to the
custom macro program.

Format: G65P_ L <argument> ;

Explanation: P number of the program to be called

L repetition count (1 by default, 1 to 9999 can be specified)
<Argument> —— Data passed to the macro. Its value is assigned to the corresponding local variables.
(Progratm) Diata (arpuraent) {Custotn macto) Diata {argmment) assizned to
local waridhles #1 and #2
o001 - 08010 8

GO0 GO 250 Y50,
GO1 G42 23 YHLF 300,

GO2 23 Y-# Rl

=
G365 P01 ASD B20|L3; #3=#1+ #;

M T M9
|

Argument specification: two types of argument specification are available.
Argument specification I: it uses letter other than G, L, O, N and P once each. In repeated specification, the last one
prevails.

Argument specification I

Address | Variable Address | Variable Address | Vanabla
numkber number number

A #1 [ #4 T #20

B #2 J #5 U #21

C #3 K #G W #22

D #7 il #13 W #23

E #B ] #7 X 24

F #4 R #18 Y #25

H #11 3 #19 Z #2106

Note: Addresses that need not to be specified can be omitted. Local variables corresponding to an omitted address are set to null.

Argument specification II: Uses A, B, C and Ii, Ji, Ki (i is 1~10) and automatically decides the argument
specification type according to the letters and the sequence. Uses A, B, C once each and uses I, J, and K up to ten
times.

Argument specification II

Address | Variable Address | Variable Address | Vanahle

nmumber number number
A #1 Ka #12 Jr #23
B #2 ls #13 K7 #24
C #3 Ja #14 Ia #25
I #4 Ky #15 Jg #26
Jq #h 5 #16 Kg #2T
Ky #5 Js #7 lo #28
la ®r Ks #18 Jo #29
Jo #8 la #19 Ko #30
[ o Jg #20 o #31
I #10 Kg #21 Jig #32
Jg #11 Iz #22 Ko #33

Note 1: Subscripts of I, J and K for indicating the order of argument specification are not written in the actual program.

Note 2: Argument I, J, K do not need to be written in orders. They will be identified according to the present sequence. For
example: G65 P9010 A1 B2 C3 114 J1516 J7 K9 K11 K12 J30; The variables are passed as follows:

114—-#4, J15-#S5, 16—#7, JT-#8, K9—#6, Kl11-#9, K12—-#12, J30—#11;

124



CHAPTER 5 MACRO PROGRAM

Format: G65 must be specified before any argument.
Mixture of argument specifications I and II: The CNC internally identifies argument specification I and II. If a
mixture of argument specification I and II is specified, the type of argument specification specified later take

precedence.

Example
Gas P00l AlZ B0 I-33 14 D3,

=yariahle=
#l: 1.2
#2410
#3: Mull
#4: -3.3
#5: Mull
#6: Mull
#7: 4 —
= 5 o=

When both 14 and D5 amuments are commanded for
variakble # 7 in this example, the later, D45 is valid.
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® Modal call (G66)
Once G66 is issued to specify a modal call, a macro is called after a block specifying movement along axes
is executed. This continues until G67 is issued to cancel a modal call.
Note: The format, functions and argument specification of G65 are identical with that of the G65
(non-modal call). (Refer to the introduction of G65 for detailed description).
Modal call nesting: Modal calls can be nested by specifying another G66 code during a modal call.
Explanation: 1. In the specified G66 block, only argument is passed, and macro modal call will not be
executed.
2. Macro modal call can only be executed in the blocks with GO0, GO1, G02, and G03
3. No macro program can be called in a block which contains a code such as miscellaneous
function that does not involve movement along an axis.
4. G65 and G66 should not be specified at the same time.
5. Multiple macro programs cannot be called in G66 block.
6. As with G65, G66 should be specified prior to arguments and P.
® Sample program
»  G65 call (bolt hole circle)
Create a macro program for machining holes on a circle. The radius is I; start angle is A; holes interval
is B, holes number is H; the center of the circle is (X,Y). Commands can be specified in either the absolute

or incremental mode. To drill in the clockwise direction, specify a negative value for B.
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Format: G65 P9100 Xx Yy Zz Rr li Aa Bb Hh;
X: X coordinate of center point (absolute or incremental) (#24)
: Y coordinate of center point (absolute or incremental) (#25)
: Hole depth (#26)

Y

Z

R: Coordinates of an rapid approaching point (#18)
F: Cutting feedrate (#9)

I: Circle radius (#4)

A: Drilling start angle (#1)

B
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: Incremental angle (clockwise when negative value is specified). (#2)
H: Number of holes (#11)
Macro call : 00002

G90 G00 X0Y0 Z100;

G65 P9100 X100 Y50 R30 Z-50 F500 1100 A45 B30 HS;

M30;

Macro program (the called program): 09100

H3=HA003 ... oo Stores G codes of 03 group
IF[#3 EQ90]GOTO 1; ... ovvviiiiennenn. Branches to N1 in the G90 mode
H24=#5001+#24; ... oo Calculates the X coordinate of the center point
H25=H#5002+#25; ... ciiiii Calculates the Y coordinate of the center point
N1 WHILE [#11 GT0] DO 1; ... ......... Until the number of remaining holes reaches 0
#5=H#H24+#4*COS[#1];............ Calculates.the.hole.position.onX.axis
HO=H25HHA*SIN[H#1]; ... oo, Calculates the hole position on X axis
G90 G81 X#5 Y#6 Z#26 R#18 F#9; ...Drilling after moving to the target position
HI=H1IHH2; o Updates the angles
HIT=H11-1; oo e, Decrements the number of holes
END 1;
GH#3 G8O; o.v v Returns the G codes to the original state.
M99;

Argument meanings: #3 store G codes of 03 group
#5 X coordinate of the next hole to drill
#6 'Y coordinate of the next hole to drill
» G66 modal call
Shown as follows: machine 3 holes (h1,h2,h3)

Current tool

S0.Yos5
- SN position
X0.¥23.5 E
—_—
i
h1 —_—
——
X100.Y20

Call format: G66 P9201 AaBb Cc;  (the argument in this example is assumed)
Macro program: 00001

G90 G17 GO0 X0 YO Z0;

G00 X150 Y20; position
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G66 P9201 A-10 B-40 C2000; ----- pass the argument, be ready for machining

G00 X100 Y20; position to hl, call macro program (hole machining)
G00 X50 Y65; position to hl, call macro program (hole machining)
MO09; non-movement code, does not call macro program

G00 X0 Y23.5; --------- position to hl, call macro program (hole machining)

G67; cancel macro program modal call

G00 X150 Y20; positioning return

M30;

Called macro program: 09201 (machining process)
G81 G98 R#1 Z#2 F#3;
M99;

5.2 Variables

An ordinary machining program specifies a G code and the travel distance directly with a numeric value, for
example, GO1 and X100.0. With a custom macro program, numerical value can be specified directly or using
variables, for example, G#101 X#102. When variables are used, the variable value can be changed by programs or
using operation on the MDI panel.

® Representation and using methods of variables

Differ from argument (data), variables are considered as the carrier of data, for example, #1, #101 ...are
variables; A100, B200 ...are arguments. Data of arguments A100, B200 should be transferred to variable #1 and #2.
When using or programming macro programs, numerical value can be specified directly (such as GO1, X100) or
using variables (such as G#01, X#07). When variables are used, the variable value can be changed by programs or

using operation on the panel.
The address value of a macro body can be specified by variables. The variable value can be set by the main

program or be assigned the calculated value when executing the macro body. Multiple variables can be identified by
numbers.
(1) Variable representation
A number sign # followed by a variable number is shown as follows:
#i(1=1,2,3,4...... ). For example: #5, #109, #1005
(2). Omission of decimal point
When a variable value is defined in a program, the decimal point can be omitted. For example: when
defining #1=123, the actual value of variable #1 is 123.000.
(3). Referencing variables
To reference the value of a variable in a program, specify a word address followed by the variable number.
A program with an expression <address>#i or <address>-#i indicates that the variable value or negative value is
used as address value.
For example: Z-#110...when #110 = 250, it is equals to Z-250.
G#130...when #130 = 3, it is equals to G3
(4). Replace variable numbers with variables
When replace variable numbers with variables, #9100 rather than ##100 is used, the 9 followed # means the
replacement. For example: when #100 = 105, #105 = 500,
X#9100 and X500 are equal. i.e. X#9100 — X##100, X#105 — X500
X-#9100 and X-500 are equal.
Note: Program number o, sequence number N and optional block skip number ‘/’ cannot be followed with
variables. For example: O#1, /#2, N#3 .
® Variable display
I. On macro variable page, “Null” indicates the variable is null, i,e, undefined. The mark *##***dk*
indicates the variable value overflows of the range (but the internal stored data may not overflow).
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2. The value of public variables (#100~#199, #500~#999) can be displayed on macro variable page, or be
assigned directly by inputting data on the page.

GSK980MDc Milling CNC System

3.

A - LOCAL VAR| SYS VAR |

EDIT | | 50@Ae@A TAA HAA
o | NO. | DATA | NO. | DATA NO. | DATA
= w0 [ iz 124
8 101 113 175
= 102 114 126
% 103 115 127
3 104 116 128
=. 105 17 129
a 106 118 130
107 119 131
108 120 132
109 121 133
110 122 134
1m 123 135
0100 MWemory data,set 0 after power on.
e ———— L e L

10:29:20
| FIND(P) | |

The value of local variables (#1~#33) and system variables do not have display screen. A value of local

variable or system variable can be displayed by assigning the value to public variables.

EDIT | . S@oee Te@ Hoa
| NO. | DATA | ND. | DATA | ND. | DATA I
1 s 2
2 14 26
3 15 27
4 16 28
5 17 29
6 18 30
7 19 31
8 20 32
9 21 33
10 22
11 23
12 24
0001 MWemory data,set @ after power on.

10:29:28

N PUB VAR - SYS VAR |

| FIND(P) | |

EDIT ~ 5@eee TP@ Ho@

| Noo DATA | NO. | DATA | NO. | DATA B
teo0 [ ez o 1107 g
1001 o 1013 o 1108 8
1002 o 1014 g 1109 g
1003 o 1015 o 1110 g
1004 o 1032 g 1111 g
1005 o 1100 g 1112 g
1006 o 1101 o 1113 g
1007 o 1102 g 1114 g
1008 o 1183 g 1115 g
1009 o 1104 o 1182 g
1810 o 1105 g 1133 g
1911 o 11e6 g 2001 0.008/%)
1800 Read G54.8°s value

0 10:29:37 |

4. Variable data range: integral type: -2147483648~2147483647,

102°~10%7.
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Intergral type: 2147483648~2147483647 real number type: -107~-10%, 0, or 10%~10*.

® Types of variables

Variables are classified into four types by variable number:

Variable Type of )
. Function Range Remark
number variable
Null This variable is always null. No value
#0 . . o NULL
variable can be assigned to this variable.
Local variable can only be used within a
macro to hold data such as the results of
41433 Local operations. When the power is turned
variable off, local variables are initialized to null.
When a macro is called, arguments are
assigned to local variables.
When the power is
#100~#199 turned off, variables 4
rea
Public Public variables can be shared among | are initialized to null. o/
rite
variable different macro programs. When the power is ZV |
ispla
1#500~#999 turned off, data is| T
stored
#1000~#1015 G54, G55 output
: Read
Store G54, G55, read all 16 bits of a
#1032 . . only
signal at one time
#1100~#1115 Systern G54, G55 input
variable ’ P i . 0,1 processed by PLC
Store G54, G55,write all 16 bits of a
#1132 (234) i i Read/
signal at one time .
. - write
#1133 Store G56~G59, write all 32 bits of a
signal at one time
System Tool length compensation wear Read/
#2001~#2032 i -9999.999~9999.999 )
variable write
Tool length compensation -9999.999~9999.999 Read/
#2201~#2232 .
write
Cutter compensation wear -9999.999~9999.999 Read/
#2401~#2432 )
write
Cutter compensation wear -9999.999~9999.999 Read/
#2601~#2632 _
write
Automatic operation control—#3003 0, 1, 2, 3 Read/
#3003~#3004 - .
Automatic operation control—#3004 0~7 Write
The number of machined parts Read/
#3901 0~99999999 )
write
G00, GO1, G02, G03, G73, G74, G8O,
G81, G82, G83, G84, G85, G86, G8S, Read
ea
#4001 G89, G110, G111, G112, G113, G114, | modal G code groupl i
on
G115, G134, G135, G136, G137, G138, Y
G139
G17, G18, G19—#4002 Read
#4002~#4003 IS modal G code group 2 ela
only

129

9
o
Q
=
)
=
3,
=
Q




© ISR CNC

GSK980MDc Milling CNC System

9
o
Q
=
)
=
3,
=]
Q

G90, G91—#4003 Read
modal G code group 3
only
G94, G95—#4005 Read
modal G code group 5
only
G20, G21—#4006 Read
#4005~#4007 modal G code group 6 | -
only
G40, G41, G42—#4007 Read
modal G code group 7
only
G43, G44, G49 Read
#4008 modal G code group 8
only
G98, G99 modal G code group | Read
#4010
10 only
G54~G59 modal G code group | Read
#4014
14 only
D code Read
#4107 0~32
only
F code Read
#4109 0~15000
only
H code Read
#4111 0~32
only
M code—#4113 Read
0~99
only
Sequence number—#4114 Read
#4113~#4115 0~99999
only
Program number —#4115 Read
0~9999
only
S code—#4119 Read
0~9999
only
#4119~#4120
T code—#4120 Read
0~32
only
System 1~5 axes; block end point; workpiece Read
ea
#5001~5005 variable coordinate system; tool compensation | -9999.999~9999.999 |
on
value not included Y
1~5 axes; current position; machine Read
ea
#5021~5025 coordinate system; tool compensation | -9999.999~9999.999 |
value included oy
1~5 axes, the current position, Read
ea
#5041~5045 workpiece coordinate system contain | -9999.999~9999.999 |
on
tool compensation value Y
1~5 axes, skip signal position; Read
ea
#5061~5065 workpiece coordinate system; tool | -9999.999~9999.999 |
on
compensation value included Y
1~5 axes; tool length compensation Read
#5081~5085 . -9999.999~9999.999
value; current execution value. only
1~5 axes; external workpiece zero point Read/
#5201~5205 -9999.999~9999.999 )
offset value write
1~5 axes, G54 workpiece zero point Read/

#5221--5225

9999 999-..0999 990
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offset value write
1~5 axes, G55 workpiece zero point Read/

#5241~5245 -9999.999~9999.999 )
offset value write
1~5 axes, G56 workpiece zero point Read/

#5261~5265 -9999.999~9999.999 )
offset value write
1~5 axes, G57 workpiece zero point Read/

#5281~5285 -9999.999~9999.999 )
offset value write
1~5 axes, G58 workpiece zero point Read/

#5301~5305 -9999.999~9999.999 )
offset value write
1~5 axes, G59 workpiece zero point Read/

#5321~5325 -9999.999~9999.999 )
offset value write

5.2.1 Null Variables
When the variable value is undefined, the variable is null. Variable #0 is always null, and can be read only.
a, referencing
The address itself is ignored when an undefined variable (null variable) is quoted.
When #1=< Null>, When #1=0
G90 X100 Y#1 equals to G90 X100 G90 X100 Y#1 equals to G90 X100 YO
b, Arithmetic operation
<Null> equals to 0 in any case except when assigned by <Null>.

When #1=< Null > When #1=0

#2=#1  (assignment) #2=t1

The arithmetic operation result #2 | The arithmetic operation result #2
equals to< Null> equals to 0

#2=#1 * 5 #2=#1 *5

The arithmetic operation result #2 | The arithmetic operation result #2
equals to 0 equals to 0

H2=H#1+#1 H2=#1+#1

The arithmetic operation result #2 | The arithmetic operation result #2

equals to 0 equals to 0

c. Conditional expression
<Null> differs from 0 only for EQ and NE.

When #1= Null When #1=0

#1 EQ #0 #1 EQ#0
} }

True False

#1 NE #0 #1 NE #0
l !

False False

#1 GE #0 #1 GE #0
! !

False False

#1 GT #0 #1 GT #0
! !

False False

5.2.2 Local Variables

Local variables are the variables internally defined in a program. They are effective only within the program, i.e.,
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it is only can be used within the program.

A local variable #1 that calls macro programs at a certain moment is different from the #1 at another moment.
(No matter the macro programs are identical or not). Therefore, when macro program B is called from macro
program A, like nesting, the local variables used in macro A will not be misused in macro B, and will not disable the
value in macro B.

Usually, the local variables are used to accept the value passed from argument. Please refer to” Argument
Specification” for the relationship between arguments and addresses. Pay attention that, the initial state of local

variable is Null, before the local variable is defined (assigned).

® Custom macro program nesting and local variable
When calling a macro program, its nesting level increases by one, and correspondingly, the level of local
variable increases by one as well.

The relationship between macro program call and local variable is shown as follows:

. Macro Program Macro Program Macro Program Macro Program
Main Program

Level 1 Levels 2 Levels 3 Levels 4
0-— 0 0-—- 0-—
GBaP- GBHP- GBaP- [ERP—
W59 M99 May M4y
Level O Level 1 Levels 2 Levels 3 Levels 4
#1 #1 El prd | brd|
#33 £33 133 #313 #33

® Explanations

1. #1~#33 local variables (0 level) are provided in the main program.

2. When a macro program (1 level) is called by G635, the local variable (0 level) is stored, and local
variables #1~#33 of the new macro program is prepared. The argument replacement is possible (the same as
®).

3. Each time a macro program (2, 3, 4 levels) are called, local variables (1, 2,3 levels) in each group are

stored, and new local variables (2,3,4, levels) are prepared.

4. When M99 (return from macro programs) is commanded, the local variables (0, 1, 2, 3 levels) stored in

@), @ are recovered in the state as they are stored.

5.2.3 Public Variable

Public variable is the global variable defined within the system. It can be used in any program. That is to say,
#101 used in a macro program is the same as the one used in another macro program. Therefore, the arithmetic
operation result of public variable #101 in a program can be used in another program.

In the system, there is no special regulation for using public variables. #100~#199 is the variable group without
power-off memory function; #500~#999 is the variable group with power-off memory function, i.e. data are stored
after power-off.

® Public macro variable adding notes
With 3-level or more than privilege, the user can compile note files on PC according to some note format
when the system stops, and the compiled notes are transitted to corresponding public variables via U disk,
which is shown below:
1. Tool offset page is shown below:
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EDIT . 50AAA TAA HAe

| NO. | DATA | No. | DATA | NO. | DATA
10 [ iz 124
101 113 125
102 114 126
103 115 127 E
104 116 128 o
105 17 129 Q
106 118 130 o
107 119 131 3
108 120 132 5
109 121 133 >
110 122 134 @
111 123 135

0100 MWemory data,set @ after power on.

O [ )

TOOL SET - C[]CIRDINATE| | FIND(P)

2. Pressing enters macro variable operation page, which is shown below:

EDIT | 5ppoA TE@ Hoa

| No. | DATA | NO. | DATA | NO. | DATA H
oo [ e 124 |
101 113 125 \
102 114 126 \
103 115 127 \
104 116 128 \
105 117 129 \
106 118 130 \
107 119 131 \
108 120 132 \
109 121 133 \
110 122 134 \
11 123 135 =

0100 Memory data,set @ after power on.

10:29:20

A - LOCAL VAR| SYS VAR | | FIND(P) | |

3. At the moment, when the system finds the U disk and there is a macro program’s note file macronote.tex

in the U disk root catalog, D TATE F can be displayed and the imported note function is valid, which is
shown below:
EDIT 50088 TE@ Hoe
| NO. | DATA | NO. | DATA | ND. DATA H
00 [ e 124 |
101 113 125 \
102 114 126 \
103 115 127 \
104 116 128 \
105 117 129 \
106 118 130 \
107 119 131 \
108 120 132 \
109 121 133 \
110 122 134 \
11 123 135 =
0100 Memory data,set @ after power on.

< 10:59:14

A - LOCAL VAR | SYS VAR |D ANNOTATE F| FIND(P)
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4. Press D TATE F, and the figure is shown below:
EDIT | SRR TAA Hea
| N | DATA | NO. | DATA | NO. | DATA B
uv) 100 112 124 |
3 101 13 125 |
Q 102 114 126 |
=
» 103 115 127 |
3 194 116 128 |
3 165 117 129 |
=1 106 118 130 |
Q 107 119 131 |
108 120 132 |
109 121 133 |
118 122 134 |
111 123 135 =
Reading macro annotate message from macronote.txt?
[INPUT] OK
[ CANCEL JCANCEL
A - LOCAL ¥AR | SYS VAR |n ANNOTATE F| FIND(P) | |

5. Press the key CANCEL to cancel the current operation. Press the input key to import the file
macronote.text in the U disk root catalog to corresponding public variable, which is shown below:

EDIT | 5@AA@ TAA Hea
[ NO. | DATA | NO. | DATA | NO. | DATA

10 [ g2 124

101 113 125

102 114 126

103 115 127

104 116 128

185 117 129

106 118 130

187 119 131

108 120 132

109 121 133

110 122 134

111 123 135
0100 Memory data,set @ after power on.

number of gear teeth ;

« 11:52:48

A - LOCAL YAR | SYS VAR |[] ANNOTATE F| FIND(P)

® Public macro variable note file
1. import the public variable note by the U disk, only modify notes of public variables #100~#199,
#500~#999.
2. macro program note file edit by user is a text file with suffix “.txt”, the file name must be macronote.txt.
which is shown below:

........................................

3. Note formate: ID, note;
Example:
ID1, note 1;
ID2, note 2;

For example: #100#101#500#501, its note file is shown below:
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188, number of gear teeth ;

181,the pumber of machined parts;

Loo,number of cycles
oo, try cutting tooth number; '
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Thereinto, up to 80 chinese or 160 English characters can be edited, the symbol “,” and “;” are edited in
English.

5.2.4 System Variables

System variables are used to read and write CNC internal data, such as tool length compensation value, tool nose
radius compensation value. Some system variables can only be read. System variables are the basis of automatic
control and general-purpose machining program development.

e Interface signal The macro variable corresponding to interface signal is the exchange signal

between PLC and custom macro program.

Variable No. | Function
A 16-bit signal can be sent from the PLC to a custom macro. Used to

#1000~#1015
read signal bit by bit.

A 16-bit signal can be sent from the PLC to a custom macro. Used to

#1032 . . .
read al 16 bits of a signal at one time.

A 16-bit signal can be sent from the PLC to a custom macro. Used to

#1100~#1115 o . .
read and write signal bit by bit.

A 16-bit signal can be sent from the PLC to a custom macro. Used to

#1132 . . . .
read and write all 16 bits of a signal at one time.

41133 A 32-bit signal can be sent from the PLC to a custom macro. Used to

read all 32 bits of a signal at one time.

Note: Please refer to the GSK980TD PLC User Manual for the relationships between variables and F, G signals.

e  Tool compensation value tool compensation value can be read and written
Compensation No. Tool length compensation Cutter compensation
Geometric (H) Wear (H) | Geometric (D) | Wear (D)
01 #2201 #2001 #2601 #2401
02 #2202 #2002 #2602 #2402
03 #2203 #2003 #2603 #2403
31 #2231 #2031 #2631 #2431
32 #2232 #2032 #2632 #2432
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The control state of automatic operation can be changed

Variable Variable . Completion of an
Single block . R
No. value auxiliary function
- 0 Enabled To be awaited
U 1 Disabled To be awaited
o #3003 -
Q 2 Enabled Not to be awaited
% 3 Disabled Not to be awaited
3.
S
Q

Note 1: When the power is turned on, the value of this variable is 0.

Note 2: When single block stop is enabled (G46.1 is 1), the state of #3003 can change the execution of single block stop.

Note 3: When single block stop is disabled (G46.1 is 0), single block stop operation is not performed even if the single block
switch is set to ON.

Note 4: When a wait for the completion of auxiliary function (M, S and T functions) is not specified, program execution proceeds

to the next block before completion of auxiliary functions. Also distribution completion signal DEN is not output.

Variable No. | Variable value | Feed hold Feedr.ate Exact stop
override

0 Enabled Enabled Enabled

1 Disabled Enabled Enabled

2 Enabled Disabled Enabled

3 Disabled Disabled Enabled
#3004 4 Enabled Enabled Disabled

5 Disabled Enabled Disabled

6 Enabled Disabled Disabled

7 Disabled Disabled Disabled

Note 1: When the power is turned on, the value of this variable is 0.

Note 2: When feed hold is disabled, if the feed hold button is held down, the machine stops in the single block stop mode.
However, single block stop operation is not performed when the single block mode is disabled with variable #3003.

Note 3: When the feed hold is disabled, if the feed hold button is pressed then released, the machine does not stop; program
execution continues and the machine stops at the first block where feed hold is enabled; the feed hold lamp is ON.

Note 4: When feedrate override is disabled, an override of 100% is always applied regardless of the setting of the feedrate
override.

Note S5: When exact stop check is disabled, no exact stop check is made even in blocks including those which do not perform
cutting.

e  Number of machined parts The number of machined parts can be read and written.
Variable No.
#3901

Function

Number of machined parts

e  Modal information
Modal information specified in blocks up to the immediately preceding block can be read.

Variable No. Function
Group 1 (GO0, GO1, G02, GO3, G73, G74, G80, G81, G82, G83, G&4,
#4001 G85, G86, G88, G89, G110, G111, G112, G113, G114, G115, G134, G135,
G136, G137, G138, G139)
#4002 Group 2 (G17, Gl18, G19)
#4003 Group 3 (G90, G91)
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#4005 Group 5 (G94, G95)

#4006 Group 6 (G20, G21)

#4007 Group 7 (G40, G41, G42) _
#4008 Group 8 (G43, G44, G49) T
#4010 Group 10 (G98, G99) S
#4014 Group 14 (G54, G55, G56, G57, G58, G59) N
#4107 D code %
#4109 F code =1
#4111 H code <
#4113 M code

#4114 Block sequence number

#4115 Program name

#4119 S code

#4120 T code

e  Current position Position information can be read.

. . Read during
Variable No. Function
movement

Workpiece coordinate system block end point (tool
#5001~#5005 ) . Enabled
compensation value not included)

Machine coordinate system current position( tool

#5021~#5025 i ) Disabled
compensation value included)

Workpiece coordinate system current position (tool .

#5041~#5045 . . Disabled
compensation value included)

4506 1~#5065 Workpiece coor.dinate sy.stem skip signal position Enabled
( tool compensation value included)

#5081~#5085 Tool length compensation value Disabled

Note 1: The first digit (from 1 to 5) represents an axis number.
Note 2: The tool length compensation value currently used for execution rather than the immediately preceding tool
compensation value is held in variables #5081~#5085.

e  Workpiece coordinate system compensation value
Workpiece coordinate system compensation value can be read and written.

Variable No. Function

#5201~#5205

The first to the fifth axes external workpiece zero point offset value

#5221~#5225

The first to the fifth axes G54 workpiece zero point offset value

#5241~#5245

The first to the fifth axes G55 workpiece zero point offset value

#5261~#5265

The first to the fifth axes G56 workpiece zero point offset value

#5281~#5285

The first to the fifth axes G57 workpiece zero point offset value

#5301~#5305

The first to the fifth axes G58 workpiece zero point offset value

#5321~#5325

The first to the fifth axes G59 workpiece zero point offset value

5.3 Arithmetic and Logic Operation

® Macro programs in both traditional G65 H format and statement format are compatible with

GSK980MDc.Users can alternatively select one of them for programming. This makes programming

more convenient and flexible.
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® Please strictly observe the formats and specifications in the following “Arithmetic and Logic

Operation” table.

Arithmetic and Logic Operation

#i=ATAN [#] / [#k]

Function Statement format Traditional G65H format Remark
Definition, assignment Hi=# G65 H1 P# Q#
Sum #i=1# + #k G65 H2 P#i Q#) R#tk Logic operation i
Subtraction #i=1#j - #k G65 H3 P#i Q#) R#tk performed on  binary
Multiplication #i=# * #k G65 H4 P#i Q#j R#tk numbers bit by bit.
Division #i=4#/#k G65 H5 P#i Q#j R#k
OR #1=1#) OR #k G65 H11 P#i Q#j R#k
AND #1=#j AND #k G65 H12 P#i Q#j R#k
XOR #1=#j XOR #k G65 H13 P#i Q#j R#k
Square root #1=SQRT [#] G65 H21 P#i Q#j
Absolute value #1=ABS [#] G65 H22 P#i Q#j
Rounding off #1=ROUND [#] G65 H23 P#i Q#j
Round%ng up H=FUP [#] G65 H24P#I.Q#_].
Rounding down ) G65 H25 P#i Q#j

. #1=FIX [#] L
Nature logarithm ' G65 H26 P#i Q#j
Exponential function #=LN [#] G65 H27 PHi Q#j

#1=EXP [#]
Sine #i=SIN [#] G65 H31 P#i Q#j An angle is specified in|
Arcsine #i=ASIN [#i]/ [#k]| G65H32 P#i Q# degree. 90 degrees and
Cosine. #i=COS [#] G65 H33 P#? Q#J: 30 minutes is represented
Arccosine #i=ACOS [#] G65 H34 P#% Q#.! as 90.5 degree.
Tangent ) i G65 H35 P+ Q#)
#=TAN [#] o

Arctangent G65 H36 P#i Q#j R#k

Conversion from BCD to #i=BIN [#] G65 H41 P#i Q# Used for the signal
BIN G65 H42 P#i Q#j exchange to and from
Conversion from BIN tol 4 =BCD [#] PLC.

BCD

Unconditional branch GOTO # G65 H80 P#i Q#j R#k Please note that #K is the
Equals to branch IF (#1 EQ #)) GOTO #k | G65 H81 P#i Q#j R#k skip signal in macro
Not equals to branch IF (#1 NE #)) GOTO #k | G65 H82 P#i Q#j R#k statement and P#i is the
Greater than branch IF (#1 GT #j) GOTO #k | G65 H83 P#i Q#j R#k skip signal in traditional
Smaller than branch IF (#1 LT #j) GOTO #k G65 H84 P#i Q#j R#k G65H format.

Greater than or equals to| IF (#1 GE #)) GOTO #k | G65 H85 P#i Q#j R#k

branch IF (#i LE #j) GOTO #k | G65 H86 P#i Q#j R#k

Smaller than or equals to

branch

User alarm None G65 H99 P#i 0<P<100

5.3.1 Tranditional Format
If traditional G65 H format is used for programming, only limited operations and jump command can be

specified by it. The currently used H operation needs at most 3 operands, so the corresponding operation can be

completed when the needed variables (or constants) are obtained in a block.
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® General format
G65 Hm P#Hi Q# R#K ;
m: 01~99 means operation command or jump command function
#i: the name of variable that stored the operation result
#j: operand 1; it can be constant.
#k: operand 2; it can be constant.
Meaning: #i=#j o #k
L Operational sign, designated by Hm
(Example) G65 Hm P#100 Q#101 R#102...... #100 =#101 o #102 ;
G65 Hm R#100 P#101 Q15 ...... #101 =15 o #100 ;
G65 Hm Q#100 R-100 P#102...... #102 =#100 o -100 ;

Note 1: G65 H should be commanded prior to operation or jump command.
Note 2: when P code is commanded in G65 block, G65 P means macro program call. H means argument. No operation or jump
command is performed.
Note 3: At most 4 decimal numbers of the constant decimal part can be obtained for rounding. 3 digit numbers can be displayed
in the window.
® Code function explanation
(1) Variable value assignment, #I = #J
G65 HO1 P#I Q#J;
(example) G65 HO1 P#101 Q125; (#101 = 125)
G65 HOI P#101 Q#110; (#101 = #110)
G65 HOI P#101 Q-#102; (#101 = -#102)
(2) Addition operation #I = #J] + #K
G65 HO02 P#I Q#J R#K;
(example) G65 HO02 P#101 Q#102 R15; #101 = #102 + 15)
G65 HO02 P#101 Q#110 R#102; (#101 = #110 + #102)
(3) Subtraction operation #I = #J — #K
G65 HO03 P#I Q#J R#K;
(example) G65 HO03 P#101 Q#102 R#103; (#101 = #102 — #103)
(4) Multiplication operation #I = #J x #K
G65 H04 P#I Q#J R#K;
(example) G65 HO04 P#101 Q#102 R#103; (#101 = #102 x #103)
(5) Division operation #I = #J +#K
G65 HO05S P#I OQ#J R#K;
(example) G65 HOS5 P#101 Q#102 R#103; (#101 = #102 = #103)
Note: The divisor #k cannot be 0, otherwise an alarm occurs.
(6) OR operation #I = #J] OR #K
G65 H11 P#I O#J R#K;
(example) G65 HI11 P#101 Q#102 R#103; (#101 = #102 OR #103)
(7) AND operation #1 = #J AND #K
G65 HI12 P#I Q#J R#K;
(example) G65 HI12 P#101 Q#102 R#103; (#101 = #102 AND #103)
(8) XOR operation #I = #J XOR #K
G65 HI13 P#I Q#J R#K;
(example) G65 HI13 P#101 Q#102 R#103; (#101 = #102 XOR #103)
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(9) Square root #I= Vi1
G65 H21 P#HI Q#J;

_ (example) G65 H21 P#101 Q#102; #101 = #102)

- Note: the radicand #J cannot be negative, otherwise, an alarm occurs.

é (10) Absolute value #I = | #J |

N G65 H22 P#HI Q#J;

% (example) G65 H22  P#101 Q-102; #101 = | -102 | #101=102)
3 (11) Rounding off #1 = ROUNDI[#J] (ROUND off the first decimal)

G65 H23 P#I Q#J;
(example) G65 H23 P#101 Q1.2359; (#101 = 1.2359 #101=1)
(12) Rounding up #I = FUP[#]]
G65 H24 P#HI Q#J;
(13) Rounding down #I = FIX [#]]
G65 H25 P#HI Q#J;
With CNC, when the absolute value of the integer produced by an operation on a number is greater than the
absolute value of the original number, such an operation is referred to as rounding up to an integer. Conversely,
when the absolute value of the integer produced by an operation on a number is less than the absolute value of the

original number, such an operation is referred to as rounding down to an integer. Be particular careful when

handling negative numbers.

(Example) suppose that #1=1.2 #2=-1.2
When #3=FUP[#1] is executed, 2.0 is assigned to #3
When #3=FIX[#1] is executed, 1.0 is assigned to #3
When #3=FUP[#2] is executed, -2.0 is assigned to #3
When #3=FIX[#2] is executed, -1.0 is assigned to #3
(14) Natural logarithm #1 = LN [#]]
G65 H26 P#I Q#J;
(example) G65 H26 P#101 Q#102; (#101 = LN[#102])
Note: when the antilogarithm #j is zero or smaller, otherwise, an alarm is issued.
(15) Exponential function #1 = EXP[#]]
G65 H27 P#I Q#J;
(example) G65 H27 P#101 Q#102; (#101 = EXP [#102])
(16) Sine  #1 = SIN[#J] (unit: deg)
G65 H31 P#HI Q#J;
(example) G65 H31 P#101 Q#103;  (#101=SIN[#103])
(17) Arcsine #1 = ASIN[#]]
G65 H32 P#I Q#J;

(example) G65 H32 P#101 Q#103;  (#101=ASIN[#103])
Note 1: When the NAT bit of parameter No.520 is set to 0, the output range is 270° ~ 90°

When the NAT bit of parameter No.520 is set to 1, the output range is -90° ~ 90°
Note 2: Arcsine operand J cannot exceed the range -1~1, otherwise, an alarm is issued.

(18) Arccosine #1 = COS[#]J] (unit: deg)

G65 H33 P#HI Q#J;

(example) G65 H33 P#101 Q#103;  (#101=COS [#103])
(19) Arccosine #I = ACOS[#]]

140



CHAPTER 5 MACRO PROGRAM

G65 H34 P#I Q#J;

(example) G65 H34 P#101 Q#103; (#101=ACOS [#103])
Note : Arccosine operand J cannot exceed the range -1~1, otherwise, an alarm is issued.

(20) Tangent #1 = TAN[#J] (deg)
G65 H35 P#I Q#J;
(example) G65 H35 P#101 Q#103;  (#101=TAN [#103])
Note: #J cannot be equal to Kn+n/2 (K=0, +1,+2,+3 ...) , otherwise the result is wrong.
(21) Arctangent #1 = ATAN [#]]/[#K] (unit: deg)
G65 H36 P#I Q#J R#K;
(example) G65 H36 P#101 Q#103 R3;  (#101=ATAN [#103]/[3])
Note : When the NAT bit of parameter No.520is set to 0, the output range is 0° ~ 360°
When the NAT bit of parameter No.520 is set to 1, the output range is -180° ~ 180°
(22) Conversion from BCD to BIN #I = BIN[#]]
G65H41 P#I Q#J;
(example) G65 H41 P#101 Q#102; (#101 = BIN[#102])
(23) Conversion from BIN to BCD #I = BCDI[#J]
G65 H42 P#HI Q#J;
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(example) G65 H42 P#101 Q#102; (#101 = BCDJ[#102])
(24) Unconditional branch
G65 HS80 Pn; Pn: sequence number
(example) G65 H80 P120; (Go to N120 block)
(25) Equal to conditional branch
G65 H81 O#I R#J Pn; Pn: sequence number, can be variable

(example) G65 H81 Q#101 R#102 P1000;

When #101 equals to #102, branch to N1000 block; or execut in order.
(26) Not equal to conditional branch

G65 H82 O#I R#J Pn; Pn: sequence number, can be variable

(example) G65 H82 #1001 #102 C1000;

When #101 does not equal to #102, branch to N1000 block; or execute in order.
(27) Greater than conditional branch

G65 HS83 O#1 R#J Pn; Pn: sequence number, variable

(example) G65 H83 Q#101 R#102 P1000;

When #101 is greater than #102, branch to N1000 block; when #101<#102, execute in order.

(28) Smaller than conditional branch

G65 H84 O#I R#J Pn; Pn: sequence number, variable

(example) G65 H84 Q#101 R#102 P1000;

When #101 is smaller than #102, branch to N1000 block, or execute in order.
(29) Greater than or equals to conditional branch

G65 H85 Q#1 R#J Pn; Pn: sequence number, variable

(example) G65 HS85 Q#101 R#102 P1000;

When #101 is greater than or equals to #102, branch to N1000 block, or execute in order.
(30) Smaller than or equals to conditional branch

G65 H86 O#1 R#J Pn; Pn: sequence number, variable

(example) G65 H86 Q#101 R#102 P1000;

When #101 is smaller than or equals to #102, branch to N1000 block, or execute in order.
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(31) P/S alarm issued
G65 H99 Pn; Pn: sequence number, variable (alarm No.=n +600)

(example) G65 H99 P15;
P/S custom alarm 615 is issued.

5.3.2 Macro Statement

The operations listed in “Arithmetic and Logic Operation” table can be executed in program. The expressions
right to the operator contain constants and (or) variables that consisting of functions and operators. The variables #;
and #k in the expression can be assigned as constants. The left variable (the first variable) can be assigned by
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expression. The macro statement is more intuitive, convienent and flexible. It can perform compound operation and

multinesting. Sometimes, a macro statement is equal to several tranditional G65H macro programs.

® General format
Please refer the statement format in the “Arithmetic and Logic Operation” table for editing macro statement.
® Macro program editing

ALTER
In program editing mode or MID mode, by pressing Vet key, macro editing state can be switched or inserted.

Differences of . ) L.

Automatic space Processing of letter O Input of special signs
two states

When editing, spaces are | Press O to switch, copy, ) )

) Special signs cannot be
Insert state automatically added to | delete programs out
inpu

identify the words. P
Macro editing | space are not automatically | Input as a letter “O” Special signs can be input
state added

® Explanations

1. Angular unit

The angular units of function SIN, COS, ASIN, ACOS, TAN and ATAN are degree. For example, 90°30 ~ means
90.5 degree.

2. ARCSIN # i=ASIN[#j]

i. the solution ranges are as indicated below

when the NAT bit of parameter No0.520 is set to 0: 270°~ 90°
when the NAT bit of parameter No0.520 is set to 1: -90°~ 90°

ii. when the #j is beyond the range of -1 to 1, P/S alarm is issued.
iii. a constant can be used instead of the #j variable.

3. ARCCOS #i=ACOS[#j]
1. the solution ranges from 180°~ 0°
ii. when the #j is beyond the range of -1 to 1, P/S alarm is issued.

iii. a constant can be used instead of the #j variable.

4. ARCTAN #i=ATAN[#j]/[#k]

i. Specify the lengths of two sides and separate them by a slash /.

The solution ranges are as follows:

When the NAT bit of parameter No.520 is set to 0: 0°~ 360°
[Example] when #1=ATAN[-1]/[-1] is specified, #1=225°
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‘Y

_ i
L TN
. X
YA -1

When the NAT bit of parameter No.520 is set to 1:  -180°~ 180°
[Example] when #1=ATAN[-1]/[-1] is specified, #1=-135°

“f

Y

ii. A constant can be used instead of the # j variable.

5. Natural logarithm #i=LN[#]
i. Note that the relative error may be greater than 10°*
ii. When the antilogarithm #j is zero or smaller, P/S alarm is issued.

iii . A constant can be used instead of the #j variable.

6. Exponential function #=EXP[#]]
i. Note that the relative error may be greater than 10 .
ii. When the result of the operation exceeds 3.65x10* ( j is about 110), an overflow occurs and P/S alarm is

issued.
iii. A constant can be used instead of the # j variable.

7. ROUND function
When the ROUND function is included in an arithmetic or logic operation command, IF statement, or WHILE

statement, the ROUND function rounds off at the first decimal place.

Example:
When #1=ROUNDJ#2] is executed where #2=1.2345 the value of variable #1 is 1.0.
When the ROUND function is used in NC statement address, the ROUND function rounds off the specified

value according to the least input increment of the address.

8. Rounding up and down to an integer

With CNC, when the absolute value of the integer produced by an operation on a number is greater than the
absolute value of the original number, such an operation is referred to as rounding up to an integer. Conversely, when
the absolute value of the integer produced by an operation on a number is less than the absolute value of the original
number, such an operation is referred to as rounding down to an integer. Be particular careful when handling negative
numbers.

Example:
143
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Suppose that #1=1.2, #2=-1.2

When #3=FUP[#1] is executed, 2.0 is assigned to #3.
When #3=FIX[#1] is executed, 1.0 is assigned to #3.
When #3=FUP[#2] is executed, -2.0 is assigned to #3.
When #3=FIX[#2] is executed, -1.0 is assigned to #3.

5.3.3 Priority of Operations

1. Function
2. Operation such as multiplication and division (*,/, AND)

3. Operation such as addition and subtraction (+, -, OR, XOR)

Example) #1=#2+#3"3INE4];

M [Eand [3 indicate the order of operations.

5.3.4 Bracket Nesting
Brackets are used to change the order of operations. Brackets can be used to multinesting.
Note that the square bracket [, ] is used to enclose an expression; the round bracket(, )is used in notes. When the

priority is not defined, it is advised to use square bracket to enclose.

5.4 Branch and Repetition

In a program, the flow of control can be changed using the GOTO statement and IF statement. Three types of branch
and repetition operations are used:

1. GOTO statement (unconditional branch)

2. IF statement (conditional branch: IF... THEN...)

3. WHILE statement (repetition WHILE...)

5.4.1 Unconditional Branch (GO TO statement)
Go to the block with sequence number n. when a sequence number out the range of 1~99999 is specified, an
alarm is raised. A sequence number can also be specified using an expression.

Format: GOTO n;  n:sequence number (1~99999)
Example: GOTO 1; GOTO #101;

5.4.2 Conditional Branch (IF statement)
Specify a conditional expression after IF.
GOTO format: IF [conditional expression] GOTO n;
If the specified conditional expression is satisfied, a branch to sequence number n occurs. If the specified

condition is not satisfied, the next block is executed.

Example:
If the value of variable #1 is greater than 10, a branch to sequence number
M2 ocours.
If the condi- IF [#1 GT 10] GOTO 2 ;
t@-::nn s not sa-
fisfied Processing If the condition is satisfied

N2 GO0 G91 X100 ;

THEN format: IF [conditional expression] THEN<macro statement>;

If the specified conditional expression is satisfied, a predetermined macro statement is executed. Only a single
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macro statement is executed.
Example:
IF[#1 EQ #2] THEN #3=0;

If the value of #1 and #2 are the same, 0 is assigned to #3; if not, no execution will be performed.

5.4.3 Conditional Expression
Conditional expression: A conditional expression must include an operator between two variables or between a
variable and constant, and must be enclosed in brackets [,]. An expression can be used instead of a variable.
Operators: In 980MDc, operators in the following table are used to compare two values to determine whether
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they are equal or one value is smaller or greater than the other value.

Operator Meaning
EQor == Equal to (=)
NEor <> Not equal to  (#)
GT or> Greater than ( >)
GE or >= Greater than or equalto  (>)
LT or < Less than (<)
LE or <= Less than or equal to (<)

Example: IF [3<>2] GOTO 2; it means if 3 is not equal to 2, branch to N2 block

IF [#101>=7.22] THEN #101=SIN30; it means, if #101 is greater than 7.22, the expression after THEN is
executed, i.e., assign Sin 30°to #101.

Sample program The sample program below finds the sum of number 1 to 10.

09500

#101=0 Initial value of the variable to hold the sum
#102=1 initial value of the variable as an addend
N1 IF[#102 GT 10]GOTO 2 ... ... Branch to N2 when the addend

is greater than 10

#101= #101+#102 ... ... calculation to find the sum
#102=#102+1 ... ... Next addend
GOTO1 ... .. Branch to N1
N2 M30 ... ... End of program; Sum of number 1 to 10

5.4.4 Logical Expression
A macro program logical expression is composed of conditional expression or a single expression, and the
expression obeys its operation rules. Logical express outputs 0 or 1 after operation. Outputting 1 means the logic
expression is truth, 0 means is not truth. An alarm occurs when logic operation is not 0 or 1.
Operator: 980MDc logical operation uses AND (&&) , OR (|]) , logical operation outputting result is 0 or 1,
which means the logical expression to be truth or not. The following explains their uses of the two logic
operators:

Logical operator AND operation (&&) OR operation (|
Expression 1

Expression 2
Output result

b |1 | e
o 1o |I—
o |1~ [Io
1o |Io [Io
b |1 |
= |1 [I—
= [I— 1o
o |Io [Io

Example 1: IF[#101>1&& #102>3] GOTO 12, while #101>1 and #102>3 are truth, the system skips to N12
block, otherwise, it does not execute the skip. Set #101 to 2 and #102 to 5, and the program
executes skip;

Example 2: only one of IF[#101>1]| #102>3] GOTO 12, #101>1 and #102>3 is truth, skipping to N12 is
executed, otherwise the skip is not executed. #101 is set to 3, the system executes the skip even if
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#102 value is anyone.

Note:

B Macro program logical expression can execute the logical for many expressions, but their output result
must be 0 or 1;

B Output result 1 of logical expression means the condition to be true, 0 means not be true;

B Logical expression must be with IF or while statement, otherwise, an alarm occurs;

B [ogical expression supports judgement statement of a single expression. For example, IF[#101] or IF[1] or
IF[A>0&&#101], #101 or the constant reading data is O or 1, the expression can run, an alarm occurs when
the data is 1.0.

5.4.5Repetition (WHILE Statement)
Specify a conditional expression after WHILE. While the specified condition is satisfied, the program from DO
to END is executed. If not, program execution proceeds to the block after END.

Example:
WHILE [Conditional expression] DOms: (m=1,2,3)
Program
If the condition 18 [fthe condition
not fulfilled is fulfilled
EMD 1m;

Explanations: While the specified condition is fulfilled, the program from DO to END after WHILE is executed. If
the specified condition is not fulfilled, program execution proceeds to the block after END. The same format as the
IF statement applies. A number after DO and a number after END are identification numbers for specifying the
range of execution. The number 1, 2, and 3 can be used. When a number other than 1, 2, and 3 is used, P/S alarm
occurs.

Nesting: The identification number (1 to 3) in a DO, END loop can be used as many times as desired. Note, however,

when a program includes crossing repetition loops (overlapped DO ranges), P/S alarm occurs.

1 The identification numbers 3. DO loops can be nested to
(1t 3) can be used as many almaxlmum depth of three lev-
' i els.
times as required. & WHILE[... 1001
— WHILE[...]DO1; g
WHILE[...1DO2;
WHILE[...]DO 3:

— END1;

-
— WHILE[...]DO1;

— END1; 2, LEr
L END1:

2. DO ranges cannat overlap.
4. Control can be transferred to

WHILE[...]1DO1; the outside of a loop.
WHILE[..1001;
WHILE[...]DO 2 ; { IF[..]1GOTOnN:
END1; END1;

— o

END 2 F. Branches cannot be made to

a location within a loop.

IF[..]1GOTON;

WHILE[...]DO1;
END1:
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5.5 Macro Statement and NC statement

The following blocks are referred to as macro statements:
e  Blocks containing arithmetic or logic operation (=).
e  Blocks containing a controlling statement (such as GOTO, DO, END...)
e  Blocks containing a macro call command. (such as G65, G66)
Blocks other than macro statements are referred to as NC statement.

5.5.1 Macro programming and Registering
Custom macro program are similar to subprogram. They can be edited, registered and used in the same way as
subprogram. M98 can call a custom macro program, but cannot pass arguments.
Usually, the macro program is provided by tool builders, but it can also be programmed by customers. It is not
necessary for the customers to remember all related commands in macro programs besides codes that call macro

programs.

5.5.2 Limitation
® Macro statement processing in cutter compensation C mode

In cutter compensation C mode (G41, G42), in order to calculate the transmission point, NC prereads the next
block. The processing way is not the same as general NC statement.

When a macro statement is executed as a single block, it is the block that does not involve movement. And, in
some cases, it cannot correctly execute compensation (strictly speaking, such block involves 0 distance of
movement).

» Jump (GOTO,DO,END)

In cutter compensation C mode, when jump command (GOTO, DO, END) is specified, P/S alarm occurs.

»  When the move command adopts variables

In cutter compensation C, when the move command (such as GO1, X#101) adopts variables, P/S alarm occurs.
Because cutter compensation C mode is block preread mode, the end point of the next block is essential for
calculating the current transmission point position. Specifying X#101 (an unknown data) does not enable a correct
calculation of the current transmission point.
® Single block operation (MDI)

In MDI mode, macro programs can be specified, but macro program call cannot be executed.

In MDI mode,
® Skip “/”

A “/” appearing in the middle of an <expression> (enclosed in brackets [ ] on the right-hand side of an arithmetic
expression) is regarded as a division operator; it is not regarded as the specified for an optional block skip code.
® Reset

A reset operation clears any called states of custom macro programs and subprograms, and cursor returns to the
first block of the main program.
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CHAPTER 6 CUTTER COMPENSATION

6.1 Application for Cutter Radius Compensation
6.1.1 Brief

Generally, the parts machining process is programmed according to parts drawing in one point on a tool. As for
the tool used actually, because of the processing or other requirement, the tool is not an ideal point, but an arc only.
The position offset exists between actual cutting point and ideal point when the cutting feed is performed. It may
cause over cut or undercut, so the part accuracy will be affected. So, the cutter radius compensation can be used to
improve the part accuracy in machining.

The path of part figure can be shifted by a cutter radius, which this method is called B type tool compensation;
this is a simply method but the movement path of next block can be processed only after a block is performed, so the
phenomenon as over cutting will be generated at the intersection point of two blocks.

In order to settle the above issues and eliminate the error, the Tool compensation C should be setup. When a
block is read in, the tool compensation C is not performed immediately but the next block is read in again.
Corresponding movement path is calculated according to the point of intersection of two blocks (conjunction vector).
The tool compensation C performs more accurate compensation in figure because two blocks are read for processing

in advance. See the Fig. 6-1

Cancel the tool radius
cotnpensation

Fig.6-1

C type cutter radius compensation

6.1.2 Compensation value setting
The radius value of each tool should be set before tool compensation C is applied. Tool radius compensation
value is set in the OFFSET page (table 6-1), this page contains tool geometric radius and tool radius wear. There into,
D is the tool compensation value, when the bit 1 of bit parameter No.002 is 1, the D is compensation value input by
diameter. If the bit 1 of bit parameter No.002 is 0, the D is compensation value input by radius. The following
explanations are all indicated in radius compensation value if not especially pointed out.
Table 6-1 Display page for CNC cutter radius compensation value

NO. Geometric (H) | Wearing (H) Geometric (D) | Wearing (D)
001 20.020 0.030 5.000 0.020
002 10.020 0.123 0.500 0.030
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6.1.3 Command format

G17 40

o iz L o {G“” } X Y. Z D_:
6-9 319 G4 GOl
Q
)
3
3 Commands Explanation Remarks
8 G17 Offset plane selection command (XY plane)

G18 Offset plane selection command (XZ plane)

G19 i

Offset plarlle selection co.mmand (YZ.plane) See the Fig 6-2

G40 Cutter radius compensation cancellation

G41 Cutter radius compensation left along advancing direction

G42 Cutter radius compensation right along advancing direction

6.1.4 Compensation direction

tool

/]

workpiece /

@
I o

! G42:Cutter radius compensation ‘ G41:Cutter radius compensation
X right along advancing direction X left along advancing direction

\J
~
\/

Cas

Tool compensation direction is determined according to the relative position of tool with work piece, when the

cutter radius compensation is applied. See the Fig.6-2.

6.1.5 Caution

® In initial status CNC is in cutter radius compensation cancellation mode. CNC sets cutter radius compensation
offset mode when the G41 or G42 command is executed. At the beginning of the compensation, the CNC reads
two blocks in advance, the next block is stored in the cutter radius compensation buffer memory when a block is
performed. When in Single mode, two blocks are read, after the end point of the 1% block is performed, it is
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stopped. Two blocks are read in advance in successive performance. So, there are a block being performed and
two blocks behind it in CNC.
® The cutter radius compensation value can not be a negative, normally, the wearing value is negative (negative

value indicates for wearing)

® Instead of GO2 or GO3, the setting or cancellation of cutter radius compensation can be commanded only by

using GOO or GO1, or the alarm occurs.

CNC will cancel Tool compensation C mode when you press RESET key.

® Corresponding offset should be specified while the G40, G41 or G42 is specified in the block, or the alarm
occurs.

® When cutter radius compensation is employed in main program and subprogram, the CNC should cancel
compensation mode before calling or exiting sub-program (namely, before M98 or M99 is performed), or the
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alarm occurs.
® (Cancel the compensation mode temporarily when G54-59, G28-31 and canned cycle command are executed.

Restore the cutter radius compensation mode when the above commands are finished.

6.1.6 Example for application

The parts are machined in the coordinate system in Fig. 6-3. The tool compensation number D07 is employed,

tool geometric radius is 2mm and the tool radius wearing is 0.

e _

C1(700,1300)

P4(500,1150) P5(800,1150 c2 (1550,1550)

M1
/ .
f//NH ¥ axis
Ly T_.
@ start position ¥ axis unit:mm

Perform tool setting in the mode of offset cancellation, after finishing the tool setting, and set the tool radius D
in OFFSET page.

Table.4-2
NO. Geometric(H ) Wearing(H) Geometric(D) Wearing(D)
01
07 2.000 0.000
08
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S R S S

Programs:
NO G92 X0Y0 Z0; Tool are positioned at start position X0, YO and Z0 when the absolute coordinate
system is specified
N1 G90 G17 GO0 G41 D07 X250.0 Y550.0; Start-up cutter, the tool is shifted to the tool path by the distance
specified in D07, geometric radius of D07 is set to 2.0mm, tool

wearing 0, then the tool radius is 2mm.

N2 G01Y900.0 F150; Specifies machining from P1 to P2

N3 X450.0; Specifies machining from P2 to P3

N4 G03 X500.0 Y1150.0 R650.0; Specifies machining from P3 to P4

N5 G02 X900.0 R-250.0; Specifies machining from P4 to P5

N6 G03 X950.0 Y900.0 R650.0; Specifies machining from P5 to P6

N7 GO01 X1150.0; Specifies machining from P6 to P7

N8 Y550.0; Specifies machining from P7 to P8

N9 X700.0 Y650.0; Specifies machining from P8 to P9

N10 X250.0 Y550.0; Specifies machining from P9 to P1

N11 GO0 G40 X0 YO; Cancels the offset mode, the tool is returned to the start position (X0,

Y0)
6.2 Offset Path Explanation for Cutter Radius Compensation

6.2.1 Conception for inner side or outer side
“Inner side” and “outer side” will be employed in the following explanations. When an angle of intersection
created by tool paths specified by move commands for two blocks is over or equal to 180°, it is referred to as “inner

side”. When the angle is between 0° and 180°, it is referred to as “outer side”.
Inner side Outer side |

Programmed path

Workpiece = >
- \Ia Workpiece o
Programmed path S
a = 1807 180" > a =0

6.2.2 Tool movement in start-up

There are 3 steps should be performed for cutter radius compensation: establishment, performing and
cancellation.

The tool movement performed from offset cancellation mode to G41 or G42 command establishment is called

tool compensation establishment (also called start-up)

Note: For S, L and C labeled in the following figures, if not especially described, they should be regarded as the following
meaning:
S----Single block stop point;
L----Linear;
C---Circular arc.

(a) Tool movement along an inner side of a corner (0>180°)
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2) Linear to circular

1) Linear to linear

Tool center path

Programmed path a
L 3
____________________ ¢8
Tool center path \ Pro ed =
c! path 3
3,
S
Q

Fig 6-4b Linear to circular (start-up
from inner side)

Fig 6-4a Linear to linear (start-up fom
inner side)

(b) Tool movement along the outside of a corner at an obtuse angle (180°>¢>90°)
2) Linear to linear

1) Linear to linear

Progrararmed
path

v

Tool center path

Fig. 6-5a Linear to linear ( start-up outside) Tool center path et

Fig. 6-5b Linear to circular (Start-up outside)
(¢) Tool movement along the outer side of a corner at an actuate angle (a<<90°)

1) Linear to Linear 2) Linear to circular

5 L Tool nose center path .
Tool nose center path’

Fig 6-fa Linear to linear (start-up from outer side) Fig fi-fib Linear to circular (start-up from outer side)

(d) Tool movement along the outside linear to linear at an acute angle less than 1 degree (a=1°)

-

L o -

5 o mem=====7777777" Tool nose center path
T e Programmed path

Fig 6-7 Linear to linear (the corner is less than | degree, start-up from mater side)
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6.2.3 Tool movement in offset mode
The mode after setting the cutter radius compensation and before canceling the cutter radius compensation is

called offset mode.

® Offset path of invariable compensation direction in compensation mode

(a)  Tool traversing inside along corner (a>180°)

2) Linear to circular

1) Linear to linear
[0
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A Programimed path

oL Programmed path
. “ Tool center nose path :
Fig 6-8a Linear to linear (inside movernent) ] ] ] o
Fig 6-8b Linear to circular (inside moverment)
3) Circular to linear 4) Circular to circular

C. 'C Programmed path
Tool nose center path

Fig.6-8c Circular to inear (inside movernent) Fig 6-8d Circular to circular (inside movernent)

(b) Move along the outer of obtuse angle corner (180°>a>90°)

1) Linear to linear 2) Linear to circular

Programmed path

. a Programmed path .
L " . \/ »- L -~ Jgr—_
4 -
5 Tool nose center path Tool nose center path
Fig fi-Da Linear to linear Fig fi-9b Linear to circular
(ohtuse angle, outside movernent) {obtuse, outside movernent)
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3) Linear to linear 4) Circular to circular

Programmed path

Y
c N T A==
L
5 Taol nose center path Tool nose center path \ C

Fig 6-9d Circular to circular

Fig 6-9c Circular to linear 5
(obtuse angle, outside movement)

(obtuse angle, outside movetnent)

(¢) Move along the outer of acute angle corner (0.<<90°)

1) Linear to linear 2) Linear to circular

L 5 Tool nose center path Tool nose center path “uc
Fig.-10a Linear to linear Fig 6-10b Linear to circular
(acute, movement outside) (acute, movernent outside)

3) Circular to linear 4)Circular to circular

L § Tool nose center path \
Tool nose center path | €
ie sl SRS e Al o Fig.6-10d Circular to circular (acute,
movement outside) movement autside)

5) Inner side machining less than 1 degree and compensation vector amplification

5 Tool noze center path

Fig 6-8e Linear to linsar (corneris less than | degree, inside movemnent)
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(d) When it is exceptional

There is no intersection

Alarm ocows and  When the tool radivs walue

U tool stops 15 small, there 13 an
o When the compensation walue is large / intersection for the arc
© s compensation,  when  the
@ When the compensation value is small -4 o radiug  is  higger,  the
= . 1 vath !; H intersection may ot exist,
3 TOErAmITIeD pa the tool stops at the end of
8 previous block, and then the
alarm occurs.

Center of arc B Center of arc A

Fig 6-11 Exceptional ------ Thereis no intersection after the path offset

® Offset path with the compensation direction changed in compensation mode
The compensation direction can be changed in special occasion, but it cannot be changed at the beginning and
the following block. There are no inner side and outer side for the full compensation.

1) Linear to linear 2) Linear to Circular

Tool nose center path

Prograrumed S
path a1z [/ Gd1
]
£ g e -
~"Tanl nose center path Programmed L 3
path
Fig A-13a Linear to linear (compensanon Fig.6-13b Linear to circular (compensation
direction changed) direction changed)
3) Circular to linear 4) Circular to Circular
o4 Loolnosecenter path 47 Toal nose center path

———

Programmed path g

Programmed path
Fig 6i-13c Circular to linear Fig 6-13d Circular to circular
(compensation direction changed) {compensation direction changed)

5) When there is no intersection if the compensation is normally performed
When changing the offset direction from block A to block B using G41 and G42, if the intersection of the offset
path is not required, create the vector vertical to block B at the start point of block B.
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17 Linear to linear

B L
B e e -
U B
Programrmed path 42 N ~ G41 _
Tool center path ___________________ ] 4
L 5
FProgratmmed path 7 >
) C41 :
Tool center path S —— ¢
L
Fig 6i-14a Linear to linear, there iz no intersection
(Cotmpensation direction changed)
ii)Linear to circular
Programmed path
| 2
G42,
£
o G41.
L Cs .
Tool nose center path
2
0.
Fig 6-14b Linear to circular, there iz no intersection
(Compensation direction changed)
iii)Circular to circular
-T 1 .'-.t th ot . B _'r" \ .-
" Tool center pa GdZ  Prg ed path
(603, G4l 64y / (602, GAL, (42)
... 1 ? ?

Fig é6-14c Circular to circular, there is no intersection
(Compensation direction changed)

6.2.4 Tool operation in offset cancellation mode
When the G40 command is employed in block in compensation mode, the CNC enters the compensation

cancellation mode. This is called compensation cancellation.
The circular arc command (G02 and G03) can not be employed when the cutter radius compensation C is

cancelled. If they are commanded, alarm is generated and the operation is stopped
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S SN CNC GSK980MDc Milling CNC System

It controls and performs this block and the blocks in the cutter radius compensation buffer memory in the
compensation cancellation mode. If the single block switch is turned on, it stops after executing a block. The next

block is executed instead of reading it when the start key is pressed again

(a) Tool movement along an inner side of a corner (0>180°)

1) Linear to linear 2) Circular to linear

Programmed path

RY
o
«Q
=
Q
=
=4
>
(@]

Tool center path

Programmed iR e T

path path
Fig 6-15a Linear to linear . . .
. . . Fig 6-15h Circubar to inear
(inner side, offset cancellation) (inmer side, offset T

(b) Tool movement along the outside of a corner at an obtuse angle (180°>>¢>90°)

1) Linear to linear 2) Circular to linear

Programmed path

————————————————————— - o
Tool center path L Intersection [: ’,«’ Intersection
Programmed path / Tool center path

Fig 6-16a Circular to ineat Fig 6-16h Circular to lnear
(obtuse, outside, offset cancellation) Cobtuse. outside. offset cancellation)

(c) Tool movement along the outside of a corner at an acute angle (180°>¢>90°)

1) Linear to linear 2) Circular to linear

Tool center path L )
c
Programmed path ~ Tool center path
Fig6-17aLinear o linear _ Fig f-17h Linear to linear
(acute angle, outside, offeet cancellation) (acute angle, mutside, offset cancellation

(d) Tool movement along the corner outside at an acute angle less than 1 degree: linear to linear (a<<1°
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L- __._.--—""'__-
S IEPUPE Ll - Tool center path
Hh"‘*uL Prograrmed path

Figt-18 Linear to lnesr (the michuded angle less than |
degres, outside, offset cancellation

6.2.5 Interference check

Tool over cutting is called “interference”. The interference check function can check tool over cutting in advance.
This interference check is performed even if the over cutting does not occur. However, all interference can not be

checked by this function.
(1) Conditions for the interference

1) The direction of the tool path is different from that of the programmed path. (90 degrees to 270 degrees

between these paths)

2) In addition to the condition above, the angle between the start point and end point of the tool center path is
quite different from that between the start point and end point of the programmed path in circular machining

(more than 180 degrees).

Example: Linear machining

Tool center path

The ditections of these two
paths are different ( 180%)

mﬁnns of two paths are different (180°)

Fig f-19%h Machinine it erference (2

(2) If there is no interference actually, but it is treated as interference.
1) The groove depth less than the compensation value
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Tool cent th
Progratrmed path ettt

¥
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Fiz 6-20 Exceptional case (1) treated as interference

There is no interference actually, but program direction in block B is opposite to the cutter radius compensation

path. The cutter stops, and the alarm occurs.

2) The groove depth less than compensation value

Prograrmmed path ~ Tool center path

R

L 4

Fig 6-21 Exceptional case (2} treated as interference

There is no interference actually, but program direction in block B is opposite to the cutter radius compensation

path. The cutter stops, and the alarm occurs.

6.2.6 Command of compensation vector cancel temporarily

If the following commands G92, G28, G29, coordinate command selection G54~G59 and canned cycle are
specified in compensation mode, the compensation vector is temporarily cancelled and then automatically restored
after these commands are executed. Now, the temporary compensation vector cancellation is different to the
compensation cancellation mode, tool is moved to the specified point by compensation vector cancellation from the

intersection. And the tool moves to the intersection directly when the compensation mode restores.

® (Coordinate system setting command G92 and coordinate system selection command G54~G59

Progratmred path M7

G092 hlack
Fiz 6-22  Temporary compensation wector by G92
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Note: SSis indicated as the point stopped for twice in Single block mode.

® Automatic return to the reference point G28

If G28 is specified in compensation mode, the compensation will be cancelled at an intermediate position. The
compensation mode is automatically restored after the reference point is returned.
G215 Intermediate position
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Programumed Tn::|1 Center Reference pnﬁn
path path

Fig.6-23 Temporarily cancel compensation vector by G28

23 Intermediate position

Programmed — Tool center Reference p Bint
path path

Fig. 6-24 G29 ternporarily cancel compensation vector

If the canned cycle command is specified in compensation mode, the compensation will be temporarily
cancelled in the canned cycle operation 1. The compensation mode is automatically restored after the canned cycle is

terminated.

6.2.7 Exceptional case
® When the inner corner machining is less than tool radius
When the inner corner machining is less than tool radius, the inner offset of a tool will cause over cut. The tool

stops and alarm occurs after moving at the beginning or at the corner in previous block. But if the switch of “Single
block” is ON, the tool will be stopped at the end of the previous block.

® When a groove less than the tool diameter is machined

When the tool center moves opposite to the direction of programmed path, the over cutting will be generated by
the cutter radius compensation. Tool stops and alarm appears after moving at the beginning of previous block or at the

corner.

® When a step less than the tool radius is machined

When a program contains a step which is an arc and less than tool radius, tool center path may form a opposite
movement direction to the programmed path. So the first vector is ignored and it moves to the end of the second

vector along a straight line. The program will be stopped for Single block mode, the cycle continues if it is not single
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block mode. The compensation will be executed correctly and no alarm will be generated if the step is a straight line.

(But the uncut part is reserved.)
® When the sub-program is contained in G code

CNC should be in compensation cancellation mode before calling the sub-program (namely, before the G98 is
performed). Offset can be applied after entering the sub-program, but the compensation cancellation should be
applied before returning to the main-program (before M99), or the alarm occurs.

® When compensation value is changed

(a) Usually, the compensation value is changed when the tool change is performed in compensation cancellation
mode. If the compensation value is changed in compensation mode, the new one is ineffective which is effective till
the program is executed again.

(b) If different compensation values are commanded in different blocks of a program, different compensation
value will be compensated to the corresponding block. But if it is an arc, the alarm will be generated. For details,
refer to the following explanation.

(c) about “arc data error in C type cutter radius compensation”.

® When the end point for the programming arc is not on the arc

When the end point for the programming arc is not on the arc, the tool stops and the alarm information shows
“end point is not on the arc”.
Two same points in the starting is shown an example:
N3 Programr[led path

>

Tool center path

N0 G90 G00 X-50 Y-50

N1 G91 G1 G41 X0 Y0 D1 F800 ...without moving
N2 G90 X0YO0

N3 X50

N2 N3 Programmed path

Tool center path

P2
P1

NO

The above-mentioned program may occur the “two same points” when starting, and the compensation may not
perform. The transit point P1 between NO and N1 and the transit point P2 between N1 and N2 are shared a same
point.

NO G90 G00 X-50 Y-50

N1 G1 G41 X0Y0 D1 F800

N2 G91 X0 YO ...without moving

N3 X50

The “last two same points” may occur when starting at the last program, in the case of the compensation has

162



CHAPTER 6 CUTTER COMPENSATION

been performed. The section without moving which is regarded as the movement approximates to the zero, so it is
necessary to maintain the compensation amount. The transit point between N1 and N2 is P1, and the transit point
between N2 and N3 is P2, P1 and P2 are shared a same point.

In the same way, in the compensation mode, if the “two same points” may occur, the compensation value will be
maintained; in the retraction mode, the similar start mode is divided into “the previous two same points” and “the last
two same points”
® The alarm and corresponding explanation of ‘Circular arc data error in cutter compensation C’

(a) The example of this alarm may occur in a circle
Program example: NO G90 GO0 X-50 Y-50 Z50
N1 G01 G42 X0Y0 D1 F800
N2 G02 150
N3 G91 GO1 X-50 Y-50

Tool center path

The transit point between straight line N1 and circular arc N2 is P1, the transit point between circular N2 and
straight line N3 is P2, and the compensation radius is r, in this case, the circular after tool compensation is more than
360°.

The path after N9 block is inserted

Programmed path ‘

Tool center patr-lrhe path after N9 block is not inserted

After a block (N9 G91 GO X0 Y0) (without moving) is inserted between N1 and N2 in the above-mentioned
program, the “circular data error in cutter compensation C” may alarm.

Because the point after N9 inserted which is equal to the one of N1, namely, they are regarded as “two same
points”. The transit point P1 is performed treating the “two same points”, the position of P1 is obviously differ from
the above one which does not insert the N9 block. So the cut circular arc path by this transit point is absolutely
differing from the path to be machined, so the alarm is then generated: “circular arc data error in cutter compensation
c”

(b) The example for a non-circle may occur:

Tool center path

P2
Programmed path

NO
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Program example: NO G90 GO0 X-50 Y-50 Z50
N1 G01 G41 X0 Y0 D1 F800
N2 G02 X50 R25
The P1 and P2 are the transit point of tool compensation as the left figure shown, wherein the “r” is compensation

radius. This is a normal treatment mode for the straight line to circular arc.

Path when teo points

. are the same one
Path in  nommal

treatment mode Programmed path

AN

r
"P1 pe

Y
M1

Nz

The alarm may occur in terms of the following program
NO G90 GO0 X0 Y0 Z0
N1 GO01 G41 X0 Y0 D1 F800 ...without moving originally start
N2 G02 X50 R25
Because the N1 block does not a movement, namely, it equals to the “two same points”. The transit points P1
and P2 are performed based on the treatment of two same points (The path of two same points), so the circular arc
path cut by this transit point obviously differs from the actual path to be machined, in this case, the “circular arc data
error in cutter compensation C” may alarm.

(¢) In the calculation of arc cutter compensation C, this alarm may issue if the compensation radius D is

modified.

Tool center path

G41 . Programmed path

NO

Program example: NO G90 GO0 X-50 Y-50 Z25
N1 G01 G41 X0Y0 D1 F800
N2 G02 X50 R25
N3 G02 X100 R25
The left figure is shown the programmed path and the tool center path.
If the compensation radius D is changed in N3, for example, the D2 is specified in N3 block (the value of D2 is
not equal to the one of D1), in this case, it is similar as (b), an alarm of the “circular arc data error in cutter

compensation C” may occur.
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CHAPTER 1 OPERATION MODE AND DISPLAY

CHAPTER 1 OPERATION MODE and DISPLAY

This GSK980MDc system employs an aluminum alloy solid operator panel, which exterior is as follows.

G NIEsE
EDIT

53262 T3 HAa

ABSOLUTE POS 00991 NPB260 [ MODAL INFORMATION

0 6681 N 62758
X 1. 600
h -0. 630
Z 3.241 -

60O GO1 GO2 GO3 Go4
GBS GO6 GO7 GOS8 GBI

G1a 611

G12
H97 50328

F 1522 -n/-in
12345 mn/ni

[WAIN INFORMATION

e F |

| FED OVR1 |

| RAP_OVRI 313

‘SPI OVRI|
PMH CNT|

our TN

J am;n'e‘ POS & PRG RELATIVE lNTEERiTEB 7
. . . . . . * D
HBEEOERELO BE DIE,

GEALTOOLNO. Jf @ . . . . . D . . . . - . . 0 .
@ @ "6‘ @ = K1 K2 K4
EDIT AUTO wol ff "EaE | mec | manuaL i DNC X

. . . . . . . . . . O .

iu] } sy | 5 | v | S | rua | ruao oo oo

SINGLE skip | MACHNE Mot ookl DRy ff OFTOMAL N VL FOD UL 25% 'V 50% JUL100%)

1.1 Panel Division

00:00:20 |

5. OVERRIDEF.

%

OVERRIDE

This GSK980MDc adopts an integrated panel, which division is as follows:

—
oo

0]
[*]
bk,

FEED HOLD

state indicator

0

—

(€5 = e P OO (e e

soft Eey

-

|ﬁ;ﬁ1 D all - | 1]
> [ 7] 2] 4 | 5 || 8
B|[H]F]R|E[ ] e]a]Ht
[ ] uf ol w] 0 ][
Sl o | o)

e E . el
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13| s [l

8 a=] E A [

Flash
Fort

\ [Edit

Eevboard

Display

Nachine
panel
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1.1.1 State Indication

GSK980MDc Milling CNC System

i i ﬁ i 1 machine zero return
Cx LY 0L Cd4th 3th finish indicator
A OREDY ORM System run status indicator
1.1.2 Edit Keypad
Key Name Function
HﬁEﬁéél’ Reset Key For CNC reset, feed, output stop etc.
OIN|JG |P
= Address input
XY |Z2 juU
& | W
Address key
H | F R 1D
E W L
| J K Double address key, switching between two sides by
A B - pressing repeatedly
MIS | T
[ | =
-+ # . Double address key, switching between many characters
& Sign key .
- by pressing repeatedly
7|8l g9
Numerical D
dﬂ E S key For digit input
s & Decimal : .
o point For decimal point input
ﬁﬁm Input key | For confirmation of parameters, offset values input
OB‘T!%T Output key For start communication output
CHANGE Change key For switching of message, display
For insertion, alteration, deletion of programs, words in
ALTER oetere B cance K ALTER
o Edit key editing B isa compound key, switching between two
functions by pressing repeatedly )
EOB EOB key | For block end sign input
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CHAPTER 1 OPERATION MODE AND DISPLAY

Key Name Function
Cursor
moving For cursor moving control
keys

Page key | Page switching in a same interface

1.1.3 Menu Display

Menu key Remark

To enter position interface. There are RELATIVE POS, ABSOLUTE POS,
INTEGRATED POS, POS&PRG pages in this interface.

POSITION

To enter program interface. There are PRG CONTENT, PRG STATE, PRG LIST, PRG

PROGRAM PREVIEW,4 pages in this interface.

To enter TOOL OFFSET interface. There are TOOL SET, MARRO variables and
coordinate page.

uotlerad( 11

OFFSET

To enter alarm interface. There are CNC, PLC ALARM and ALARM Log

pages in this interface.

To enter Setting interface. There are SWITCH, PASSWORD SETTING, DATE
SETTING &TIME, SETTING (G54~G59) , GRAGH SET and TRACK pages in this interface.

To enter BIT PARAMETER, DATA PARAMETER, PITCH COMP interfaces
PARRVETER (switching between each interface by pressing repeatedly).

To enter DIAGNOSIS interface. There are CNC DIAGNOSIS, PLC STATE, PLC
VALUE, VERSION MESSAGE interfaces (switching between each interfaces by
DIAGNOSS pressing the key repeatedly). CNC DIAGNOSIS, PLC STATE, PLC VALUE interfaces
display CNC internal signal state, PLC addresses, data state message; the VERSION
MESSAGE interface displays CNC software, hardware and PLC version No.

GRAPH To enter GRAPH interface, including graph parameter, graph path interface.
PLC To enter PLC interface, including PLC status, ladder monitor, PLC data.

1.1.4 Machine Panel

The keys function in GSK980MDc machine panel is defined by PLC , see their function significance in the
machine builder’s manual.

The functions of the machine panel keys defined by standard PLC program are as follows:

Key Name Function explanation Function mode
*T > Dwell commanded by program, | Auto mode, DNC,
Feed Hold key MDI MDI mod
FEED HOLD mode

Cycle start commanded by | Auto mode, DNC,

Cycle Start key
program, MDI MDI mode
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GSK980MDc Milling CNC System

&)

Key Name Function explanation Function mode
B
W%+
F. OVERRIDE Auto mode, DNC,
— .
° MDI mode, Edit mode,
WW100%% Feedrate . .
o ) For adjustment of the feedrate Machine zero mode, MPG
Override keys .
F. OVERRIDE mode, Single Step mode,
o MANUAL mode
Wh % —
F. OVERRIDE
Auto mode, DNC,
. . -
MDI mode, Edit mode,
:UJ%+ :I]J%— Spindle override | For spindle speed adjustment i
. . Machine zero mode, MPG
S. OVERRIDE|S. OVERRIDE keys (spindle analog control valid)
mode, Step mode,
MANUAL mode
° 0 Machine zero mode,
NC Lubricating key | For machine lubrication ON/OFF MPG mode, Single Step
LUBRICATING mode, MANUAL mode
Auto mode, MDI mode, Edit
. ﬁ' . mode, Machine zero mode,
f Cooling key For coolant ON/OFF
COOLING MPG mode Step mode,
MANUAL mode
)
S.CW Spindle CW
._ . Machine zero mode,
Spindle control ) .
:DJO Spindle stop MPG mode, Single Step
keys
S. STOP mode, MANUAL mode
® |:| :.) Spindle CCW
S. CCW
Py . . Auto mode, DNC,MDI
Rapid traverse | For rapid traverse /feedrate )
’U'\.; K tchi mode, Machine zero mode,
e switchin,
RAPID Y 8 MANUAL mode
¢ O Soindle exact MANUAL mode, MPG
p <o Spindle orientation mode, Step mode, Machine
ORIENTATION p zero return mode
214, = For positive/negati ing of X, | Machi de, S
. . - or positive/negative moving of X, achine zero mode, Ste
<>z| My Manual feed key P . ,V gatv VIng z P
x| meo | Y, Z axis in Manual, Step mode mode, MANUAL mode

&S|

S

o 5th

&];

[ ORIENTATION

o £

g £°4 Bll<g R84 B

=>

Handwheel axis
selection key

For X, Y, Z axis selection in MPG

mode

MPG mode

L]
J1x1

“rdo Twaco Tixooo
WN25% N50% U00%

MPG/Step

increment and

Move amount per handwheel scale
0.001/0.01/0.1 mm

MDI mode,
Machine zero mode,

Auto mode,
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Key Name Function explanation Function mode
Rapid override | Move amount per step 0.001/ | MPG mode, Step mode,
selection key 0.01/0.1 mm MANUAL mode

o For switching of block/blocks
D’ Single Block _W ) & ) Auto mode, DNC, MDI
K execution, Single block lamp lights d
e mode
SINGLE Y up if Single mode is valid
. For skipping of block headed

. with*/”’sign, if its switch is set for | Auto mode, DNC, MDI
Block Skip key L .

SKIP ON, the Block Skip indicator lights | mode

up
Auto mode, DNC,
I@ Machine Lock If the machine is lockéd, its lam'p MDI . mode, Edit mode,
lights up, and X, Z axis output is | Machine zero mode, MPG
MACHINE key . .
LOCK invalid. mode, Step mode,
MANUAL mode
® usT MST Lock If the .miscellan.eous function is Auto mode, DNC, MDI

o3 locked, its lamp lights up and M, S,

key . .. . mode
M.S.T.LOCK T function output is invalid.
® If dry run is valid, the Dry run lam
fm,’ . y v Yy p Auto mode, DNC, MDI
Dry Run key lights up. Dry run for program/MDI d
mode
DRY blocks command
® Auto mode, DNC, MDI
> de, Machi de,
22 Edit mode key To enter Edit mode rode, Aachifie zero mode
EDIT MPG mode, Step mode,
MANUAL mode
° MDI mode, DNC, Edit

@ mode, Machine zero mode,
Auto mode key | To enter Auto mode

AUTO MPG mode, Step mode,

MANUAL mode
° Auto mode, DNC, Edit
mode, Machine zero mode,

[ MDI mode key | To enter MDI mode z

- MPG mode, Step mode,

MANUAL mode
Auto mode, DNC, Edit
._..é_ Machine  zero . mode, Machine zero mode,
To enter Machine zero mode
M?EEIEIJNE mode key MPG mode, Step mode,
MANUAL mode
° Auto mode, DNC, Edit
Step/MPG mode | To enter Step or MPG mode (one | mode, Machine zero mode,
MPG key mode is selected by parameter) MPG mode, Step mode,
MANUAL mode
° Auto mode, DNC, Edit
@ Manual mode mode, Machine zero mode,
To enter Manual mode
MANUAL key MPG mode, Step mode,
MANUAL mode
.- To enter DNC mode by
m DNC mode key | To enter DNC mode pressing this key in Auto
DNC mode
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1.2 Summary of Operation Mode

There are 7 modes that include Edit, Auto, DNC, MDI, Machine zero, Step/MPG, Manual, modes in this
GSK980MDc.
® Edit mode
In this mode, the operation of part program setting-up, deletion and modification can be performed.
® Auto mode
In this mode, the program is executed automatically.
® MDI mode
In this mode, the operation of parameter input, command blocks input and execution can be performed.
® Machine zero mode
In this mode, the operation of X, Y, Z, 4‘h, 5" axis machine zero return can be performed separately.
® MPG/ Step mode
In the Step/MPG feed mode, the moving is performed by an increment selected by CNC system.
® Manual mode
In this mode, the operation of Manual feed, Manual Rapid, feedrate override adjustment, Rapid override
adjustment and spindle ON/OFF, cooling ON/OFF, Lubrication ON/OFF, spindle jog, manual tool change can be
performed.
® DNC mode
In this mode, the program is run by DNC mode.

1.3 Display Interface

GSK980MDc has 9 function keys including POS, PRG, SET, etc. on its edit keyboard. Each function key
corresponds to one interface which has many pages and operation soft keys. The following introduces the page switch,
relationship between operation input and soft key, and concrete operation methods.

PROGRAM

——[ PROGRAM CONTENT J—y— (PRG. SEARCID)
— (SEARCIT)
——(COPY SEG. )
——(PASTE SEG. )
—(DELETE SEG. )
= |

— (UNDO)
—— (REDO)
—— (SAVE)
— (SEEK)
—— (EDIT NOTES)
[MDI PROGRAM]—g——(CLEAR ALL)
——(1IINDO)
— (RED())
—(COPY SEG. )
——(PASTE SEG. )
POSITION (DELETE SEG. )
L ABSOULUTE PART CLR)  [={ATDED PROGRAVMING J=—g=——(SHTFT)

N (TIME CLR) [
[POS & PRG] (EXTT}

X CLR) ———{ CURRENT]

—IRELATIVE] (X
_En- CLR) { LOCAL DIRJ}——(0PEN)
(7 CLR) —— (NEW&OPEN)

— INTEGRATED X CLR) —(DELETE) .
(Y CLR) ——(COPY TO U-DISK)
(Z CLR) — (FIND}

—— (RENAME)

—(SAVE AS...)
—(DELETE ALL)
——(NAVE SORT)
——(TIME SORT)
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DFFSET

[ Tonl. SET]

—['.'I.'uI‘IE{J 'n.'-".I?!]——lj LR VAR
— LOCAL VAR
—(5Y5 VARD
— [ FIND)

— COORDINATE Jee={ OFFSET 0, 3 ALARM
L CADDLTORY COORDINATE Y

l—=_CLEAR ALL}

b—{ALM INFOR. 3

e INFUT MACH. COORD ) CALM LOG)
SETTING
{0 SFTTING L)
'|::::|
IFGRATE]

(K}

— [CL00k] {SET TINE)
-Es:*r STOP TTHWE)

(ENTER STOP TIME)
— [0 1157 }=—{SELECT)
—(SFITCHING!
=Y T0 U-DISK)
— MY T CONC)
— [GACELP)

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]

LL)
ALL) DMAGNDSS:
1 SELECT PATH)
\PERFORM) [olacNes1s] (140K, SCREEN)
=] (K UPTATE ] =i PERF RN CNC VERSTON [FTNI)

PLC

— [ 1/0 STATE] —_X. Y. T}

(G. R, A)
—(C.T)
—(F1ND)

L [MONITOR] —y—(WINI1 LEVELL)
——(WIN2 LEVELZ2)
— (W IN3 PO)

L [SELECT BLOCK) (0K)
L (FIND CALLER) L (civer)

[C=]

— FIND PARAMETER }————(NEXT}
——[ [ IND COMMAND] (LAST)
— ——(CANCEL)
[PLe naTal —r—({ SETTING)

——(D SETTING)

——(1IT SETTING)

—— (T SETTING)

—(FIND ADDRESS)
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(GRAPI PARAMETER)

PRAMVETER

RACK [LSFLAY D {START)
L—[BIT PARN. ] ——(ADD TO OFTEN USED) = CLEAR
—{Z00M-)
L DATA PARA, J——(ADD T0 OFTEN USED) —
L OFTEN LSED] F*ﬂll;nt |I Fu' —{ CHANGE)
—MOVE DOy
| oren ) 5
ITCHCOY Lo oroen) b
—(FIND) —(REWOVE FROM OFTEN LSED) —(CENTER DISPLAY)
—{REMOVE. ALL) —{CRAGH FEATURE]

1.3.1 Position Interface

POSITION
Press to enter position interface which includes pages ABSOLUTE, RELATIVE, INTEGRATED, and

POS & PRG, and these pages can be viewed by corresponding soft function key.

1) ABSOLUTE POS display page
The X,Y, Z coordinates displayed are the absolute position of the tool in current workpiece coordinate system,

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

these coordinates are memorized as power is down.

EDIT 58223 158 HeA
ABSOLUTE POS 08001 N05147 | HODAL INFORMATION

GO0 GO1 GOZ GB3 GO4

O 6eB1 Nea799 o«

G12
W71 50792

X 2.000 - ¢ me .

12345 mm/min

WAIN INFORWATION

Y  -1.430 - o

FED OVRI| 42%

RAP OVRI| 74% |

Z 3 243 am || SP1 OVRI| 79% |
. PART CNT| 475/

CUT TIME  ©00:00:24 |
10:42:41
| ABSOLUTE |  POS & PRG | RELATIVE | INTEGRATED ‘ | |

FO.BBBR wa/nin actual feedrate: actual traverse speed when the system executes machining
188 mm/min  programmed feedrate: feedrate specified by F when programming

Manual feedrate: feedrate when manual operation

Feedrate override: override selected by feedrate override switch

Spindle override: regulate the spindle’s by tuning spindle override directly

Part counting: part counting adds 1 when M30 (M99 in the main program) is executed

CUT TIME: the system counts the time when the automatic run is started, time unit is hour, minute and

second in order.
The part counting and cut time are memorized at power-down, the clearing ways for them are shown below:
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EDIT 58522 T13 HOA
ABSOLUTE POS 00001 NA4596 | HODAL INFORMATION

GOo GB1 GOZ GB3 Go4

0 6BB1 NB4396 &

G12
K94 §2528

X 0.800 - r @ ..

12345 mm/min

HAIN INFORMATION

Y —B_ 470 mm || JOG.F 774
FED OVRI| 5%

RAP OVRI| 13%

Z 3 24@ om || SPI OVRI| 97% |
. PART CNI| 4925 |

CUT TIWE  ©00:00:21
10:44:01

A ‘ PART CLR | TIKE CLR | | |

Clearing part counting:

1) Press PART B soft key and the part counting is cleared out in the ABSOLUTE POS page. =
CANCEL N . S

2) Press + to clear part counting in the ABSOLUTE POS page. o
.

o

=

Clearing time counting:
1) Press TIHEBER soft key and the part counting is cleared out in the ABSOLUTE POS page.

oaNGEL T _ . .
2) Press + = | to clear time counting in the ABSOLUTE POS page.

S0000: spindle speed feedback by the spindle encoder can be displayed when the spindle encoder is

installed.
TO00: current tool number

HOO: current tool length compensation number
2) RELATIVE POS display page

Displayed X, Y, Z coordinates are the current position relative to the reference point, and they are held on
when the CNC is turned on. To be convenient to operations (including toolsetting, measuring, ect.) X, Y, Z
coordinates can be cleared or divided into two when the single block stops or the system is in stop status. After
clearing, the current point is the relative reference point. When No. 540 PPD is set to 1 and G92 sets the
absolute coordinates, X, Y, Z coordinates are the same those of the absolute.

EDIT | 5@291 T21 Hea
RELATIVE POS 00001 NO7585 | HODAL INFORMATION

GO9 GP1 GOZ GB3 GO4

0 60B1 N@997@ o=

G12
W67 S2609

X 2. 284 L] F 383 wmn/min

12345 mm/min
MAIN INFORMATION

Y 766. 857 o J06F 9573

FED OVRI| 93% |
RAP OVRI| 58% |

Z 543.438 - om =
. PART CNT| 6033 |
CUT TIKE|  00:00:17

15:25:18

A ‘ X CLR | Y CLR | Z CLR | |

X, Y, Z clearing:
Y CLR

1) In RELATIVE POS page, press % to clear X coordinate value; press to clear

175



S IS CNC GSK980MDc Milling CNC System

Y coordinate value; press PR (6 clear Z coordinate value.
2) Execute clearing by pressing keys on MDI panel:
X CANCEL
In RELATIVE POS page, press till X flashes, press and X coordinate value is cleared;
Y& ) CANC , )
In RELATIVE POS page, press till Y flashes, press and Y coordinate value is cleared;
Z, , CANCEL , )
In RELATIVE POS page, press ! | till X flashes, press and Z coordinate value is cleared.
X, Y, Z divided into 2:
X )
In RELATIVE POS page, press till X flashes, press i and X coordinate value is reduced to
half;
e /10
— In RELATIVE POS page, press Bl tiny flashes, press # and Y coordinate value is reduced to
= half:;
g z 7+
S In RELATIVE POS page, press gl z flashes, press # and Z coordinate value is reduced to
g half.
= 3) INTEGRATED POS display page

In POSITION interface, press INTEGRATED | ¢, switch INTEGRATED POS page. In the page, the system
displays simultaneously RELATIVE, ABSOLUTE, MACHINE, DIST TO GO (DIST TO GO can be displayed

only in AUTO, DNC, and MDI mode).

Displayed machine coordinate value is the current position’s coordinate value in machine coordinate

system which is created by machine zero return.

[DIST TO GO] is different value between targeted position of block or MDI command and current

position..
The displayed page is shown below:
AUTO,,s 53163 T14 HpA
[RELATIVE] [ABSOLUTE] Egg Eg:} E% Eg: Egg
X 17.154 X 5.800 E}g it
¥ 754.097 ¥ -4.470 HI6 55200
Z 0.812 7 3950 F 9979 wn/min
12345 mm/min
[MACHINE] [DIST TO GO] T =
% 5550 X 8.850 FED OVRI| 75% |
RAP OVRI| 69% |
! 440 i gl SP1 OVRI 85%
7 0.011 7 0.018 PART CNT| 9059 |
CUT TIHE|  ©09:00:16]

15:27:15

A | X CLR | Y CLR | Z CLR | | | |

Clearing machine coordinates:
Set X, Y, Z to zero return mode A (set No.014), press %% | to clear X coordinate value; press _vow | to

clear Y coordinate value; press B 16 clear Z coordinate value.
4) POS&PRG display page
In position interface, press PSEFRET (o switch to POS&PRG page. The system displays absolute coordinates,

relative coordinates, machine coordinates of the current position as well as 8 blocks of current program. During the
program execution, the displayed blocks are refreshed dynamically and the cursor is located in the block being

executed.
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MDI 57184 TP Hea
POSITION 00001 NB3357 | HODAL INFORMATION
GO GBI GO2 GB3 GO4
[RELATIVE] [ABSOLUTE] [MACHINE] o5 006 007 (08 09
X 31.554 X 20.950 X 19.200 E:g il
Y 742577 Yy -16.590 Y -15.360 Wzl 50387
z 0.040 7 3.281 7 0.038 F 122 ””/“f"
12345 mm/min
PROGRAM HAIN [NFORMATION
g g B
I [N939 G56.1 G143 G1 G3 X-9999.9999 v-9998.9999 7y ¢ 4741
-9999.9999 U-9999.9999 ; I |
2 [N@eo5 G G3 GO X100 Y168 Z100 A160 C100 FED OVRI 86%
3 | RAP OVRI| 76%
4 6o - SPL OVRI| 68% |
5 (NBB26 GOG X75.23 Y75.86 85 A45 (36 WO3:
6 o8z 62 04 - PART CNT| 611
7 (NOB40 G73 ¥60.55 Y22.2 R70 (85.58 725 05.21: CUT TIME|  00:00:32]

15:29:16

ABSOLUTE | POS & PRG RELATIVE | INTEGRATED | | |

1.3.2 Program interface =
1) Program content page %>
Press " to enter program interface, which includes program content, MDI programs, current program/modal g'

and local directory. When the U disk is inserted, its catalogue is displayed. g
In the page, the program content including the current block can be displayed in Edit mode. In Edit mode, the 3

program content can be viewed forward or backward by pressing = or = key.

EDIT | 51228 T35 Hea

PROGRAM INSERT
1 N999 G50.1 G143 G1 G3 X-9999.9999 Y-9999.9999 /-9999.9999 U-9999.9999 =

2 NOBO5 G1 G3 GO X100 Y100 7100 A109 C100

3 H

4 GO ;

5 NOBZO GOO X75.23 Y75.86 785 A4b C36 WO3;

6 G82 G2 G4 ;

7 NOB40 G73 X60.55 Y22.2 R70 C85.58 725 05.21;
8 NOBBO G98 Xb2.232 Ybb.789;

9 [NBeBG G74 XA8 Y78 RES 728.333 F1805:
10 |Noa70 691 684 X30 Y30
11 |Nossp Go4 X1.5:
12 |NOG9G GIB GO X50 Y50 785 A7H C45: B
13 |No100 G99 G116 X55.555 Y50.9 R75 Z45.25 W16.7 120 K8.5 09.7 F1600;
14 |Nel1@ G112 120 J DO:
15 |NO126 GB X55 Y55 785 A75 C60:
16 |N0130 G135 RS5 735 170 JBO K8 W15 US 09
17 |NB140 G137 X80 Y58 170 JBG K8 US:
18 |N@15@ 698 GO X25 Y25 785 AB5.5 C66.66:
15:30:19
PROGRAN WD1
CONTENT , _ PROGRAM
In the page, save, cancel, recover, copy, past, delete, locate, search, index and annotate the current program
in Edit mode, which is shown below:
EDIT 55793 T52 Hea

ROGRAM [088@1] INSERT 08001 NB1788
1 N999 G50.1 G143 G1 G3 X-9999.9999 ¥-9999.9999 7-9999.9999 U-9999.9999 |~

ded programm|

CURRENT | LOCAL DIR. | >

2 |NBOB5 G1 G3 GP X100 Y100 7100 Al00 C100@ ;

3 5

4 GO ;

b |NOOZ0 GPO X75.23 Y75.86 785 A4b C36 WO3;

6 |G82 GZ G4

7 |N0D4® G73 X60.55 Y22.7 R70 085.58 725 05.21;
8  |NDO5@ G98 XbZ.232 YHH.789;

9 |NOD6® G74 X40 Y20 REb 728.333 F1005:
10 |N0O70 GI1 GB4 X30 Y30:

11 |N0B8® G4 X1.5;

12 |NODS® GIO GBO X5® YbO 785 A75 C4b: B
13 |NOT10® G99 G110 Xb5.565 YbO.9 R76 745.25 W10.7 120 K8.5 (9.7 F1600;

14 |NB118 G112 120 J8 DB;

15 |NO126 GO X55 Ybb 785 A75 C60:

16 |NO136 G135 Rbb 735 176 J6O K8 WIb Ub Q9;

17 |NB146 G137 X80 Y58 176 J6D K8 U5

18 |NO150 GIO GO X2b Y25 785 ADS.5 C66.66:
15:32:37
A | PRG . SEARCH | SEARCH | COPY SEG. | | DELETE SEG.| >
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EDIT

PROGRAM -> LOCAL PROGRAM [00081]
1 N999 GbB.1 G143 G1 G3 ¥-9999.9999 Y-9999.9999 /-9999.9999 1)-9999.9999 =

INSERT

2 |NBBO5 G1 G3 GO X100 Y106 7168 A100 C100

3 |

4 GO ;

5 |N0B20 GOB X75.23 Y75.86 785 A45 (36 WO3:

6 G82 G2 G4 :

7 NBB40 G73 X60.55 ¥22.2 R76 C85.58 725 05.21;

8 NOB50 G98 XbZ.232 Ybb.789:

9 NOO6O G74 X40 Y20 R6H 728.333 F1005;

10 (NOO70 GO1 G84 X30 ¥30:

11 NOB8O GB4 X1.5b:

12 (NOO9O GO0 GOOG X50 YbO 785 A75 C4b; B
13 (NO180 G99 G110 Xb5.555 Y50.9 R76 745.25 W10.7 120 K8.5 09.7 F1600;
14 (NO118 G112 20 J6 DO:

15 [(NB120 GP Xbb Yb5 785 A75 C60;

16 (NO130 G135 R55 735 170 J6B K8 W15 U5 09;

17 [NO140 G137 X80 Y50 170 J6B K8 Ub;
18 Nﬁ]ﬁﬂ GS@ Gﬂ X25 Y25 285 A55 5 066 66

GSK980MDc Milling CNC System

59689 TAE HP@
1 _Ng8781

2) MDI program page

PROGRAM

Press to enter MDI page which displays the current G, M, S, T, F, H, D, L commands and relevant

program statuses. The system can complete single block, many blocks and subprogram call in the page.
MDI | 56269 T79 Hem

WDI[08068] INSERT

e

MODAL INFORMATION

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

G15 G13 G78 G15 G190 G40 [ABSOLUTE]
G38 G42 G71 G73 G41 G98 X 28 .300
G64

-22.470
F12345 Hee W61 L1
51625 Do T08 3.295

15:35:43

CONTENT - ded programn|  CURRENT ‘ LOCAL DIR. | |

In the page, save, cancel, recover, copy, past, delete, locate, search, index and annotate the current program
in Edit mode, which is shown below:
MDI | S1366 To9 HoA

MDI[UBBBB] INSERT

| WODAL INFORWATION |

G26 G86 G24 GOB G51 G54 [ABSOLUTE]
G20 G57 G15 G73 (Hil G35 X 31.750
G13
-25.230
F12345 Heo Ho4 L1
$6267 Dee T64 3.302
15:36:10
A | CLEAR ALL | UNDO | REDO | COPY SEG. ‘ PASTE SEG.| > |
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MDI SR627 T76 HEA

=

MODAL INFORMATION

G70 602 G27 G69 G68 G99 [ABSOLUTE]
G99 G11 G67 G80 G389 G76 X 36.550
Gh4

-29.070
F12345 Heo H18 L1
$2073 Deo T48 3.312

156:37:13

A |DELETE SEG.| | | | | > ‘

Note: other operations and relevant pages in the program page are referred to Chapter 5.

3) Current program/modal page
In the current program page, the current block display section contains the current running block information,
the displayed data is limited, and the excessive cannot be displayed.

In the modal information section, the status information of the system’s current can be displayed, the middle row
(XYZ~PQR) are modal data of fixed cycle commands, their corresponding data can be displayed when the fixed
cycle command runs, L is the remainder times of calling subprograms currently

3)

system displays the first 16 blocks where the current cursor is on the right, which is shown below:

DNC 57662 TEE HBA
% F 19 X 8.800 F 12345
¥ $ 08 ¥ 8.900 S 3643
Fi W 687 z 9.006 W 66
* T a1 * 9.160 T 82
x H G11 x 9.200 H 06
I D ol I 7.300 D 00
J L 624 J 7.400 L 1
K A G15 K 7.500
U B 631 u 8.500
¥ C G63 ¥ 8.600
# N 669 W 8.700
P G627 P 80
a G675 0
R 6501 R
650.1
15:38:13
| e | oROCRAN ‘ ” CURRENT | LOCAL DIR.

Local directory page

LOCAL DIR.
Press 4

to display the program directory as follows:

The following figure lists all machining programs. To be convenient to search a program for user, the

EDIT SPP@0 TED Hea
PROGRAM —> LOCAL DIRECTORY 00001 NOODOE
TOTAL: 9 SPACE: 40.0 M USED: 8.7 W IDLE:31.3 M
|| NAME | s1ZE | DATE |/ PROGRAM PREVIEW 02000 \
T 00001 855 B 2017-05-29 || 44 N1@ G9@ GOO X0 YO Z0:
00002 8§21 B 7012-05-29 | /N20 M98 P901@ L4;
01111 193 B 2012-07-31 /:gg N8 53000 2.
02000 164 B 2012-08-02 ﬁnsa Ho8 POBID L3,
03000 29 B 2012-87-31 | jan'ue ’
09600 330 B 2012-05-29 N50 G@:! X5:
09801 240 B 2012-87-31 || NGO M30-
09602 0B 2012-07-31 || N108 09010-
09810 24 B 7812-07-31 | G91 GO1 X108 Y10 Z10;
N200 W99
14:19:20
PROGRAM WDI Aided
| CONTENT | PROGRAM ‘ Programning|  CURRENT || LOEAL IR

The top status information display area displays the system’s run mode and status, the below displays total
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programs of the current system, total capacity of all programs and free space.

The list displays program list, each program size of current system, and recent modifying date. Programs with
blue background is a program selected by the current cursor, such as 02000. Program with orange font and L&
before it is uploaded to the position display page and can be executed, such as O0001.

In the local directory page, the following operations can be executed, including, opening, open&new, deletion,
copying to the U disk, search, rename, save as, all deletion, arranging names, arranging time, which are shown below:

MDI 59924 T5@ Ham
TOTAL: 3 SPACE: 30.0 M USED: 20.8 M IDLE:10.9 M
|| NAME | s1zE | DATE ||| PROGRAM PREVIEW 08001 |

(% 00861 811 B 2012-83-13 || N999 G50.1 G143 G1 G3 X-9999.9999 Y-9999.9999 7
0epe2 788 B 2@11-11-3¢ || ~9999.9999 1-9999.69939 -
08883 67 B 7811-11-3¢ || NOOB5 Gl G3 GO X100 Y108 Z160 A100 C100 :

GO :

NBD20 GBO X75.23 Y75.86 785 A45 C36 MO3:

G82 G2 G4

NOG40 G73 X60.55 Y22.2 R70 C85.58 725 05.21;
NOO50 G98 X52.232 ¥55.789;

NBOBO G74 X40 Y20 R65 728.333 F1005;

NOO70 GI1 G84 X30 Y30:

NOO8O GB4 X1.5:

[e—y
— NODID GIO GOO X50 Y50 Z85 A75 CAS:
NO1@® G99 G110 X55.555 Y50.9 R75 Z45.25 W10.7 I

,g 20 K8.5 09.7 F1600:
& NOT1O GI12 120 Jo D6:
it NO120 GO X55 Y55 785 A75 C60:
9—)1- 15:41:34
S' A ‘ OPEN ‘ NEWSOPEN | DELETE(DEL)| | FIND(P) ‘ > ‘
=1

AUTO, S@54@ T72 Ham

PROGRAW —> LOCAL DIRECTORY 00001 NB6371

TOTAL: 3 SPACE: 30.0 M USED: 20.8 M IDLE:10.9 M
|| NAME | s1zE | DATE |||/ PROGRAM PREVIEW 00001 \

[k 00881 811 B 2012-83-13 || N999 G50.1 G143 G1 G3 X-9999.9999 Y-9999.9999 7
Oepe2 788 B 2@11-11-3¢ || ~9999.9999 1-9999.6999 -
08883 67 B 7811-11-3¢ || NOOB5 Gl G3 GO X100 Y108 Z160 A100 C100 :

GO :

NBD20 GBO X75.23 Y75.86 785 A45 C36 MO3:

G82 G2 G4

NOG40 G73 X60.55 Y22.2 R70 C85.58 725 05.21;
NOO50 G98 X52.232 ¥55.789;

NBOBO G74 X40 Y20 R65 728.333 F1005;

NOO70 GI1 G84 X30 Y30:

NOO8O GB4 X1.5:

NG90 G9O GO X50 Y50 785 A75 C45:

NB160 G99 G118 X55.555 Y5@.9 R75 745.25 W10.7 I
20 K8.5 Q9.7 F1600:

NO110 G112 120 JO DO:

N@120 GO Xbb Y55 785 A75 C66;

15:42:15

A ‘ RENAWE ‘ SAVE AS. .. | DELETE ALL| NAME SORT | TIME SORT ‘ > ‘

4) U directory page
When the system USB has a U disk, -~ is pressed to display a soft key “USB DIR.”. Press [%8BR-, and the
window display CNC program directory in a “/U” file. The files in the U disk directory can be input or output.

MDI . 500e@ TEA Hoe

PROGRAM -> USB DIRECTORY(/u) 00601 NGB0
TOTAL : 4 |

| | NaME | sIZE | DATE |||l PROGRAM PREVIEW 00001 |

00001 855 B 2012-03-16 | ppon1 (i FRIEH 7 FLR322980MNCIE S (4TH
00002 821 B 2012-03-16 | EZk%h,5THEZEGH));

09000 330 B 2012-03-16 | NO6GO5 GOO X100 Y100 7100 A100 C160;
09001 203 B 2012-93-1¢ || NOB10 G17 GI0 G54 G49 GO X50 Y50 Z50 A
50 C50 HO;

NOO20 GOO X75.23 Y75.86 Z85 Ad5 C36 MO
3:

NOO30 G983 G82 R75 721.5 P2000 F1200:
NOO40 G73 X60.55 Y22.2 R70 (85.58 725
05.21;

NBO50 G938 ¥52.232 Y55.789;

NOOBO G74 X40 Y20 R65 728.333 F5:
NOO70 GO1 G84 X30 Y30:

NOOSO G4 X1.5:

NBO9D GIO GOO X50 Y50 Z85 A7S CAS;
NO100 GI9 G110 X55.555 Y50.9 R75 745.2

« 15:57:53

J| USB DIR. | | | | > |
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In the USB directory page, the following operations can be executed, including, opening, open&new, deletion,
copying to CNC, search, rename, save as, all deletion, arranging names, arranging time, which are shown below:

AUTOgks ~ 5009@ TPA Hea
TOTAL: 4 |
| | NAME | SIZE | DATE ||| PROGRAM PREYIEW 00001 |

00001 855 B 2012-03-16 | 00001 CGHLERIEH A< F 4R 7328 980MDCFERR (4TH
00002 821 B 2012-03-16 | EE4.5THE L))

09000 336 B 2012-063-16 | NOOO5 GBG X100 Y160 2100 A100 C100:
09001 203 B 2912-63-15 | NOO1D G17 GI0 G54 G49 GO X50 Y50 750 A
50 C50 HO:

NOO20 GO X75.23 Y75.86 785 A45 (36 WO
3;

NOO30 G98 G82 R75 721.5 P2000 F1200;
NOO40 G73 X60.55 Y22.2 R0 C85.58 725
05.21;

NOO50 GI8 ¥52.232 Y55.789;

NOO6O G74 X460 Y20 R65 728.333 F5:
NOO70 GI1 G834 ¥30 Y30

NOO3O G4 X1.5:

NOO9D GO GOO X506 Y50 785 A75 C45;
NO100 G99 G110 ¥55.555 Y50.9 R75 745.2

= 16:03:09 =
A | OPEN | NEW&OPEN |DELETE(DEL4 AN | SELECT DIR| o
g
AUTOgxs 50068 TEA Hea 8
5
TOTAL: 4 | S

| NAME | SIZE | DATE ||| PROGRAM PREVIEW 00001 |

0poo1 855 B 2012-03-16 00001 (HLER 411 T~ PSR A3 EF9SOMDCTE T (4TH
00002 821 B 2012-63-16 B, 5THEZEH))

09600 330 B 2012-03-16 NOOO5H GOO X100 Yl@@ Z100 A100 C100:
09001 203 B 2012-93-16 NOD10 G17 GI0 Gb4 G49 GO X50 Y50 /50 A
50 C50 HO:

NO020 GOO X75.23 Y75_86 785 A4 C36 MO
3:

Nop30 G98 G82 R75 Z21.5 P2000 F1200:;
NOD40 G73 ¥60.55 Y22.2 R70 (85.58 725
5.21:

Napba G98 Xb2.232 YhH_789:

NODBO G74 X40 Y20 R65 728.333 Fb:
NOO70 GI1 G84 X306 Y30:

NOBge GA4 X1.5:

NO098 GI0 GO® XbO Yo@ 785 A7H C4h:
NO106 G99 G110 Xb5.555 Y5H0.9 R7H 745.2

» 16:07:24
A | RENAME | SAVE AS.. | DELETE ALL| NAWE SURT| TIME SURT|

5) Calculator page

Press to enter the calculator page in the program content page. The system can complete some
basic counting, which is shown below:

EDIT 51387 T398 HBQ

PROGRAM -> LOCAL PROGRAM [00081] INSERT 00001 NB5200
NO99 G50.1 G143 G1 G3 X-9999.9999 Y-9999_9999 7-0999.9999 U-9999.9999 [~

NBBes G1 G3 GO X100 Y100 7100 A100 C100

2
3 5
4 (GO ;

5 |N0O20 GBO X75.23 Y75.86 785 A4b C36 WO3:
6 (G82 GZ G4

7 [NOD40 G73 X60.55 Y22.2 R70 C85.58 725 05.21 ; |[WAHuI[E.N10
8  |NOO50 G98 Xb2.232 Y55.789:

9 |NOO6O G74 X40 Y20 R65 728.333 F1005: >
10 |NOO70 GS1 G84 X30 Y30: jjﬂﬂﬂﬂ
11 |N@O8E GB4 X1.5;

12 |NOOYD 90 GOO X50 Y50 785 A75 C45: Jjﬂﬂﬂg
13 |NO100 G99 G110 X55.555 Y50.9 R75 745.25 W10,

14 (N@118 G112 120 JB DO: Ajﬂﬂﬂﬁ
15 |N@120 G X55 Y55 785 A75 C60;

16 |N@130 G135 R65 735 170 J6B K8 W15 US 09: QﬂﬂﬂJj
17 |NB148 G137 X80 Y50 170 J6B K8 US:

18 |[NB150 9B GO X2b Y25 785 Abb.5 (66.66; M_,dﬂmgﬂ

16:23:29

| | CALCULATOR| | | | > |
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1.3.3 Tool Set, Macro Variable, Coordinate System

OFFSET
Press to enter the tool compensate interface which includes OFFSET&WEAR, MACRO, SYSTEM

VARIABLE. Press corresponding keys to view displayed content of each pages.

OFFSET . . . .
key is a compound key. Press it once from other display page to enter the tool offset page, and press it

again to enter the macro variable page.

1. Tool set page
In tool compensate interface, press - to enter tool offset management page, press 5 to
display No. 001 ~No.032 offset. as shown:
EDIT 54810 T48 HeA
TOOL -> OFFSET & WEAR 08081 NO7832 | COORDINATES
| no. | | GEOCH) | GEO(D) H
o GEO 0.008 0.000 [RELATIVE]
WEAR 0.000 0.000 x B
0z GED 0.008 0.0088 —
WEAR 0.080 9.000 Y 765.577
g G0 0.000 0.000 643430
WEAR 0.000 0.000 ;
o4 GEO 0.000 0.008
WEAR 0.008 0.000 [ABSOLUTE]
g5 OE0 0.080 9.000
WEAR 0.000 0.000 X 3.000
o GO 0.000 0.000 . 2 930
WEAR 0.008 0.008 :
07 GEO 0.000 0.000 7 3.245
WEAR 0.000 0.000
16:25:07

A |DFFSET&WEAR ATC SET | | FIND(P) ‘

Tool & wear input methods: absolute input, relative input and automatic measure input;

Absolute input: first move the cursor to the required position, directly input the digit and then press “Input” key;
Relative input: first move the cursor to the required position, directly input the digit and then press
“Change/Macro” key. The position value where the cursor is is added to the input digit value;

Automatic measure input: first move the cursor to the required position, press ‘X’, ‘Y’ or ‘Z’, and press “Input”
key and the current machine coordinate value is input to the position value where the cursor is.

2. Macro variable page

In tool compensate interface, press - to the macro variable management page as follows:

EDIT 31730 T43 HpA

OFT -> WACRO [PUBLIC YARIABLE] 00001 NoB444
| NO. | DATA | NO. | DATA | NO. | DATA

188 112 124

101 113 125

102 114 126

183 115 127

184 1186 128

185 17 129

106 118 130

187 119 131

108 120 132

189 121 133

110 122 134

111 123 135 e
0100 Memory data,set @ after power on.

16:30:10

A | PUB VAR LOCAL VAR| SYS VAR ‘ | FIND(P) | |

Macro variable value can be directly specified by macro command or directly input by keyboard. The concrete is
referred to Chapter Five Macro Program.
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Macro variable input: first move the cursor to the required position, directly input the digit, and then press
“Input” key.

Press _ MOV 4 search a serial number.
1) Public variable
EDIT | 51738 749 Hog
OFT —> MACRO [PUBLIC VARIABLE] 00001 NOB444
| NO. | DATA | ND. | DATA | ND. | DATA |
we [ 2 124
181 113 125
102 114 126
103 115 127
104 116 128
165 117 129
106 118 130
167 119 131
108 120 132
109 121 133
110 122 134
111 123 135 c
0100 Memory data,set 0 after power on.

16:36:10

A - LOCAL VAR| SYS VAR | | FIND(P) | |

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]

2) Local variable

EDIT | SBB76 T46 Hop
| ND. | DATA | NO. | DATA | NO. | DATA I
1 [ s 2
2 14 26
3 15 27
4 16 28
5 17 29
6 18 30
7 19 31
8 20 32
9 21 33
19 22
1 23
12 24
0801 MWemory data,set B after power on.

16:31:42

N PUB VAR - SYS VAR ‘ | FIND(P)

3) System variable

EDIT | §h3@5 TAS HPA
| NO. | DATA | NO. | DATA | NO. | DATA =
1000 | wmesexs 1012 1107 J
1001 rxxxxxxx| 1013 1108
1002 1014 1109
1003 1815 1118
1004 1032 1111
1005 1100 112
1006 1101 1113
1007 1102 1114
1008 1103 1115
1009 1104 1132
1010 11085 1133
1011 1106 2001 E
1000 Read G54.0°s value

16:32:50

A | PUB VAR | LOCAL VAR |- | FIND(P)
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3. Coordinate system setting page

Press to the coordinate system setting page:
MDI 58788 T22 Hoa
EXT OFFSET G54 COORD. ts5 coRD. | | [ABSOLUTE]
¥ o.e08 | X 0.008 | X 0.000 X 42 850
¥ 0.000 | ¥ 0.880 Y 0000 ¥ -34.110
7 0600 | 7 p.ooa | 7 0000 z 3.324
656 COORD. G57 COORD. G58 COORD. [HACHINE]
X 0.000 | X 0000 X 0000 X 1.400
¥ 0.800 | ¥ 0.880 Y 0000 ¥ -1.120
—_ z 0.000 | Z 0.000 7 0000 z 8.003
=
S
g LH OFFSET C0- | coORDINATE | | CLEAR ALL | MACHP%URD‘ |
) Workpiece coordinate system setting page
S |
MDI 53015 T22 HE@
P1 COORDINATE | P2 COORDINATE | P3 COORDINATE [ABSOLUTE]
x [ eleea | x .60 | X 0.000 X 46.600
¥ p.000 | ¥ 0600 | ¥ 8000 Y -37.110
7 p.000 | 7 0.000 | 7 8000 z 3.332
P4 COORDINATE | P5 COORDINATE | PG COORDINATE [WACHINE]
X 0.800 | X 8000 | X 0.000 X 5.150
¥ 0.000 | Y p.gea | v 0.000 ¥ ~4.120
z 0000 | Z p.000 | Z 0.000 z 8.010
A | oo |[ R roe) | oew | | |

Additory workpiece coordinate system setting page

Set coordinate system zero point: workpiece coordinate zero offset, G54, G55, G56, G57, G58, G59 and 48
additory workpiece coordinate systems.
®  Absolute data input
The user input: “data—+input key”, modify the data where the cursor is into the “data” input by user.
® Relative data input
The user input: “data+change key”, the sum between the previous data where the cursor is and “data”
input by the user changes the previous data where the cursor is.

® Automatic measurement input

INPUT

Move the cursor to corresponding position, then press MACH. CORD " ap g the system changes automatically

the previous data where the cursor is into the current “X (or Z, Y) machine coordinate™.

4 Tool magazine debugging page

Press _soft key to enter the tool magazine debugging page which executes the disc tool magazine
debugging, the tool sheath number means the tool sheath, and the tool number means corresponding tool number in
the tool sheath number.
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MDI ~ 50pe@ T@@ Hae

|. TOOL SHEA| ~ NO.(T) . TOOL SHEA] ~ NO.(T)  [i. TOOL SHEAl  NO.(T) |
000 o 812 12 z4 24

]m 001 013 13 025 725
00z 2 14 14 26 26
003 3 815 15 027 27
004 4 016 16 028 28
0805 5 a7 17 29 29
006 6 018 18 030 30
0e7 7 19 19 a31 31
008 8 020 20 032 32
009 9 021 21
010 10 0822 22
011 1 023 23

The tool of number under the pocket number 1(Tool sheath under vertical position)

- MACRO YAR. | COORDINATE | | FIND(P) |

Tool sheath number 000 means the tool number of current spindle, ]ﬁ means the tool sheath when the current
tool magazine falls down.
Tool magazine debugging function can be used with the ladder, and its debugging is referred to explanations of
the ladder.

1.3.4 Alarm Interface

ALARM
Press key to enter alarm interface including ALM INFOR. ALM LOG which contents can be viewed by

pressing the corresponding soft function.
1) ALM INFOR. page: CNC and PLC information alarms and prompts are listed in the same window, which can

U =

be distinguished by alarm number. Press , to roll the table line-by-line, press , to roll

the table page-by-page. The page is displayed as follows:

CNC ALM: 1. CNC WARN: ND. PLC ALM: NO. PLC WARN: NO. |
| ALM. TYPE | ALM NO. NOTE |

17:17:04

o, w | | ]|

When an alarm or warn occurs, upper of the page separately displays types and quantity of current alarm or warn,

which is shown below:
CNC ALM: 1. CNC WARN: NO. PLC ALM: NO. PLC WARN: NO.
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When PLC alarms or prompts, an address information is displayed with black background in the information
line; CNC alarms or prompts, the causes and troubleshooting are displayed with black background in the information

line.
Remove alarm: ' is pressed to remove the alarm, and some alarms are referred to causes and
troubleshooting.
Note 1: When PLC alarms or prompts, an address information is displayed with black background in the information line;
Note 2: CNC alarms or prompts, the causes and troubleshooting are displayed with black background in the information
line;
Note 3: No. 0~N0.3999 are CNC alarm numbers, No. 4000~No. 4999 are CNC warning numbers, No. 5000~No. 7999 are
PLC alarm numbers and No. 8000~No. 9999 are PLC warning numbers;
Note 4: When parameters which is valid after power-on are modified, alarm can be removed after power-on again;
Note 5: Detailed alarm messages and PLC alarms are referred to Appendix I and Appendix II.
~ ALARM ALM LOG
= 2) ALM LOG page: press to enter the alarm page, press to enter alarm log page. The page
(=)
2 | _ | = B
g records recent history alarm messages including alarm type, alarm number, alarm time. Press , ,
5 il
o
= , to view alarm log messages. The display page is shown below:
EDIT 53447 TAA HO@
| ALM. TYPE | ALM NO.| NOTE | ALARM TIME |
GCNC ALM 2908 startup ladder error,please make 2012-83-16,17:16:54
sure the ladder is exist and
correct!
ALW INFOR. | ALM LOG CLR LOG
(O Alarm log sort order: the latest alarm log message is located the headmost of the first page and
others are arranged orderly. There are up to 200 alarm messages. When the alarm log exceeds 100 messages,
the last history log message is cleared.
. CLR LOG
@ Clear history record: press to clear all alarms and prompt messages below 2-level
operation permission in the history record display page.
) REBET )
3) Clear alarm: when many alarms occur simultaneously, LY/ | is pressed once to clear one alarm where the
' REGET CANCEL : .
cursor is ( press L% | and simultaneously to clear all alarms in ALM interface).
_ _ . nebdr|  omce
4) Clear warning: when many warnings occur simultaneously, LY/ | or is pressed once to clear one
. _ rehér CANCEL . .
warning where the cursor is ( press LY and simultaneously to clear all warns in ALM interface).
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1.3.5 Setting Interface

SETTING
Press to enter setting interface including CNC setting, system time and file management page which can

be viewed by pressing corresponding soft keys.
1. Setting interface

| CNC
In setting interface, press IESSEITINGEE to enter CNC setting page.

EDIT 54638 T34 HR@

CURRENT LEVEL: O  DEGRADE
INPUT PASSHORD: | ]

ALTER PASSWORD: | ]
PARAMETER OPERATION

BACKUP CURRENT PAR. (MANUFACTORY)

" RESUME STORED PAR. (MANUFACTORY)

" RESUME DEFAULT PAR.1(SERVO 1R LEVEL)
 RESUME DEFAULT PAR.Z(STEP WOTOR)

"~ RESUME DEFAULT PAR.3(SERVO @.11 LEVEL)
C RESUME STORED PAR. (PRODUCE TEST)

PARAMETER SWI.: &  OFF

PROGRAM  SHT.: = ON
AUTO SEGWENT : & OFF

PRESS KEY [L]1 TO TURNON, PRESS KEY [W] TO TURNOFF.

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]

17:21:57

| CNC
SETTING CLOCK | DOC LIST | ON | OFF | |

1) Switch setting: display ON/OFF of PARAMETER SWT., PROGRAM SWT., AUTO SEGMENT:
PARAMETER SWT.: modify parameters when the parameter switch is ON; prohibit modifying parameters when
it is OFF;
PROGRAM SWT.: edit programs when the program switch is ON; prohibit editing programs when it is OFF;
AUTO SEGMENT: the system automatically creates the block number in the course of editing programs when
AUTO SEGMENT is ON; the block number cannot be automatically created but is
input by hand when it is OFF;
In the page, use ‘U’ and ‘D’ keys on MDI panel to switch the switch status.
2) Parameter operation: backup and resume current parameters of CNC:
BACKUP PAR.(user): it is used to backup CNC parameters for user(save);
RESUME PAR. (user): it is used to resume the backup parameters for user (read);
RESUME DEFAULT PAR. 1(servo 1u level): it is used to read initial standard parameters used to servo 1u level;
RESUME DEFAULT PAR. 2(stepper 1u level): it is used to read initial standard parameters used to stepper lu
level;
RESUME DEFAULT PAR. 3(servo 0.1u level): it is used to read initial standard parameters used to servo lu
level.
EDIT 59941 TES HEA

SWITCH SETTING LEYEL SETTING

PARAMETER SWT.: & OFF CURRENT LEVEL: 3 DEGRADE
INPUT PASSWORD: [ ]
ALTER PASSWORD: [ |

PARAMETER OPERATION

BACKUP PAR. (USER)

RESUME PAR. (USER)

© RESUME DEFAULT PAR.1(SERYO 1B LEVEL)
© RESUME DEFAULT PAR.2(STEP MOTOR)

© RESUME DEFAULT PAR.3(SERVO ©.11 LEVEL)

HODIFY PARAMETER AND EDIT PROGRAM

17:24:39

| CNC
SETTING CLOCK | DOC LIST | | DEGRADE | |

3, 4, 5 level user display page

N

PROGRAM  SHT.: = ON
AUTO SEGMENT : & OFF
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EDIT 53717 T73 HOA

PARAETER SHT.: & OFF CURRENT LEVEL: 2 DEGRADE
INPUT PASSWORD: |

ALTER PASSWORD: [ |

PROGRAW  SHT.: =" ON
AUTO SEGHENT : & OFF

PARAMETER OPERATION

© BACKUP CURRENT PAR. (MANUFACTORY)
~RESUME STORED PAR. (MANUFACTORY)
 RESUME DEFAULT PAR.1(SERVO 11 LEVEL)
"~ RESUME DEFAULT PAR.2(STEP WOTOR)
 RESUME DEFAULT PAR.3(SERYO 0.11 LEVEL)
“RESUME STORED PAR. (PRODUCE TEST)

CAN MODIFY SCRW COMP & MACRO PROG, PLC

17:25:20

| CNC
SETTING CLOCK | DOC LIST | | CONFIRM | |

2 level user display page
3) Authority level setting: display, set user’s operation level:
GSK980MDc password level is divided into 6 from top to low including machine manufacturer (2 level), device
management (3 level), machine operation (4 level), basic operation (5 level) and operation limit (6 level);

Machine manufacturer level: modify CNC status parameters, data parameters, pitch compensation parameters,
tool offset data, edit part programs(including macro programs), edit and modify PLC ladder, upload and download
ladder;

Device management level: modify CNC status parameters, data parameters, tool offset data and edit programs;

Machine operation level: modify tool offset data (toolsetting operation), macro variables, edit part programs, do
not modify CNC status parameters, data parameters and pitch compensation parameters;

Basic operation level: run the current program and modify tool offset data;

Operation limit level: no password level. Operate the machine panel, cannot modify tool offset data, cannot
select programs, cannot edit programs, cannot modify CNC status parameters, data parameters and pitch
compensation parameters.

EDIT 59941 TES HO@

PARAMETER SWT.: & OFF CURRENT LEVEL: 3 DEGRADE
INPUT PASSHORD: | ]

ALTER PASSWORD: [ ]

ol

PROGRAM  SHWT.: = ON
AUTO SEGMENT : & OFF

PARAMETER OPERATION
CBACKUP PAR. (USER)
" RESUME PAR. (USER)
C RESUME DEFAULT PAR.1(SERVO 11 LEVEL)
~RESUME DEFAULT PAR.2(STEP MOTOR)
" RESUME DEFAULT PAR.3(SERYO @.11 LEVEL)

MODIFY PARAMETER AND EDIT PROGRAM

17:24:39

| CNC
SETTING CLOCK | DOC LIST | | DEGRADE
SETTING

Press on the operator panel to enter the system interface, and press

to enter password display

page, press (DR ] or INPUT PASSHORD to enter the corresponding setting, at last input corresponding

operation password to execute the corresponding operation authority. The user can modify the level and lower level’s
password, or degrade the current level.
1-level, 2-level cannot hold after the system is turned off, the system enters the 3-level after power-on. 3-level~
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5-level can hold after power-off and the system recovers the previous operation authority level.

(1) Authority level entry

Press E to degrade the operation authority level, and the the system displays the current operation
authority level in the operation authority level column;

Press INPUT PASSHORD to input corresponding level’s password to enter the level operation authotiry.
Note: Initial password of each operation authority level is shown below:

Operation authority Initial password
1-level e
2-level oAk
3-level 12345
4-level 1234
5-level 123
6-level No password

(2) Alter password
Enter the required operation level, and press ALTER PASSHORD to alter the current authority register password.

2. System clock page

In Setting interface, press |t0 enter the system clock page:
EDIT 52423 192 Hem
CLOCK 00001 NO6588

I'suN |'moN | TUE | WED | THU | FRI | SAT

26 27 28 29 1 2 3 ‘\
11 12 18

4 5 8 7 8 9 18
1 12 13 14 15 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

1 2 3 4 b 6 7

2012 -03-16,17 :26 :08

17:26:07
SET
N | SET TIME | STOP TIME‘ | | | ‘

2.1 Change system clock

Press " to enter modification mode, press l <« ‘, l = to switch the required Year/ Month/ Hour/ Minute /

Second, press it again to escape the mode. With the lower operation authority than 2-level, the user cannot modify the
past time but the following time. For example, the current time is “2010-01-01,08: 00: 007, the user cannot modify it
into “2009-01-01,08: 00: 00”or “2010-01-01,07: 00: 00”. With the operation authority more than 2-level, the user has
no the limit. When the system has stopping data (not including the machine stopping), the user cannot modify the

clock.
EDIT 52423 192 Hea

CLOCK 00881 NBBG588

SUN | MON | TUE | WED | THU | FRI | SAT |

26 27 28 29 1 2 3 ‘\
3912 4

4 5 6 7 8 9 19 Lo
1Mmoo1z 13 14 15 17 :
18 19 2 21 22 23 24
% 26 27 28 20 30 3l

12 3 4 5 8 7

2012 -83-16 ,17 126 : 08

17:26:87

SET
A s | gt | | | ||
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3. Document management page

In Setting interface, press DOCTEIST to enter file management display page as follows:
MDI _ SPR@R TRA HAG
B GSKISOMDC B fu

) SYSTEM FILES 3 00001.CNC
[ PARAM.PAR [ 00002 . CNC
[ TOFF.CMP [ 09608 _CNC
L™ WOFF . WMP [ 09601 .CNC

= PROGRAM Lo iR AE
—[% 08001.CNC
—[3 08002 .CNC
—[ 002008 CNC
—[ 09000 .CNC
[ 09001.CNC

A | SELECT | SWITCHING| (Fiae | Backup ‘| | |

[a—
-
(=}

k=]
]
=
Q
-+
o
o
=]

3.1 Document operation

The windows is divided into left and right column: the left column displays the system document of system and
part program document catalogues; when the system has a U disk, the right displays document catalogues of the U
disk, which is shown above. At the moment, the user can input/output the system document, output the documents of

system to the U disk, or input the documents of the U disk into the system.

CHANGE

(1) Presssoft key to make the cursor switch between the left column and the right column;

=

(2) Press , to open and close it when the cursor is on the document;

DATA
. INPUT
(3)Press , to move the cursor to the required file, press to select the document, and there

DATA
INPUT

is a tick in front of the selected document; when the cursor is on the file, at the moment, press to select all

documents of the file;
COPY TO
(4) At the moment, after the document of system, —UBISK _is pressed to output all selected documents to the

COPY TO
U disk; and so, after the documents of the U disk, —CNC | is pressed to input all selected documents of the U

disk to the system document catalogue.

3.2 System backup, recover function

With different operation authority, the user can backup and resume corresponding files;

With 2-level operation authority, the user can backup and resume part programs, parameters, pitch compensation,
tool offset, ladder parameters, ladder, and upgrade the system;

With 3-level operation authority, the user can backup and resume part programs, parameters, pitch compensation,
tool offset and ladder parameters;

With 4-level operation authority, the user can backup part programs, parameters, pitch compensation, tool offset,
and resume part programs and tool offset.
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MDI ~ 5AARA TAA HO@
DOCUMENT HANAGEMENT 00662 NO0OO
&< GSKISOMDC &= /u
SYSTEM FILES 1 08001 . CNC
[ PARAM. PAR ) 00002 . CNC
[ TOFF . CHP —) 09000 . CNC
L[ WOFF . WWP —) 09001 .CNC
PROGRAM o B R
- 00001.CNC
|- 00002 . CNC
[ 00200 CNC
[ 09000 CNC
L[ 09001.CNC
COPY TO
A | SELECT | SWITCHING | UoDISK BACKUP J | | =
System backup, resume page =
@
H
MDI ~ 5AARA TAA HO@ S
BACKUP_OPTION HELP H-
“PARAMETER  ~ PROGRAM ~ OFFSET 1.SELECT YOU NEED =

ITEMS. PRESS [EXECU
TE] SOFT KEY TO BA

PITCH COMP. [ PLC PARA. ~PLC

106 CKUP/RESTORE.
2 .CORRESPONDING IT
PARAMETER I PROGRAM I OFFSET EM OF RESTORING CO
FPITCH COMP. T PLC PARA.  rPLC ULD NOT BE SELECTE
D WHEN THE FILE DO
SOURCE P2 |/u/gsk98@mdc7backup/user ESN'T EX

BACKUP SYSTEM PARAMETERS TO /u/gsk380mdc_backup

813 » 08:56:24
SELECT

A DESELECT | SELECT ALL| CANCEL ALL PATH | PERFORM

System backup page with 2-level operation authority

MDI ~ 5PAAR TAR HA@
FPARAMETER I~ PROGRAM I OFFSET 1.SELECT YOU NEED

ITEMS. PRESS [EXECU
TE] SOFT KEY TO BA

PITCH COMP. T PLC PARA. PLC

106 CKUP/RESTORE.
2. CORRESPONDING IT
I~ PARAMETER I PROGRAM I~ OFFSET EM OF RESTORING CO
mPITCH COKP. T~ PLC PARA. rPLC ULD NOT BE SELECTE
D WHEN THE FILE DO
SOURCE PA |/u/gsk98@mdc_backup/user ESN’T EX

RESUME DATA?
PRESS [IN] KEY TO RESTORE
[CAN] KEY CANCEL

= 09:04:10
A | SELECT |SELECT ALLl CANCEL ALLl oAl | PERFORM | |

System resume page with 3-level operation authority
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1.3.6 Status parameter, data parameter, often used parameter and pitch compensation page

PIRAVETER . . . .
Press to enter parameter interface including status parameter(bit parameter), data parameter, often used
parameter and pitch compensation page, which can be viewed by pressing corresponding soft key.

1. Status parameter page

Jto enter parameter setting page as follows:
589814 TH6 HAA

In the system page, press i

PARAMETER NOB

| DATA | NO. | DATA | NO. | DATA I~
10010000 0013 00000060 0520 00000001
00000010 0014 00911111 0528 00000001
00100008 0172 00100000 0548 10000100
LlsTsule]ols )] 0173 00000000 8542 00000001
100066000 0174 000000600 0551 00000011
00000000 0175 00000000 0562 00000000 |-

00000008 0187 X 00000000 0582 00000010
00811111 == 7 00000000 0584 00000000
00000111 === ¥ 000000600 0588 00000000
0eB11111 0188 X 01000101 0600 00000000
00000000 — Y 01000101 0601 00000000
00000001 — 7 01000101 0650 00000000 3

0001 ¥EE txx kxk ACS HWL xxx [SC %kx
BIT? Unused

09:14:07

| BIT PARA.‘ DATA PARA. | OFTEN USED | PITCH COMP | FIND(P) | |

There are two lines to display parameter contents, the first displays English abbreviations of all bits of the

() )

L or W;

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

parameter where the current cursor is, and display of their parameter bit can be changed by pressing
the second displays Chinese definitions of all bits of the parameter where the cursor is.

The page displays detailed information of user parameters, the system parameters can be set or modified, the
parameter currently set by user can be backup, the user can resume the parameter to the one that the system defaults
or resume it to the one that the user backups.

In MDI mode, the PARA. SWITCH is ON, the operation authority is equal to or more than 3-level, the user can

= B8 t U

DATA
INPUT

execute parameter setting. Select the required modification parameter by pressing

FIND(P . . .
or press L input the required parameter serial number, and then press

to position the cursor to the

parameter. As the following figure, the cursor is No. 0001, the user presses the numerical key to input 8-digit 2

DATA
INPUT

decimal numerical value, presses to confirm the setting completion; when the input value is less than 8-digit, 0

is added to the high-order position.

MDI S87R5 T32 Hea

| NO. | DATA | NO. | DATA | NO. | DATA =
0001 1001 0013 00000000 0520 00000001

0002 00000010 0014 aen11111 0528 00000001

0003 00100000 0172 00100000 0540 10060100
0en4 000ppoRA 0173 0000000 0542 00000001

0005 10000000 0174 00000000 0551 00000011

0006 00000000 0175 00000000 0562 00PPO000 =
0007 00000000 0187 X 00000000 0582 00000010
0008 00011111 == 00000000 0584 00000000
0009 00000111 === 7/ 00000000 0588 00000000
6e10 0ee11111 0188 X 81000101 0600 00000000

011 00000000 — Y 01000101 0601 00PPO000
0012 00000001 -— Z 021000101 0650 00000000 E
0001 %EE *xx bxx ACS HHL #kx ISC wkx

BIT7 Unused

09:15:45

| BIT PARA.‘ DATA PARA. | OFTEN USED ‘ PITCH COMP | FIND(P) | |
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The system sets bit parameters according to their bit:

5 t ¥

(1) In PARAMETER setting page, press , , , to select the required parameter to
set;
CHANGE . . . . .
(2) Press to enter bit parameter to modify bit parameters according to bits, press and

to select the required parameter bit to modify as follows:

MDI | 55193 TB1 Hoa
| PARAMETER > BIT PARAMETER 00001 N07g79 |
| NO. | DATA | NO. | DATA | NO. | DATA I~
0001 00019068 0813 00000000 0520 00000001
0002 00000010 0014 00011111 0528 00000001
0003 00100000 0172 00100000 0540 10000100 r:::
0004 00000000 0173 00000000 0542 00000001
(41415133 18000008 8174 00000000 a5b1 00088811 "g
0006 00000008 08175 00000000 0562 00000000 = EE.
0007 00000000 0187 X 00000000 0582 00000010 o]
0008 00011111 -— Y 00000000 0584 00000000 S.
0089 00000111 = 7 00000000 0588 00660000 g
0018 00011111 0188 X 01000101 0660 00080000
0011 000000600 ==== Y/ 01000101 0601 00000000
0012 00000001 -—Z 01000101 0650 00000000
0006 kxk xokx ik 7MS ZM4 ZMZ WY ZMX
BIT@ Ref.point(X) return in Mode (8:B 1:C)

09:24:46
| BIT PARA.  DATA PARA. | OFTEN USED | PITCH COMP ‘ FIND(P)
R
(3) Press repetitively to switch the parameter bit between 0 and 1 to modify the value of the parameter

bit;

| BIT PARA. A0 10 :
In BIT PARA. page, press 4 to enter the sub-menu, press _UEIENUSEDT to set corresponding
parameter number to often used parameter page to display.

MDI 56332 T34 Hpa
PARAMETER -> BIT PARAMETER 00001 NO3139
| NO. | DATA | NO. | DATA | NO. | DATA I~

0001 000100660 0013 00000000 0520 00000001

0002 00000010 0014 00011111 0528 00000001

0003 00100000 0172 00100000 0540 10000100

0084 00000066 8173 00000000 0542 p0eEaa1

0005 10000000 0174 00000000 05561 00000011

0006 00000000 0175 00000000 0562 00000000  |—

0007 00000000 0187 X 00000000 0582 00000010

0008 60011111 =¥ 00000000 0584 000060

0009 00000111 ==== 7 00000000 0588 0000000

0010 00011111 0188 X 01000101 0660 00000000

0011 000000O0 == 7 01000101 0601 0000000

0012 00000001 -—Z 01000101 0650 00000000 E
0006 ook xkx bk ZMS ZWA ZMZ ZWY EZMX

BIT@ Ref.point(X) return in Mode (8:B 1:C)

09:25:23

ADD TO
A | OFTEN USE[]| | | | FIND(P)

2. DATA PARA. page

| DATA PARA. = | | =
In PARAMETER page, press 4 to enterer data parameter page. Press , to

enter each page to view or modify revelant parameters as follows:
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In DATA PARA. page, there is a line of Chinese prompt, displaying the parameter definition where the current

Cursor is.

EDIT 59815 T36 HA@
RAMET DATA PARAMETER

| NO. | DATA | NO. | DATA | NO. |
0015 X 1 0024 X 400 | 0032 X
-— Y 10— X 400 | — ¥
== & 1 =12 400 | —= 1
0016 X 1 | 0025 2000 | 0034 X 0
-— Y 1 | 0026 090 | — ¥ 0
-—Z 1| 0027 gopp | —- 7 0
0022 X 7600 | 0028 700 | 0041 200
=== ¥ 7600 | 0029 180 | 0042 X 100
=== ¥ 7600 | 0036 50 | ——- ¥ 100
0023 X 100 | 0031 X 5000 | —- 7 100
-— Y 190 | — ¥ 5000 | 0043 X 5000
== I 180 | ——- £ b008 | —- ¥ 5000 -

8015 Command multiplier for each axis.

09:27:03

[u—y
p—
.o BIT PARA. | DATA PARA. OFTEN USED ‘ PITCH COMP | FIND(P)
S . .
o Methods of data parameter setting are the same those of bit parameters:
o) —_—
o+
2 = B 40 U | | FIND(P)
5 (1) Press , , to select the required parameter to modify; or press ——M
DATA
. . . INPUT .
to input the required parameter serial number, and then press to position the cursor to the parameter;
&
(2) Press the numerical key to set numerical value, and then press to confirm the setting completion;
(3) Press - , , to select other required parameters to set.

| BIT PARA. A D ,
In BIT PARA. page, press 4 to enter the sub-menu, press |[_OETEN USED| to set corresponding
parameter number to often used parameter page to display.

58113 T41 Hea

1 NO

. NO. | DATA | NO. | DATA
0015 X 1 0824 X 400 | 0032 X
— Y 1) — X 400 | — ¥
== 7 1 =12 400 | --——- £
0016 X 1 | 8825 2000 | 0034 X 0
— Y 1 | 8826 190 | —= ¥ 0
—Z 1| 8827 8000 | —- Z 0
0022 X 7600 | 0028 700 | 0041 200
=== {f 7600 | 0029 100 | 0042 X 108
=== 7600 | 0030 50 | -—— ¥ 100
0023 X 100 | 08031 X 5000 | — Z 100
— Y 199 | — ¥ 5000 | 9943 X 5000
== 180 | ——— 1 5000 | -——— ¥ 5008 -
8015 Command multiplier for each axis.

09:27:38

ADD TO
A | OFTEN USED| | | | FIND(P)

3. OFTEN USED PARA. page

OFTEN USED
In PARAMETER page, press - to enter often used parameter page as follows:
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EDIT | 55392 T15 Hea
| PARAMETER -> OFTEN USED PARAWETER 00001 N6@G72
| NO. | DATA | NO. |  DATA | NO. | DATA |
o188 x [ dieooiol
— ¥ 01000101
-1 01600101
0015 X 1
-— ¥ 1
— 1 1
0087 00600010

0188 %% RRTx x¥x xxx ¥x¥ RRLx RABx ROAx
BIT7 Unused

09:28:31

| BIT PARA. | DATA PARA. |- PITCH CUMP| FIND(P)

Often used parameters include parameters often used by user in bit parameter and data parameters. Setting

—_
=
methods of often used parameters are the same similar to those of data parameters and bit parameters. :
N L <1
EN
In often used parameter page, press o 4 to enter the submenu as follows. The user can move or P
. . o
remove parameters. Removing often used parameters cannot influence the removed parameter. +
[N
EDIT | 53445 T4B Hea S
PARAMETER —> OFTEN USED PARAMETER 08081 NB3458
| NO. | DATA | NO. | DATA | NO. | DATA |
mgs x| ieeaien
— Y 01800101
-1 01600101
0015 X 1
- 1
—1 1
0002 00000010

0188 k% RRTx ®xx xxx xxx RRLx RABx ROAx
BIT? Unused

09:28:54

REMOYE FROM
A ‘ HOVE UP | WOYE DOWN | AUTO ORDER | OFTEN USED | REMOYE ALL |

® PITCH COMP page
PITCH COMP ‘

Press to enter pitch compensation page as follows:

EDIT | 5884 T51 Hea

AXIS X AXIS ¥ AXIS 7

| wo. | value [ | o, vALuE | No. | vauE [
geoe [ @ 0200 0 0400 0
0001 o 0201 0 0401 0
0002 [ 0202 o 0402 0
0003 9 0203 4] 0403 0
0004 o 0204 0 0404 0
0005 o 0205 0 0405 0
0006 4] 0206 1) 0406 0
0007 o 0207 0 0407 0
0008 o 0208 0 0408 0
0009 o 0209 0 0409 0
001g [ 0210 o 0410 0
0oe11 9 0211 4] 0411 0
0012 o 0212 0 0412 0
0013 o 0213 a5 0413 o

‘ BIT PARA. | DATA PARA. | OFTEN USED |- FIND(P)

There are 1024 pitch error compensation points. Pitch range of each axis can be modified by #3620, #3621,
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#3622. The user can view or set pitch compensation value corresponded to each compensation number.

FIND(P)

In pitch compensation page, press to select the required pitch

compensation number to set its compensation value; or press to search the pitch compensation

number, position the cursor to the required compensation number to modify its compensation value.

DATA
. . INPUT | .
When the operation authority is equal to or more than 2-level, is pressed to make compensation value of
the selected compensation number be modification state. Press numerical key to input compensation value and then
DATA
INPUT . . .
press to confirm the modification completion.
1.3.7 Diagnosis interface
DIAGNOSIS . . . . . . . . .
Press to enter diagnosis interface including diagnosis and system information subpage which content can
=% be viewed by pressing corresponding soft key.
1
o 1. System diagnosis page
Q
,‘j, DIAGNOSIS . .. | DIAGNOSIS . .
S Press to enter diagnosis interface, press soft key to enter the system diagnosis page

including keyboard diagnosis, status diagnosis and auxiliary function parameters which can be viewed by pressing

=]

AUTO 53427 38 Hop
DIAGNOSIS -> CNC DATA STATE 00001 NB3288
| NO. | DATA | NO. | DATA | NO. | DATA =
0000 (0000000 0012 12 0024 00011000
0001 00000001 0013 13 0025 00011001
#6802 Boooen10 0014 14 0026 pee1 1010 —
0003 00000011 0015 0001111 0027 00011011
0004 00000100 0016 00000000 0028 00011100
0005 00000101 0017 00000000 0029 00011101
8606 00008110 0018 80008000 0030 86A11110
aea7 Beoeo111 8e19 Ll a10l51515]7] 0031 aee11111
0008 00001000 0020 00000000 0032 00100000
0009 00001001 0021 00000000 0033 00100001
0010 19 0022 00000000 0034 00100010
#B11 11 8023 61516101515 1517] 00835 0a108a11 E
0000 ESP xxx xxx DECH DEC4 DECZ DECY DECX
BIT7 ESP siznal

09:30:34

| CNC LOCK
DIAGNOSIS VERSION | | SCREEN | FIND(P) | |

There are two lines to display diagnosis number contents, the first displays English abbreviations of all bits of

the diagnosis number where the current cursor is, and display of their diagnosis bit can be changed by pressing

() ]

L or L/ ; the second displays Chinese definitions of all bits of the diagnosis number where the cursor is.

Lock
Press __SCREEN " to Jock the screen. After lock, the user cannot switch pages and move the cursor. (lock the

screen when the diagnosis keyboard is needed to avoid switching pages).

FIND(P) . . .
Press =77 to execute the search according to diagnosis number.

2. CNC version page
| CNC DIAGNOS'S
Press I YERSION'" 1 press repeatedly to enter CNC version information page. The page displays CNC
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current software, hardware, system ID and PLC version information as follows:

MDI S0PaA TR HAA
YSTEM INFORMATION ADDER INFORMAT IO

PRODUCT - LADDER FILE : | GSKI3OMDc SeriesEN.LDZ
SH VER. : LADDER DESIGN: | GSK, CHINA |
HW VER. : LADDER VER. :[2011.08.12 \
BOOT VER.: VERIFY CODE : [ 2869 \
SYSTEM ID: CREATED DATE : |2012-83-12,02:29:58 |
PLC VER. : LAST DATE - |2012-03-12,02:29:58
ADDER STA NOTE:

PLC STATE: [RUN. || GSK9BOMDC/MDC-V Standard Ladder

CUR CYCLE:

MIN.CYCLE:

MAX.CYCLE: [16 |

NG
DIAGNOSTS || yepsioN | | |

1.3.8 Graphic interface =
o
GRAPH 3
Press to enter graph interface including graph parameter and graph track page. B‘
1. Graph parameter ot
In graph parameter page, the user can input boundary values of canvas and coordinate system of graph S
track display, and the input numerical value is memorized after power-off, which is shown below:
MDI 57847 TES HEA
COOR OPT= (0:XY 1:YX 2:ZX 3:XYZ 4:YZ 5:2Y 6:XZ 7:XZ¥)
SCALE =
CENTER = (X AXIS VALUE)
CENTER = (Y AXIS VALUE)
CENTER - (Z AXIS VALUE)
X MAX. =
YoHAX. =
ZMAx. =
X MIN. =
YHIN. =
ZHIN. -

09:35:09

GRAPH TRACK
PARAMETER DISPLAY

| TRACK
Press IEDISELAYTL to enter the graph track page as follows:
MDI 59835 138 HAR

TRACK DISPLAY 00081 N91732
—N993 G50.1 G143 G1 G3 X-9999.9999 Y-9999.9999 7-9999.9999 U-99¢ [ asoLUTE]
NBBB5 G1 G3 GO X106 Y188 7100 A100 C108 3.150

-2.350
3.245

2. Graph track

09:35:35

GRAPH | TRACK
PARAMETER DISPLAY 4 START(S) | CLEAR | CHANGE(K)‘
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In graph track page, the user can execute operations including start (sketch), stop(stetch), (graph) zoom(=/-),

clear, change, move and so on. The above displays the current block and the next in Auto mode.
MDI 55053 T33 Hea

TRACK DISPLAY 00001 NB9280
—N999 GbO.1 G143 G1 G3 X-9999.9999 Y-9999.9999 7-9999.9999 U-99C [ 4psoluUTF]
NBB5 G1 G3 GO X100 Y160 Z100 A100 C100
14.450
-11.390
3.268

09:35:56

A | START(S) | CLEAR | Z00M+ ‘ Z00M- | CHANGE (K) | >

MDI Se471 T3 HOA

TRACK DISPLAY 00001 NB5751
—N999 G50.1 G143 G1 G3 X-9999.9999 Y-9999 9999 7-8999.9999 U-99¢ [ xpsol UTE]
NOBBb G1 G3 GO X100 Y100 2100 A166 Cl100
X 58.660
Y -46.750
z 3.356

09:37:70
A | CENTER | GRAGH | | | | >

DISPLAY FEATURE

GRAGH
Press _FEATURE | to popup graph feature information at lower right corner as follows:

MDI 55736 T19 He@

TRACK DISPLAY 00001 NBO671
—N999 GbO.1 G143 G1 G3 X-9999.9999 Y-9999_9999 7-9999.9999 U-99¢ [ ABSOLUTE]

NOQO5 G1 G3 GO X100 Y100 Z100 A100 C100 1.700

-3.590

3.248

H.OFFSET [}
¥ .OFFSET 0
SCALE: 100%
WOYE DIS ]

09:44:17

A CENTER GRAGH
DISPLAY FEATURE
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1.3.9 PLC interface

PLC interface includes I/O state, ladder monitor, PLC data and file list which contents can be viewed by
pressing corresponding soft key (file list page can be viewed with 2-level operation authority or more)

1. I/0O state interface

Press | /D STELE to enter PLC state page as follows:

MDI 52483 T74 HOQ
LADDER -> [/0 STATE -> X.Y.F 08001 NB2176
X SIGNAL Y SIGNAL F SIGNAL

0 00000000 = 0 00000060 = 0 06660000 =
1 008000000 1 00000000 1 00060000
2 00000000 2 00000000 2 00000000
3 00000000 3 00000060 3 00000000
4 08000000 4 00000000 4 000B000E
5 00000000 — 5 00000060 - 5 06660000
6 00000000 6 00000000 6 00000000
7 00000000 7 00000000 7 00060000
8 00000000 8 00000060 8 06660000
9 008000000 9 00000000 9 00060000
10 00000000 10 00000000 10 00000000
11 00000000 E 11 00000060 E 11 00000000

X0000 xkk ik ESP Xk DECX *xk bk ok

BITo

09:48:27

| 1/0 STATE‘ PLC DATA | MONITOR | FILE LIST ‘

. . . CHANGE . . .
The screen display notes of each parameter which can be viewed, is pressed to view detailed notes of

each data of each parameter.
FIND(P) . . o
Press == " to position the cursor to the required parameter position to search. The search can be
executed in the whole page, and the parameter name and parameter number must be correctly input, and the system
prompts there is no found when the only parameter number is input.

=iIRE

B

contents, the first displays English abbreviations of all bits of address number where the current cursor is, and address

) L

bit can be changed by pressing L or Lt/ ; the second displays Chinese definitions of some bit of the

Press

to view signal states of PLC addresses. In PLC state page, there are two lines to display

address number where the cursor is.
1.1 X/Y/F signal

In PLC state page, press | VO STATE) 1 enter the submenu page to view PLC state information data. In the

page, press AAE to display state information of each parameter of X, Y, F. At the moment, press ,

to switch among X, Y, F, press ﬁ R G to view parameters of X, Y, F, G.

In PLC state page, the system displays states of X0000~X0031, Y0000~Y0031, FO0O00~F0255, which is shown

below:
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MDI 52648 T3 HEE
| LADDER -> 1/0 STATE -» X.¥Y.F 00001 NO8433 |
X SIGNAL Y SIGNAL F SIGNAL
o | oooeveon = | e ooooeope =l @ 0800B0RD 'ﬂ
1 000A0O0D 1 00000000 1 00000000
2 00000000 2 00000000 2 00006060
3 00000000 3 00000000 3 00000000
4 00000000 4 00000000 4 00000000
b 0900000 5 oopppop | 5 0800B0RD
6 00000000 6 00000000 6 00000000
7 00000000 7 00000000 7 00006000
8 00000000 8 00000000 8 00000000
9 00000000 9 00000000 9 00000000
18 00000A00 10 00000000 18 0000B0RD
1 oosoooen o) | 11 00000000 [ 11 00000000 ||
NO0OD kxx xxx ESP sk DECK *%x xxx Sk8
BlT8

10:06-58 |

FIND(P)
1.2 G/R/A signal
— Press - to view state information of G, R, A. At the moment, press R = to switch among R,
=
?3 A, K, press i) R O to view parameters of R, A, K.
e In the page, the system displays states of G0000~X0255, A0000~Y 0024, RO000~R099, which is shown below:
[
= MDI 51243 TEA HEA
| LADDER -> 1/0 STATE -» G.R.A 00001 NO6aT7 |
G STGNAL R SIGNAL A STGNAL
] Imlﬂ (] ooogooos = @ 0OpoRDBY =
1 40000000 1 00000000 1 00000000
2 60000060 2 000000G0 2 00000000
3 00000000 3 00000600 3 00000000
4 00000000 4 00000000 1 00000000
b 08000060 5 00000008 b 00000000
6 00000000 6 00000600 6 00000000
7 @0000060 7 00000060 7 00000000
8 00000000 8 00000000 8 00000000
) 00000000 9 00000000 9 00000000
18 08000060 10 00000008 18 00000000
i 00000000 () | 11 00000000 .| 11 00000000 (.|
Gooaa
BlIa
A X.Y.F G2T FIND(P)

1.3 C/T signal
Press - to view state information of C, T. At the moment, press < s = to switch among C, T,

press (i} , U o view parameters of C,T.
In the page, the system displays states of C00~C99, T00~T99, which is shown below:

MDI 53705 TE2 HE@
[ LADDER > 1/0 STATE > C.T 00001 NO7479 |
C CNT. PRESET VALUE  CURRENT VALUE T TIMER PRESET VALUE  CURRENT VALUE
o el el e 0 0
1 0 a j 1 o 0
2 0 (] 2 ] 0
3 f 0 3 a o
4 0 (] 4 0 (]
5 0 0 5 a 0
i f 0 & (] 0
7 0 (] 7 0 (]
8 f 9 8 a 0
9 0 (] 9 0 (]
18 0 L 10 a 0
1 0 o 1l 0 0
C0900
A XYF GR-A FIND(P)
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2. Ladder graph monitor page

There are 3 PLC program view windows in ladder monitor page to view state information of ladder, which

can select blocks, view call, page up/down, search parameters, command, network and so on as follows:

MDI ~ 5PARA TAA HAR

HETWORK]
K18, B—-1:Cursor returns in auto mode

%24.8 K1@.8 GB.6
1 | |t {
HNETHWORKZ
R335. B-—-Sian of AUTO. MDI. DNC mode.
F3.3 R335.8
— .t (]
F3.4
—
F3.5
HETHORK3
B335, 7:F8, 20%. BE%. 188% key can be used to adjust rapid rate in AUTCL MDIL Db
F3.5 R335.7

Ju—
=
— o
10:06:04 o
A WINI WINZ WIN3 | SELECT FIND > | P
Levell Level2 P BLOCK CALLER Ei
e
g
MDI ~ S5AP@AA TAA HAm
LADDER -> MONITOR [ WIN? - Level2] 00662 Nooooo
NETWORKT
K10, B—1:Cursor returns in auto node
x24.8 K18.8a G8.6
— | { ]
HETWORKZ
R335. B-—Sign of AUTO. MDI. DNC mode,
F3.3 R335.8
— | {—
F3.4
F3.5
NETWORKS
R335. 7:FB. 2B%. BEE. 188% key can be used to adjust rapid rate in AUTO. MDI. D
F3.5 R336.7
— | {—
F3.4
F3.3
— -
. G19.7

10:06:17
FIND FIND FIND
o | HOME | END |PARAMETER COMMAND | NETHORK | 2 |

In monitor page, the user can view current contact, coil ON/OFF state, timer, counter’s current value. When the
HO.5

contact, coil is ON, it is on the green background; when it is OFF, the color is the window background. al_lm
Y252

means contactor X0.5 is ON, and— ¥~ means coil Y25.2 is OFF.

2.1. Window program view
In the monitor page, the system can simultaneously monitor four window programs, view respectively ladder

block corresponded to each window by pressing, L:"Ig'zz WPINg , at the moment, the screen displays the
block ladder corresponded to the selected window.
2.2. Window block selection
WIN2 WIN3
(1) select the required block window, i.e. respectively press, —LevelZ Po to select the window.

SELECT
(2) press BLOCK to select the window program as follows:
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MDI | SARAR TAR HAR
HETWORK1
K18, B—1:Cursor returns in auto node

SELECT BLOCK TO WIN 2

| ADDRESS SYMBOL

Levell Levell

Level?2 Level2

Po subf

P1 subB1

P2 sub02

P3 sub@3 d to adjust rapid rate in ALTO, Hrégg ?DI\

P4 subB4 :

P5 subl5 =

P6 sub06

P7 subB7

P8 sub08

P9 subB9

10:06:33

I 0K | CANCEL | | | |

(3) press E, i) , U

9

to select the ladder block corresponded to the window.

(4) press g, confirm the selection and return to the previous menu, press %’ to cancel the

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

selection and return to the previous menu.

2.3. Call view

The window used for view ladder is a subprogram of the ladder, the screen displays cﬂﬂg}z ‘ at the lower right

corner of the window to view where PLC subprograms are called, which is shown below:

202

MDI 50000 TEA He
LADDER -> MONITOR [ WIN3 - P@(sub@)] 00002 NOBADO
METYWORK] |
VB, 2 vellow lanp
F1.7 Fa.5 Y2 2
| { | (]
UZ&.]
(]
WETWORKZ
¥A.1: green lamp
: ¥2.3
I
v(24.3
WETWORKS
Y8.8: red lanp
FI‘BI Ye.d
I
v(24.2
WETWORK4
10:06:55
A | WINT | WINZ | WIN3 SELECT FIND > |
Levell Level?2 Po BLOCK CALLER
MDI . 50008 TR Hea
LADDER -> MONITOR [ WINZ - LevelZ?] 00002 NOBADO
A1.@ PA
[— .} CALL N
METWORK133
F3.8 RA.7
I DIFD_H
WETWORK1 34
F3 R&. 6
— | DIFD N
WETWORK1 35
Pl: PI: suborogram of cheosing a axis on the hancwhes!  and adiusting npa/step
F3.8 P
— | CALL N
F3.1
R8. 6
_'
Ra. 7
_'
WETWORK1 36
P2t subprogran of adiusting rate in the rapid mode
F3.3 Pz
[— | CALL N
10:07:24
A HIN1 | HINZ2 HIN3 | SELECT FIND > |
Levell Level?2 Pa BLOCK CALLER
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2.4. Find
(1) Select the required commands, parameters, network and other block windows, respectively press,
WIN? WIN3
Level2 Po to select the window to make the corresponding block ladder program be displayed
in the window, and the user can find commands, parameters, network and so on in the window.
HOME END ..
(2) Press to position the cursor to the home and end of the block corresponded

to the window to view them.

MDI ~ SARAA TAA HAA
LADDER -> MONITOR [ WIN2 - Level2] 00992 Nooogo
RIT1.B Pe
[— -t CALL R
NETWORK1 33
F3.@ A7
— {DIFD 1
NETYORK1 34
Fa.1 AR5 =
f DIED R .
NETYORK135 o
Pi: P1: subprogram of choosing a axis on the handwheel and adjusting mpa/step Le]
F3.8 Pl ®
— CALL R =
Fa.1 e
e
RE. 6
— 3
Ra. 7
_‘
NETWORK136
PZisubprogram of adjusting rate in the rapid mode
5.8 P2
[— .t CALL

10:87:57

A RINT WINZ WINS | SELECT FIND >|
Levell Level2 Pa BLOCK CALLER

FIND
(3) Press _PARAMETERI to find relevant parameters of the ladder, such as R, X, Y, G and soon. For

example, input “R335.7”, pressﬂ to find R335.7 as follows:

MDI ~ SPAAA TAR HAR
LADDER -> WONITOR [ WINZ - Level2] 00002 NOOOOO
RITT.8 A
| Ty
HETWORK 133
F3.@ BA. 7
— | DIFD_H
HETWORK 134
F3.1 RA. 5
} OIFD_H
HETWORK 135
Pl: P1: subprogram of choosing a axis on the handwheel and adiusting mpg/step
F3.8 al
— | CALL 1§
F3.1
RA. 5
_‘
RA. 7
_‘
FIND
PARAMETER
R33b.7_
10:08:29
NEXT | LAST | | | CANCEL | I

FIND |
(4) press _COMMAND | to find the relevant commands of the ladder, such as MOVN, DECB,CMP and

other PLC commands. Input “MOVN” and then press _ MNEAT o find MONV commands as follows:
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MDI | SAARA TRA HAA
HETWORK 133
F3.8 RA. 7
— | DIFD_H
HETWORK1 34
F3.1 BE. 6
— | DIFD__H
HETWORK 135
Pl: P1: subprogram of choosing a axis on the handeheel  and adiusting mpgystep
F3.0 il
f CALL_H
F3.1
RA. §
Ra. 7
—
FIND
COMMAND
MOVN
10:08:58
| NEXT | LAST | | | CANCEL | I

FIND
(5) press _METHORK | to view network number of current ladder window. For example, find network 5,
the following figure is shown:

MDI

_ 50080 108 Hea

06082 Neooos

LADDER -> MONITOR [ WIN2 - Level2]

¥23.3

—
FS.W)J
_‘

WETWORKTG
Y232 indicator of JOG node
F3.2

— |

HETWORKTY

¥23. 5 indicator of DI mode
F3.3

[—

HETWORK1S

Y23.6: indicator of AUTOD mode
F3.5

Y236
(I

|
WETWORKTS
Y23, 7 indicator of EDIT node

o

FIND
NETHORK
15_

10:09:06

A | HOME | FIND

FIND
END |PARAMETER COMMAND | NETHORK | > |

FIND

MDI | SAARA TRA HAA
LADDER -> WONITOR [ WINZ - Level2] 00002 NOBGOS
F3.8 ¥23.3
— | {
FS.WFAAJ
4{
WETWORK TG
Y232 indicator of JOG node
. ¥23.2
— | {
WETWORKTY
Y23.5: indicator of MOl node
F3.3 ¥23.5
— - {—
WETWORKTE
Y23.6: indicator of AUTD mode
F3.5 ¥23.6
— | |
WETWORKTS
¥23.7: indicator of EDIT mode
F3.6 Y23, 7
— | {
WETWORKZE
Y23 4: indicator of REF node
10:09:28

Al HOME | Sl

FIND
END |PARAMETER COMMAND | NETHORK | > |

FIND

il . .
(6) press , and the screen displays to return the previous menu.
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2.5 Return

M . . .
In the above figure, press and the screen window displays to return the previous menu.

3. PLC data page
In ladder page, press JERAES to enter the PLC data state display page, and the system displays

=M=

K0000~K0039, DT000~DT099, DC000~DC099, D0000~D0999. Press , to view PLC data

values.
In PLC data page, there is a prompt line at the bottom to display definitions of the parameter at which the current

cursor points, which is shown below:

MDI | 57781 T13 Hea
 NO. | DATA | No. | DATA | No. | DatA M
k0680 10800060 Kae1? 00080008 Kao24 00680000
K0ee1 006600600 Koa13 00000606 k@025 00000000
k0002 00600000 Kea14 00000006 K0026 00000000
k0083 00000000 Koa15 00000000 Kooz7 00000000 |-
k0084 000800000 Koa16 00000000 ko028 00000000
KB085 00600660 Kag17 0600006 k@629 30680000
K0006 00600000 K001 00000006 K0030 00000000
k0087 00000000 Koa19 20000000 Koo31 00000000
k0088 00000000 Koozo 00000000 ko032 00000000
k0089 00600060 Kae21 0000006 k@633 00080000
K6e10 006600600 Ko02? 00000606 Keo34 00000000
k0811 00600000 K0023 00000006 K0035 00000000
K090

BITI

10:15:25

FIND
A | K SETTING D SETTING | DT SETTING | DC SETTING | ADDRESS

3.1 K parameter setting

(1) In PLC data state display page, press SRS (0 enter K parameter setting display page. K variable of
K0000~K0009 cannot be modified.

5 Cr, @,cp

(2) Press , to select the required parameter to be modified; or
I DATA
FIND ) ) INPUT .
pressm to input the required K to be selected, press and the cursor positions to the parameter. Press
L WA . . .
and to move the cursor different bits of the parameter number, and the screen displays
definitions of the bit at the bottom.
CHANGE y . . NPT iy .
(3) Press and the cursor positions to the corresponding state bit, press repetitively to switch the

state bit between 0 and 1, modify the state of the selected K bit. Input the parameter state bit by inputting the digit
key 0 and 1.

(4) Press s @ R , to move the cursor to complete modification.

3.2. D parameter setting

(1) InPLC data state display page, press | ORI enter D parameter setting display page:
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MDI | 56431 T62 Hoa
LADDER -> PLC DATA —» D SETTING 00801 N83143

(L NUMERTCAL | HINIHUM | HAX THUM =
besso |l
Doea1
00062
00083
00084
D085
00066
00087
00088
D008y
Doo10
Do 1

D000

oole o o o e |o|e ||

10:15:44

FIND
A K SETTING - DT SETTING | DC SETTING ‘ ADDRESS

[e—y
= B t V & . -
g (2) Press , , s R , to select the required D parameter to be modified; or
[¢]
H DATA
FIND . . INPUT .
% presswl to input the required D to be selected, press and the cursor positions to the parameter. The
o
=

screen displays definitions of the bit at the bottom;
(3) At the moment, the selected D parameter is the revisability state, the digit key is pressed directly to input

corresponding numerical value;

DATA
. . . . INPUT . .
(4) Input the required modification numerical value, and then press to complete modification.

3.3. DT parameter setting

In PLC data state display page, press- to enter DT parameter setting display page:

MDI | SHEBA T5A HAA

LADDER -> PLC DATA -> DT SETTING 00001 NO4932

\ NO. | NUMERICAL | MINIMUH | HAXTHUM i
press0 [ e
DT0001
DT0E02
DT6603
DT0604
DT0605
DT0606
DT0607
DT0608
DT0609
DT0610
DT0011

DT0000

oo|loo|e o e el ||

10:16:10

FIND
A | K SETTING | D SETTING |- DC SETTING| ADDRESS

Setting method of DT parameter are the same that of D.

3.4. DC parameter setting

In PLC data state display page, press- to enter DC parameter setting display page:
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MDI ~§7274 T5@ Ho@
LADDER -> PLC DATA —> DC SETTING 00081 N92517

| NO. | NUMERICAL | MINIHUM | HAXTHUM =
pceveo [ e
DCO8e1
DCO0o2
DC0803
DC0004
DCO085
DCO06
DCo887
DC08es
DC008Y
DCoa1e
DCoel1

DCo000

10:16:3b
A | KSETTING | D SETTING | DT SETTING A
ADDRESS

Setting method of DC parameter are the same that of D.

oeloio e e|e || = (e |

—_
=
4. Ladder information o
S
With less than 2-level operation authority, the screen displays the soft key - at the bottom of the g.
. ] +
ladder page. Press - to enter the ladder file list page to stop, start, backup and delete the ladder. (X =~
before the ladder means the ladder is running. The displayed page is shown below: =}
MDI | | 5BR34 T45 Hea
LADDER -> FILE LIST -> LOCAL DIRECTORY 08081 NBB378
| [ NAME | LADDER VERSION | NOTES
5 GSK9SOMDG SeriesEl2011.08.12 GSKBOMDC/MDc-V Standard Ladder
STOPLC.LD2 ¥1.00 FMBUR R R RS R T
VERIFY CODE: 2869 FILE SIZE: 71.6 K
WODIFIED TIME:  2012-83-09,15:49:13

10:17:14

| 1/0 STATE ‘ PLC DATA | WONITOR |- |

COPY T0
When the system finds the U-disk, the soft key __U-DISK | appears, which is shown below:
MDI _ SP008 TRA HAm

| | NAWE | LADDER YERSION MOTES

4.1 Copy to U-disk

GSKI8OMDc Serial2011.08.12
Ll GSK980MDc Series2011.08.12
[0_TEST_PLC. 1d2 2011.988.12

GSK98OMDc/MDc- VAT HE4R S
GSK980MDc/WDc-Y Standard Ladder
GSK98OMDC/ WD -V 7=t 43 Az B

YERIFY CODE: 2869

A IlLUCAL DIR. USB DIR. |

HODIFIED TIWE: 2612-83-12,82:29:58

COPY TO
U-DISK | PLC RUN | | >

FILE SIZE: 1.6 K

» 10:33:10
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GSK980MDc Milling CNC System

COPY TO I . o ' )
Press —UDISK | and the ladder at which the cursor is is copied to the U-disk. When there are the same

names in the U-disk, the system prompts whether to remove the

file, which is shown below:

MDI ~ 5P99@ TAA Hap
| NAME |_LADDER VERSION NOTES

GSKI30MDc Serial2011.08.12
L GSK98OMDc Series2011.08.12
I0_TEST_PLC. 1d? 2011.08.12

GSKIZOMD/ MDY

GSKI80MDc/MDc- VT HEHR A2

GSKI8OMDc/MDc- VA 7= lid 4% Az B

Standard Ladder

[IN 1 OVERWRITE
[CANT CANCEL

COPY TO

U-DISK | PLC RUN

FILE "GSK980MDc SeriesEN.LD2” ALREADY EXISTS. OVERWRITE THE FILE?

= 10:33:40

| I

A IlLUCAL DIR. USB DIR. |
CANCEL

Press
file with the same name as that of the copied in the U-disk
LADDER -> FILE LIST -> USB DIRECTORY(/u)
|| NAWE | LADDER YERSION NOTES

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

and the prompt line is cancelled to suspend the copy operation. Press

DATA
INPUT

and the

is removed as follows:

oHBae 1B Hae

06882 Nooooo

123. 1d2
GSKIBBHC_Test LI 10.04.30-3A4B
GSK9I30OMDc Series2011.88.12
[0_TEST_IOU. 12 2011.0%.12
[0_TEST_PLC. 1d? 2011.08.12

GSKI8OHC:M i F

GSK980MDc/MDc-Y Standard Ladder
GSKI80MDc/MDc- VA 7= i 4% 7z B
GSKI8OMDc/MDc- VA 7=l 4% iz B

YERIFY CODE: 2869 FILE SIZE:

HODIFIED TIME: 2812-63-19,108:33:27

COPY TO
CHC

» 10:33:48

1.6 K

>

| SELECT
PATH

LI LOCAL DIR.” USB DIR.
4.2 Copy to CNC

COPY TO
When the system finds the U-disk, the soft key &’ appears,
MDI

which is shown below

_ 50288 A Hae

060802 Nopooo

LADDER -> FILE LIST -> USB DIRECTORY(/u)
| | NAME | LADDER VERSION NOTES

123. 1d2
GSKIBOHC_Test LI 10.04.30-8A4B
GSK9I3OMDc Series2011.88.12
[0_TEST_IOU. Id? 2011.908.12
[0_TEST_PLC. 1d2 2011.08.12

GSKI8OHC i A

GSK980MDc/MDc-Y Standard Ladder
GSKI80MDc/MDc- VA 7=l 4% iz B
GSKI8OMDc/MDc- VA 7= Mlid 4% Az B

YERIFY CODE: 2869 FILE SIZE:

HODIFIED TIHE: 2612-83-19,108:33:27

COPY TO
CNC

A ILUCAL DIR.” USB DIR.

» 10:33:48

1.8 K

>

| SELECT
PATH
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SELECT
When the ladder is copied to CNC, PATH | is clicked (when the path selection is not executed, the system
displays the current root directory ladder in the U-disk) to find the ladder path in the U-disk. After the file list of

corresponding ladder is found, % isclicked to display the ladder file of the current file, which is shown
below:

MDI _ 50080 TA@ Hea
| | NAME | LADDER VERSION NOTES
123. 1d2

K98 4 GSKISOHC;TIist:

SELECT U GSK980MDc/WDc-V Standard Ladder
GSKI8OMD/MDc- VA 7=zt A Az B
GSKI8OMD/MDc- VA 7=zt A Az B

FILE SIZE: 1.6 K
33:27

* 10:34:26

I OK | CANCEL | | |

After a ladder file to be recovered in the ladder file list is selected, the following figure arises:
MDI . SARAR TAA HAA

| | NAME | LADDER YERSION NOTES
123.1d2
GSKIBOHC_Test.LL 10.04.30-8A4B  GSK98OHCit B
GSK980MDc Series2011.08.12 GSKI80MDc/MDc-¥ Standard Ladder
10_TEST_IOU. 1d2 2011.98.12 GSKI8OMDC/MDC- V4 Pt i Az B
10_TEST_PLC. 1d2 2011.98.12 GSKI8OMDC/MDc- V4 Pt i Az B

FILE "GSK988MDc SeriesEN.LD2™ ALREADY EXISTS, OYERWRITE THE FILE?
[IN 1 OYERWRITE
[CAN] CANCEL

» 10:34:43

A ILOCAL DIR.I usg piR.  CORY.10 | S | > |
DATA
CANCEL INPUT

Press to cancel the prompt line and suspend the copy operation. Press to remove the ladder
which name is the same that of one in the U-disk, which is shown below:

MDI . SAARR TAR HAR
LADDER -> FILE LIST -> LOCAL DIRECTORY 00002 NOOPOD
| | NAME | LADDER YERSION NOTES
GSK98OMDc Serial2011.08.12 GSKI8OMDC/MDc- Vi1 Az B
[ GSKIBOMDc Series2011.08_12 GSK980OMDc/MDc-¥ Standard Ladder
10_TEST_PLC. 1d2 2011.988.12 GSKI8OMDC/MDC- V4 Pt i Az B

VERIFY CODE: 2869 FILE SIZE: 71.6 K
HODIFIED TIME: 2812-83-12,02:29:58

» 10:34:56

A IILOCAL piR. use DR, | S0P AY | pc R | | > |

4.3. Delete ladder file

209

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]




C ISR CNC GSK980MDc Milling CNC System

Move the cursor to the ladder 5.PLC.1d2, press M, and the system prompt whether to delete the
prompt as follows:

MDI ~ 5PAAR TRA HAB
| | NAME | LADDER YERSIONI NOTES
GSK980MD: Serial2011.08.12 GSKI30MDc/MDc- ViR HEHR A2 E
[ GSK9SOMDc Serie:2011.08.12 GSK9I8OMDc/MDc-Y Standard Ladder
[0_TEST_PLC. Id? 2011.088_12 GSKISOMDc/MDc- V4 7=zt 44 Az B

SURE YOU WANT TO DELETE THE FILE "GSK980MDc Serial.LD2” IT?
[IN 1 DELETE
[CANT CANCEL

A |SAVE AS...l REMOVE PL£| | | | > |

CANCEL . e
Press to cancel the deletion, or press to delete the ladder as follows:

The ladder which is running cannot be deleted.

MDI . SE00A TOQ Hog

| | NAWE | LADDER YERSIONI MNOTES
_h GSK9I8OMDc Serie:2011.08.12 GSKIBOMDc/MD:-Y Standard Ladder
[0_TEST_PLC. Id? 2011.08_12 GSKISOMDc/MDc- V4 7=zt 44 Az

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

YERIFY CODE: 2869 FILE SIZE: 60.3 K
HODIFIED TIHE: 2612-83-12,02:29:58

» 10:35:37

A | SAYE AS_. | REMOYE PLC' | | | >

4.3. Run ladder file

Move the cursor to GSK980MDc Serial.ld2 which does not run and press ﬂl as follows:
MDI _ S0R@R Te@ Hoe

|| NAME | LADDER YERSIONI MOTES
GSK9I30MD: Serie=2011.08.12 GSKI8OMDc/MDc-Y Standard Ladder
[0_TEST_PLC. Id? 2011.08_12 GSKIS0MDc/MDc- Vi 7=t 44 72 B

YERIFY CODE: 2869 FILE SIZE: 1.6 K
WODIFIED TIKE: 2612-83-19,10:52:54

» 10:53:11

A IlLUCAL DIR. USB DIR. | et | PLC RUN | | >
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DATA

The system prompts whether data defaulted by PLC ladder replaces the one in CNC register, T s pressed to
DATA
run PLC and use the default register data, ®™" is pressed to run PLC not to replace the register data, and A s

DATA
INPUT

pressed not to run PLC. After is pressed, B before the ladder means running the ladder is completed

successfully, which is shown below:

MDI | (/0: is overtravel in positive  SBB0@ TAA HAA
| | NAME | LADDER YERSION| NOTES
L GSKI8OMDc Series2011.08.12 GSK9I8OMDc/MDc-Y Standard Ladder
[0_TEST PLC. 1d2 2011.88.12 GSKISOMDC/MDc- YA F= Ml 4% 2 B

VERIFY CODE: 2869 FILE SIZE: 1.6 K
HODIFIED TIME: 20812-83-19,10:52:54

« 10:57:46

A ILUCAL DIR. USB DIR. | Cl?f)[;rlgf | PLC RUN | | > |
4.4. Save as

When the local directory and the U-disk directory are copied each other, there maybe be the same name,
save as is executed to backup the ladder before copy to avoid the ladder being removed.

MDI | . SPB@e 1A He@

LADDER -> FILE LIST -> LOCAL DIRECTORY 00AG2 NPOROD

| | NAME | LADDER VERSIONI NOTES

L1 GSK98OMDc Series2011.08.12 GSK98OMDc/MDc-Y Standard Ladder
[0_TEST_PLC. I1d? 2611.88.12 GSKISOMDC/MDC- VA 7=l ist i Az B

YERIFY CODE: 7869 FILE SIZE: 71.6 K

MODIFIED TIWE: 2012-03-19,10:52:54

= 11:01:16

A |SAVE AS...l REMOYE PLEi | | | > |

Press w, and there is a prompt to input the file name to save as follow:

MDI | . SPB@e 1A He@
| | NAME | LADDER VERSIONI NOTES
L1 GSK98OMDc Series2011.08.12 GSK98OMDc/MDc-Y Standard Ladder
[0_TEST_PLC. I1d? 2611.88.12 GSKISOMDC/MDC- VA 7=l ist i Az B
VERIFY CODE: 2869 FILE SIZE: 71.6 K |
THE PROGRAM SAVED PLC1_

= 11:01:44

A | SAYE AS...l REMOYE PLCI | | | >
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C ISR CNC

DATA
INPUT

Input the file saved as to PLCI, press

GSK980MDc Milling CNC System

to confirm the save as operation. After the save as operation

is done successfully, there is another ladder file PLC1.1d2, which is shown below:

MDI . 50098 TP@ Hea
LADDER -> FILE LIST -> LOCAL DIRECTORY 00002 NODOOD
[ | NAME | LADDER VERSION NOTES
(& GSKISOMDc Series2011.08.12 GSK93OMDc/MDc-Y¥ Standard Ladder
T0_TEST_PLC. 1d2 2@11.88.12 GSK9ISOMDc/MDc- Y4 F= i AR A2 B
PLC. I1d2 2011.08.12 GSK980MDc/MDc-¥ Standard Ladder
.= YERIFY CODE: 2869 FILE SIZE: 71.6 K
o MODIFIED TIME: 2012-03-19,10:52:54
g « 11:01:54
g A | SAVE AS. | REMOYE PLd | | | >
-+
5" . .
=l 1.4 Common Operation List
. . Display | Password | Program | Parameter
Sort Function Operation Mode
p page level | ON/OFF | ON/OFF
. . relative
X-axis relative .
. XK CHANGE coordina
coordinate clear
+ te
. . relative
Y-axis relative .
. CHANGE coordina
coordinate clear &%
+ te
. . relative
Z-axis relative .
. Z . CHANGE coordinat
coordinate clear |
+ e
Part amount clear CHANGE Il Absol
i solute
a coordinat
o Y
g |Cutting time clear CHANGE T _ ¢
N =
2-level,
Tool radius offset DaTA Tool B-level,
D clear 0, offset H#-level,
5-level
Tool length offset
H clear
2-level,
DATA Tool B-level,
0, offset H#-level,
5-level
X-axis relative f & relative
O |coordinate divided A # coordin
é_- into 2 + ate
B’ | Y-axis relative relative
o . .. # .
ro |coordinate divided Y “/ coordin
; & #
into 2 + ate
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. . Display | Password | Program | Parameter
Sort Function Operation Mode page level ON/OFF | ON/OFF
Z-axis relative relative
&
coordinate divided Z , / & coordin
into 2 o ate
State R-level,
State parameter Neur | |MDI mode 3-level ON
Parameter value, [parameter
Data parameter WUt | MDI mode Data  P-level, ON
Parameter value, parameter3-level
X-axis pitch K ) corlllt(;}rllsa
compensation L,compensation  MDI mode tiI()) 0 2-level ON
parameter input DATA
INPUT parameter|
value,
Y-axis pitch hd & . corllltcetrllsa
compensation ,compensation  MDI mode tiI())n 2-level ON =
Y | parameter input INPUT [parameter| S
8 value, S
& tch S
= Z-axis pitch Z ' Pite =
0 . i tion compensa o
compensation ,compensa MDI mode tion 2-level ON =
parameter input DATA
INPUT parameter|
value,
Macro variable value, R-level,
. Macro
Macro variable DATA variable B-level,
INPUT 4-level
2-level,
Tool radius offset DATA Tool B-level,
D data input Data value, INPuT offset @-level,
5-level
R-level,
Tool radius offset DATA Tool B-level,
H data input Data value, e offset H-level,
5-level
Search downward Program 2-level,
from the current @ Edit mode co rien ¢ 3-level, ON
position of cursor Character, U-level
Search upward Program 2-level,
from the current ﬁ Edit mode co rien ¢ 3-level, ON
position of cursor Character, U-level
Search downward 2-level,
from the current (] @ B-level,
program 5 Program 4-level
Search upward content,pr2-level,
&({J from the current (] ﬁ Edit mode| ogram P-level,
§ program > or Auto| directory f-level
) mode or
Search the program P-level,
specified program S B state  B-level,
p prog @ U-level
Search state = Correspo
parameter, data ) din
parameter or pitch , parameter a eg of
compensation DATA pas
INPUT data
parameter number,
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214

. . Display | Password | Program | Parameter
Sort Function Operation Mode page level ON/OFF | ON/OFF
=
PLC state, PLC ) PLC
dat h -+ address number, state,
ata searc — PLC data
INPUT
Program 2-level,
DELETE Edit mode g B-level, ON
Delete the content
d-level
character where
the cursor is Program p-level,
CHANGE Edit mode 3-level, ON
content
d-level
o
g Delet CHANGE [ p -level,
2 © et many . ,serial Edit mode | o2 o B_level, ON
=t blocks content
DELETE d-level
number,
@ Program D-level,
Delete a block . program name, [Edit mode g B-level, ON
content i level
DELETE
g O Program R-level,
& [Rename a program ~ program name, [Edit mode & B-level, ON
] content
2 ALTER d-level
MACRO
EDIT
A ) Program D-level,
2 | Copy a program ,program name, |Edit mode B-level, ON
>3 content 4-level
CHANGE eve
Tool R-level,
Tool offset TiEl Edit mode 3-level, ON
offset
d-level
State 2-level,
State parameter TiEl Edit mode 3-level, ON
parameter
d-level
DATA . Data R-level,
Data parameter OUTPUT Edit mode arameterB-level ON
Lo e
s % compensation TiEl Edit mode pon D-level ON
o
2 »lg parameter arameter|
~ a
@ D-level
Send a part . Program ’
program . program name, Edit mode content B-level, ON
DATA 4-level
OUTPUT
O - D-level
n=n 2
Serrl(c)l arl;n[iaslrt ) 999, [Edit mode B-level, ON
prog DATA 4-level
OUTPUT
2 R-level,
% ® Tool offset Edit mode B-level, ON
= (l.) U-level
2 z ) R-level,
|2 O State parameter Edit mode ON
B-level
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. . Display | Password | Program | Parameter
Sort Function Operation Mode page level ON/OFF | ON/OFF
Data parameter Edit mode 2-level, ON
3-level
Pitch
compensation Edit mode D-level ON
parameter
R-level,
Part program Edit mode B-level, ON
4-level
Parameter switch D ON/OFF R-level,
ON/OFF L setting -level,
Program switch (] ON/OFF Plevel,
w ON settin, p-level,
=) L & Ulevel
= | Automatic serial () ON/OFF
% number ON L setting
S
T | Parameter switch L] ON/OFF R-level,
2 OFF W setting B-level
@ Program switch L) ON/OFF p-level,
OFF settin, p-level,
W & Ulevel
Automatic serial ) ON/OFF
number OFF YA setting

Note: “. ” in the operation bar means the operaton sequence between two keys, “+” means the two keys are executed simultaneously.

LJ
W

Example:

CANCEL

N

CANCEL

means the user firstly presses

L

W

means the user simultaneously press the two keys.

CANCEL

and then press

s
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CHAPTER 2 POWER ON, POWER OFF and SAFETY PROTECTION

2.1 Power on

Before GSK980MDc powers on, the followings should be confirmed:
1. The machine is normal;
2. The power supply and the voltage comply with the requirements;
3. The connection is right and fixed.

After GSK980MDc is turned, the window is shown below:

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]

Then, GSK98MDc self-detects and initializes. After the system completes the self-detection and the

initialization, the position page (relative coordinate) is displayed.

2.2 Power off

Before power off, they should be confirmed:

1. X-axis, Y-axis, Z-axis, the 4™ axis, the 5" axis of CNC stops;

2. The miscellaneous function switches off (such as the spindle and the water pump, etc)
3. Firstly cut off CNC power supply, and then cut off machine power supply.

Note 2: About the operation of cutting off the machine power supply, refer to the manual of the machine manufacturer.

2.3 Overtravel Protection

To avoid the damage of the machine due to the overtravel for X-axis, Y-axis, Z-axis, the 4 axis, the 5t axis, the
machine must take the measure of overtravel protection.

2.3.1 Hardware overtravle protection
Install the limit switches on the maximum stroke in each axis(X-axis, Y-axis, Z-axis, the 4™ axis and the 5™ axis)
positive and negative directions on the machine. The connection is done according to the following figure(taking an

example of 3 axes). When it overtravels, the limit switch is ON, GSK980MDc stops run and alarms.
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+24V 4—‘_\|\|\ \l\l\ \l\l\ \l\l\ \l\l\ \l\l\ \|\
XX I AR/

Overtravel release __ U
switch

Emergency
stop switch

ESP

When hardware overtravel appears, “Emergency stop” alarm of GSK980MDc occurs. Releasing “Emergency
stop” alarm: press the overtravel release button, move the worktable reversely (when the positive overtravel
occurs, the worktable is moved negatively, and vice verse.) to break away from the travel switch.

2.3.2 Software overtravel protection

‘When No. 0172 MOT is set to 0, the software limit function is valid;

Software travel range is set by Ne045~Ne046, and is taken machine coordinates as reference values. No.045 is
max. positive travel of X, Y, Z, 4th, 5t axis, and No. 046 is max. negative travel of X, Y, Z, 4‘h, 5" axis.

When the machine position(machine coordinates) exceeds the set range, the overtravel alarm occurs. Releasing
overtravel alarm: press the reset key, clear the alarm display, and move reversely the worktable (when the positive
overtravel occurs, the worktable is moved negatively, and vice verse.)

2.4 Emergence Operation

During the processing, due to the user programming, operation and the product default, etc, some unexpected
situations may occur, then, GSK980MDc should stop working immediately. In this chapter, it mainly introduces the
measures taken in emergency. About the machine in emergency, refer to the relative introduction of the machine
manufacturer.

2.4.1 Reset
/1
RESET
When GSK980MDc output and the coordinate axis moves abnormally, 44 is pressed to reset GSK980MDc:
1. All axes movement stops;

2. Function of M and S output invalid(The parameter sets whether the system automatically closes the spindle

CW/CCW, the lubricating, the cooling signal after

.. is pressed);
3. Auto running completes, mode function and state hold.

2.4.2 Emergency stop

During the machine running, in the dangerous or the emergency situation, press the emergency stop button and
the external emergency stop signal is valid, and then CNC works in the emergency situation and the machine stops
moving at once, all output is off, such as the revolving of the spindle and the cooling fluid. After releasing the
emergency stop button, the alarm is released, CNC resets. The circuit connection method is referred to Section 2.2.1.

Note 1: Before releasing the emergency stop alarm, confirm the trouble is resolved;
Note 2: Before power on and off, press the emergence stop button to reduce the electric shock of the equipment;

Note 3: After releasing the emergence stop alarm, return to the reference position again to ensure the precision of the coordinate
position(when the machine zero is not installed on the machine, the machine zero return cannot be executed);
Note 4: When No.0172 MESP is set to 0, the external emergence stop is valid.

2.4.3 Feed hold
°
®
During the machine running, press FEDHOD to stop the running, temporarily. Pay attention to that during the

thread cutting or the cycle command running, even press the button, the running can’t stop immediately.

2.4.4 Cutting off power supply

During the machine running in the dangerous situation or emergency, the machine power supply can be cut
immediately to avoid the accidence. But, pay attention to that the coordinate displayed by CNC can’t comply with its
actual position after cutting off power supply, so it requires returning to the reference position again.
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CHAPTER 3 MANUAL OPERATION

CHAPTER 3 MANUAL OPERATION

Note!

The keys functions of this 980MDc machine panel are defined by Ladder
Diagram; please refer to the respective materials by the machine builder for the
function significance.

Please note that the following function introduction is described based on the
980MDc standard PLC programs!

=

Press| MMV | key, it enters Manual mode. In this mode, the manual feed, spindle control, override adjustment

operations can be performed.

uotlerad( 11

3.1 Coordinate Axis Moving
In Manual mode, the coordinate axis can be moved manually for feeding and rapid traverse.

3.1.1 Manual Feed

.‘dth ﬁ Z @Y <&Eﬁﬂl
L .'Ub L]
: X RAPD E(> nmg.?mu
Press feed axis and axis direction key in the direction selection area [9 @ @> , the
corresponding axis may be moved positively or negatively, and the axis stops moving if releasing these two keys; and
the direction selection keys of X. Y. Z. 4th. 5th axes can be hold on at a time to make the 5 axes to move

simultaneously.

3.1.2 Manual rapid traverse
th ﬁz @Y <&Eﬁﬂl

.<)Z| .'}::;’ @ ;lg?mu

X

w w8 ¢ =

First press ey in the feed axis and direction selection area till the rapid traverse
indicator in the State area lights up. The corresponding axis can be rapidly moved positively or negatively by pressing
direction selection key, and the axis stops moving if releasing the key; and the direction selection keys of X. Y. Z. 4th.
Sth axes can be hold on at a time to make the 5 axes to move simultaneously.

‘v

In Manual rapid mode, press [ B2 | key to make the indicator AVAV go out, and the rapid traverse is invalid, it

enters the Manual feed mode.

Note 1: Before machine zero return, the validity of manual rapid traverse is set by the ISOT of the bit parameter No.012.

Y
Note 2: In Edit or MPG mode, ™ | key is invalid.
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3.2 Feedrate Override Adjustment

3.2.1 Manual Feedrate Override Adjustment

*
W%+
F. OVERRIDE

L
W\100%
F. OVERRIDE
L ]
Who%—
In Manual mode, the addition or reduction key inF OVERRIDE can be pressed to modify the Manual feedrate override,

and the override has 16 levels. The relation of the feedrate override and the feedrate is as the following table:

Feedrate override (%) Feedrate (mm/min)
0 0
10 2.0
— 20 3.2
'; 30 5.0
3 40 7.9
§ 50 12.6
- 60 20
3 70 3
80 50
90 79
100 126
110 200
120 320
130 500
140 790
150 1260

Note: There is about 2% fluctuating error for the data in the table.

3.2.2 Manual Rapid Override Adjustment

Ll L] - L] L ] .
J1X1  TLX10 JLX100 J1x1000 T | X0 h)ﬁ[][] h)ﬂ[[[]
W Wu25% WWE0% WI00% oqp be pressed (also by YLFD | Wu25% | | UL 50% ["Wu100%

In the manual rapid traverse,
key with the respective override F0, 25%,50%, 100%)to modify the Manual rapid override, and there are 4 gears of

F0, 25%, 50%, 100% for the override.(FO is set by data parameter No.024)

3.2.3 Spindle Override Adjustment
In Manual mode, if the spindle speed is controlled by analog voltage output, the spindle speed may be adjusted.

To%+  ho%—
By pressing the S0#RE or SOERE key in Spindle Override keys, the spindle speed can be changed by real-time

adjusting of the spindle override that has 8 levels of 50% ~120%.
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CHAPTER 4 MPG/STEP OPERATION

Note!

The keys functions of this GSK980MDc machine panel are defined by Ladder; please
refer to the respective materials by the machine builder for the function significance.

Please note that the following function introduction is described based on the 980MDc
standard PLC programs!

In MPG/Step mode, the machine moves by a specified increment.

4.1 Step Feed S
L] @ gi‘l
Set HWL of the bit parameter No.001 to 0, and press | 2% | key to enter the Step mode, it displays as follows: ot
S
STEP §1722 174 Haa

GOO GO1 GOZ GO3 G4

00ee1 NO1770 oo~

G12
H39 S9118

X 1. 254 L= F 9784 on/min

12345 mm/min

MAIN INFORMATION

Y 788- 817 [ 5727

STEP INC| 0.037|

RAP OVRI| 76% |

Z 543 436 am || SPI OVRI| 44%
. PART CNT| 4604

CUT TIME  ©00:00:24 |
11:35:51
| ABSOLUTE | POS & PRG || RELATIVE | INTEGRATED‘ | |

4.1.1 Increment Selection

x| ruao | | Fuxco |Fuxiooo
Press_Vf0 [Vv25% | | WL 50% JW100%] ey to select the move increment, the increment will be shown in the

page..

*rua | o | | Fuxoo |Fuxiooo
Note: In the EDIT mode, MFORJ NS (L5096 L1000 keys are invalid. In the AUTO, MDI or Machine Zero Return

mode, rapid override will be changed by pressing the above-mentioned keys. In the MANUAL mode, press rapid move
.

L ®rua | *rwao | | Fuxoo [ Fuxiooo
RO | apg [VVFD |WL25% | | Wb 50% |VL100% keys together, these keys are valid, otherwise, they are invalid.

key

4.1.2 Moving Direction Selection

Press X or key once, X axis can be moved negatively or positively by a step increment,

other axes are the same.
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4.2 MPG (Handwheel) Feed

‘O

Set HWL of the bit parameter No.001 to 1, and press [ ¥ | key to enter the MPG mode, it displays as

following:

HND,, S1561 T12 Hoa
RELATIVE POS 00001 N4977

GO GO1 GOZ GB3 Go4

0 0081 NB4977  mnee

ﬁég $1915
X 8- 1 84 o F 388 mn/nin
12345 mn/min

MAIN INFORMATION

Y 781.337 o J0GF | 7416/

HNDL NG| 6.009 |
RAP OVRI| 9% |
Z 543 449 om | SP1 OVRI| 25%|
. PART CNT| 7077 |

CUT TIME|  ©00:00:08|
11:37:07

| ABSOLUTE | POS & PRG || RELATIYE ) INTEGRATED | | |

Note: MPG is or Manual Pulse Generator(electronic handwheel or handwheel for short)

[a—
-
(=}

k=]
]
=
Q
-+
o
o
=]

The handwheel figure is as follows:

The handwheel figure

4.2.1 Increment Selection

*rua | o | | Fuxoo |Fuxiooo
VPO [Wb25% | | Vb 50% |WI00%| ey to select the move increment, the increment will be shown in the page:

HND,, , 51561 Ti2 HA@
RELATIVE POS 00081 NO4977 | MODAL INFORMATION

GO0 GO1 GB2 Ga3 Go4

0 6@B1 Ne4977 oo

G12
H93 S1916

X 8. 1@4 m | F 388 wn/min

12345 mm/min
MAIN INFORMATION

Y 781-337 o J0sF | 7416/

HNDL INC| 0.009 |
RAP OVRI| 9% |

Z 543.449 - n =
. PART CNT| 7077 |

CUT TIME|  oe:e0:08|
11:37:07

| ABSOLUTE | POS & PRG || RELATIVE |  INTEGRATED | | |

Press
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4.2.2 Moving Axis and Direction Selection

In MPG mode, press @X| key to select the corresponding axis. The page is as follows (Other axes are the

same):

51561 T12 He@
00001 N04977

GO9 GP1 GOZ GB3 GO4
G@5 GP6 GO7 GBS GOY
G108 G11

HND,,

RELATIYE POS
G12

0 0981 N 84977
X 8.184 - : m wn

12345 mm/min

HWAIN INFORMATION

Y 761 . 337 o || J0G.F 74186 |
HNDL ING| 0.009 |

RAP OVRI| 9% |

Z 543 449 om || SPT OVRI 25%
. PART CNT| 7077 |

CUT TIHE|  00:00:08 |

11:37:07
‘ ABSOLUTE | POS & PRG || RELATIVE ) INTEGRATED | | |

The handwheel feed direction is defined by its rotation direction. Generally, the handwheel CW is for positive
feed, and CCW is for negative feed. In case of that handwheel CW is for negative feed, CCW for positive feed, it
may exchange the A, B signals of the handwheel terminals,also you can modify the HWX. HWY. HWZ. HW4. HW5

uotlerad( 11

of the bit parameter NeQ175.

4.2.3 Explanation Items
1. The correspondence between the handwheel scale and the machine moving amount is as following table:

Moving amount of each handwheel scale

Handwheel 0.001 0.0100 0.100 1.000
increment
Specified 0.001mm 0.010mm 0.100mm 1.000mm
coordinate value

2. The rotation speed of the handwheel should be more than 5 /s, if it is over it, the scale may be not coincide with

the moving amount

3. The handwheel axis selection key is valid only in the MPG mode.
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CHAPTER S MDI OPERATION

Note!
The keys functions of this GSK980MDc machine panel are defined by Ladder; please refer to the
respective materials by the machine builder for the function significance.

Please note that the following function introduction is described based on the 980MDc standard

PLC programs!

In MDI mode, the operations of parameter setting, words input and execution can be performed. In MDI mode,
edited programs can be gained by editing program file 00000, and MDI runs programs used for simple test
operations.

5.1 Blocks Input
Select MDI mode to enter the PRG STATE page, to input an block “G00 X50 Z100”, the steps are as follows:

‘B
1. Press " |key to enter MDI mode;

2. Press |- FRO

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]

W . key to enter PRG STATE page:

MDI | 56384 T79 Hem

I

MODAL INFORMATION

G88 G29 G73 G20 G53 G59 [ABSOLUTE]
G16 G67 G98 Go4 G47 G78 X 44750
682

-35.630
F12345 Hee W50 L1
$5701 Do T81 3.328

11:58:34

PROGRAN WDI Aided
CONTENT | PROGRAK 4 Programming| CURRENT ‘ Lot DIR'| |

G (@] O X 5 (@] Y 5 (@] = 1 (@] (@]
3. Input ) ’ & ’ !
by sequence, the page is as follows:
MDI | | 59922 TPE Hea
WDI[0BR@B] _INSERT
1 [eoo x50 Y50 zign

MODAL INFORMATION

G54  G42 GO9S  G3B  GO7  G3B [ABSOLUTE]
GoA G4  G8® G4 GO®  G58 X 36.150
613

-28.750
F12345 Hoo W66 L1
54133 DB 70 3.311

11:57:28

PROGRAN WD Aided
CONTENT | PROGRAH « Programming| CURRENT | LB DIR'| |
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DATA
INPUT

4. Press , the page is as follows:

MDI | 53133 TAS HAm

GO0 X50 Y50 7100;

MODAL INFORMATION

G56 GO3 G82 G57 GO6 G60 [ABSOLUTE]
GO9 G25 G31 G38 G97 G80 X 15400
G67

-12.150
F12345 Hee W68 L1
58593 Do T66 3.269

; CONTENT | pROGRAW | | CURRENT ‘ Lot DIR'| |

3

M 5.2 Blocks Execution

=

=~ . iNPUT .

S After the words are input, and pres the background color of program segment becomes white,

K | e

these MDI words are executed after the key is pressed. During the execution, press/®e| [4/ and
Emergency Stop button may be pressed to terminate the MDI words execution. If b key is pressed, the

background color of program segment will becomes black, then words can be input again.
Note: The subprogram call command (M98 P, etc.) is invalid in MDI mode.

5.3 Parameter Setting

In MDI mode, the parameter value can be modified after entering the parameter interface. See details in II
Operation, Chapter 9.

5.4 Data Modification

In the PRG STATE page, before the inputted words will be executed, if there is an error in inputted words,

CANCEL aebtr
pres to cancel highlight state, then program segment can be modified. It may press [L£Z key to clear all
the words, then input the correct words; for example ,”Z1000” will be inputted to replace Z100 in Section 5.1 of this

chapter, the steps are as follow.

CANCEL .
1. press key, the page is as follows:

MDI 58784 TAB HAA

WDI[09080] INSERT

GO0 X508 Yb0 71060

MODAL INFORMATION

GO3 G20 G28 G30 G38 G69 [ABSOLUTE]
G41 G88 Gb3 G13 Go4 G62 X 37.450
G63

¥ -29.790
F12345 Heo HO6 L1
$2025 Do T02 z 3.314

11:57:37

CURRENT | LOCAL DIR. ‘ |

PROGRAM HD1 Aided
CONTENT PROGRAM 4 Programming
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CANCEL ,
2. press key, the page is as follows:
MDI | | 55273 TP3 Haa
WDI[080G@] [NSERT
1 [Goe x50 Y50:
MODAL INFORMATION
G45 697 G5 G664 G38  Gd5 [ABSOLUTE]
G0 684  G47 G20 673 GOS X £7.900
G35
Y -46.150
F12345 Hoo W12 L1
$6612 Dao T70 z 3.354
12:00:18
—_
PROGRAM Aided =
CONTENT - Programming ENHE | LOEAL DOR- | | ¢
o
S
P
zl||l1]/l0||lo||O . 5
3. Press i by sequence, the page is as follows: g
o
MDI 58799 T52 Ha@ =

4. At last ,press

MDI[000008] [INSERT
1 (GO0 X50 Y50 71000

MODAL INFORMATION

G63 G50 G96 G79 G96 G20 [ABSOLUTE]
G31 G97 GO7 GA6 G35 G62 X 61.900
G42

-49.350
F12345 Hoe M6 L1
58648 D08 T26 3.362

12:06:49

PROGRAN Aided
CONTENT - Programning| CURRENT | LOCAL D'R-| |

the page is as follows:

DATA
INPUT

MDI | | 51799 T28 Haa

WD1[06000]
1 (GO0 X50 Y50 71000;

MODAL INFORMATION

GO3 G98 G64 G29 G46 G20 [ABSOLUTE]
G73 G19 G84 G109 G62 G62 X 3.600
G39

-2.718
F12345 Hoe W85 L1
$3453 D08 T73 3.246

12:04:05

PROGRAN Aided
CONTENT - Programning|  CURRENT | LOCAL D'R-| |

227



S ISR CNC GSK980MDc Milling CNC System

5.5 Multi-Line Program Running in MDI Mode
1. In MDI mode, input multi-line programs by EOB press key to feed line in the MDI program input box,

up to8 lines. In MDI mode, the compiled programs cannot be stored as follows:

MDI ~ 500en TP@ Ho@

1 [coo %0 Yo 70:
2 |GB1 X100 Y100 F500:
3 ||x200;
4 ||Y200;
5 |7200;
6 |G2 X300 R200:
7 |Ga1 ¥20:
8 (M0
MODAL INFORMATION POSITION
00 (90 G94 G40 G15 G50 [ABSOLUTE]
G17 G21 G938 G49 G69 G50.1 X 0.000
G54
— Y 0.000
: F100 Hoo 30 Lo
S 50000 Doo T00 7 0.000
D
S 13:53:47
pt PROGRAM MD1 Aided | |
= I CONTENT | PROGRAM 4 Programming CURRENT | LOCAL DIR.
o
MDI . SAAPR TAA HAA@
MDI[006601 INSERT
1 [Gee ¥0 Yo 70;
2 |Go1 X100 Y100 F500;
3 |x200;
4 |v200;
5 |z200;
6 |G? X380 R700:
7 |Gl X20;
8 [W30:
MODAL INFORMATION POSITION
GOO G90 G94 G40 GI5 G50 [ABSOLUTE]
GI7 G21 G98 G49 G69 G50. 1 X 0.000
G54
Y 6.000
F100 Hoo M30 L0
50000 DA T00 7 6.000
13:49:10
A | CLEAR ALL| UNDO | REDO | COPY SEG.l PASTE SEG.l > |
MDI . SAAPR TAA HAA@
MDI[006601 INSERT
1 [Gee ¥0 Yo 70;
2 |Go1 X100 Y100 F500;
3 |x200;
4 |v200;
5 |z200;
6 |G? X380 R700:
7 |Gl X20;
8 [W30:
MODAL INFORMATION POSITION
(] G990 G94 G40 G15 G50 [ABSOLUTE]
GI7 G21 G98 G49 G69 G50. 1 X 6.000
G54
Y 6.000
F100 Hoo M30 L0
50000 DA T00 7 6.000
14:00:46
DELETE
A SEG. | > |
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2. In MDI page, the system automatically address the program O0000 which is exclusive to MDI mode. In Auto
mode, the program O0000 cannot be opened and edited. When O0000 is in the U disk, it is shielded and cannot be
displayed in viewing the U disk.

3. Use the general edit operation to compile the program O000. In MDI mode, compiling a program can execute
the following operations including insertion, modification, deletion, clearing programs, cancel, resume, copying
blocks, pasting blocks and deleting blocks. M99 is added to end of the block, which is used to return to home of the
program and execute the cycle start of MDI programs.

4. The cursor moves to the required program position to execute the program, press the cycle start key on the
operation panel, and so the program starts run. After statements for end of program(M02 or M30) is executed,
program run ends.

5. The main program in MDI mode alone specifies M99, deleting programs is not controlled by #810.4 MER.
When M99 P program is specified, the system executes skip.

6. In MDI mode, compiled programs can be deleted as follows:

When No.810 MER is set to 0, the program which last block is executed is automatically deleted (it is not
deleted when it is specified to executed). When No.810 MER s set to 1, the program which last block is executed is
not deleted (No.810 MKP is 0, M02/M30 is executed and the program is also deleted);

Press the soft press key-deletion program in MDI page, the MDI program input box is deleted;

When No. 810 MCL is set to 1 and reset operation is executed, MDI program input box is deleted,;

In Auto mode or DNC mode, start running programs, programs in MDI program input box are automatically
deleted.

7. Restart: In MDI stop mode, after editing MDI programs are executed, the run is started again from the position
of current cursor.

8. In MDI mode, after a program is compiled, a empty area in the program storage is used. When the

storage is full, any programs cannot be compiled in MDI mode.

5.6 Subprograms Call in MDI Mode

In MDI mode, compiled M98 can execute subprogram call function. Up to 4-level subprograms can be
called.

In MDI mode, macro programs can be compiled, called and executed.

In MDI page, when the called subprogram runs, the subprogram must not be edited. O0000 cannot call

subprograms.

Nain program Subpropgram Subpropgram

00000: 01000: 02000:
\OEP1000: MOZP2000- MBEP3000:
M30: MO0 MB0-

Level 1 nested Level 2 nested
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CHAPTER 6 PROGRAM EDIT AND MANAGEMENT

In Edit mode, the programs can be created, selected, modified, copied and deleted, and the  bidirectional
communication between CNC and CNC, or CNC and PC can also be achieved. To prevent the program to be
modified or deleted accidentally, a program switch is set for this GSK980MDd system. And it must be turned on
before program editing. Also 3 level user authority is set in this GSK980MDc system to facilitate the
management. Only the operation authority is above 4 level (4 or 3 level etc.) can open the program switch for

program editing.

6.1 Program Creation

6.1.1 Creation of a Block Number

The program can be with or without a block No. The program is executed by the block numbered sequence
(except the calling). When the “AUTO SEG” switch in setting page is OFF, the CNC doesn’t generate the block
number automatically, but the blocks may be edited manually.

When “AUTO SEG” switch in switch setting page is on, the CNC generates the block number automatically. In

uotlerad( 11

EOB
editing, press key to generate block number of the next block automatically. The increment of this block

number is set by Ne3216.

EDIT 52565 TRS Haa

PARAMETER SHT.: <* ON CURRENT LEVEL: 3 DEGRADE
PROGRAM  SHT.: ' ON INPUT PASSWORD: |
ALTER PASSWORD: [ ]

.

AUTO SEGMENT : i OFF

PARAMETER OPERATION
“BACKUP PAR. (USER)
RESUME PAR. (USER)
CRESUME DEFAULT PAR.1(SERYO 11 LEVEL)
 RESUME DEFAULT PAR.Z(STEP MOTOR)
 RESUME DEFAULT PAR.3(SERVO @.11 LEVEL)

PRESS KEY [L] TO TURNON, PRESS KEY [W] TO TURNOFF.

14:10:30

CNC
| SETIIE CLOCK | DOC LIST| O | OFF | |

6.1.2 Input Program Content

‘D

1. Press L_® | key to enter the Edit mode;

POSITION
2. Press key to enter the Program interface, select the PRG CONTENT page by pressing

= =

or key
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57974 T15 Hea

PROGRAM [00BA1] INSERT 00081 NO8147
1 =]

2  |NBPB5 G1 G3 GO X100 Y100 7100 Alee C1e@ ;

3 :

4 GO ;

5 NBBZ6G GOO X75.23 Y75.86 785 A45 C36 WO3;

6 (682 G2 G4

7 NBB4® G73 X60.55 Y22.2 R70 C85.58 725 05.21;
8 NBB56 G98 X52.232 ¥55.789;

9 |NOD6® G74 X40 Y20 REb 728.333 F1005:
10 |N0O70 GI1 GB4 X30 Y30:

11 |N0B8® G4 X1.5;

12 |NODS® GIO GBO Xb® YbO 785 A75 C4b:
13 |NOT0® G99 G110 X55.555 Yb0.9 R75 745.25 W10.7 120 K8.5 (9.7 F1600; B
14 |NOGT16 G112 120 JO DO;

15 |NO126 GO X55 Ybb 785 A75 C60:

16 |NO136 G135 R565 735 170 J6O K8 WIS US Q9;

17 |NB146 G137 X80 Y50 176 J60 K8 Ub;

18 |NO150 GIO GO X2b Y25 785 ADb.5 C66.66:

19 |NO166 G82 X90 Y90 R75 720 P1500 L5;

14:14:24

PROGRAM HDI Aided
| CONTENT .  PROGRAM |Programming (EURHE ‘LUCAL [”R-| >

[u—y
).—l
o O O O (@] 1
?3 3. Key in address key numerical key , , and key by sequence (e.g.
Pt Program O0001 creation);
[
o .
= EDIT 55109 T58 He@
PROGRAM —> LOCAL PROGRAM [08682] INSERT 00002 NB3487
1 (oseo2(BEA, XYZ=5) m
2 [NOGES GO X300 Y300 7300 A300 C300;
3 [NOO1D GI7 GAO G54 GA9 GO X50 Y50 750 AGO C50 HO;
4 NOB28 GO X75.23 Y75.86 785 A75.369 C88.65 MO3;
5 [NOM30 GI8 G82 RY5 721.5 C36 P2000 F1200;
6 [NO04D G73 X60.55 ¥22.2 C180 R70 725 05.21;
7 NBB5B G98 Xb2.232 Ybh_789;
8  [N0MSO G4 X1.5;
9 [NoW3® GAO GO X50 Y50 785 A10G CO;
18 (NB168 G99 G118 X5b_5bh YH@.9 R75 C4b 745.25 W10.7 128 K8.5 Q9.7 F1656
11 [No110 G112 A125.558 120 Jo DO:
12 |NB120 GO X55 Ybb 785 A100 C300;
13 (|No13@ G135 RS5 735 170 JBO K8 W15 US 09;

14 |NOT46 G137 X80 Y50 176 J6O K8 Ub:

15 |NO150 GIO GO X25 Y2b 785 A4b C369;

16 |NO160 G82 X90 Y90 R75 720 P1500 L5;
17 |NO176 G140 GB1 X80 Yb® J3b A5 B7 725;

PRG.NAME O @801
14:17:42

PROGRAN HDI Aided
| CONTENT ,  PROGRAM |Programming IR ‘ Lot DIR'| > |

EOB
4. Press key to setup the new program;
EDIT SM947 T3E HAA
PROGRAW —> LOCAL PROGRAM [00001] INSERT 00081 NOg558

1

-

14:19:21

PROGRAW WD Aided
| CONTENT .  PROGRAM |Programming CURRENT |LUCAL DIR-| >
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5. Orderly input part programs according to their compiled sequence. When one character is input, the screen
displays it (the compound key is to complete the alteration input by pressing it repetitively). When one block is

EOB
input completedly, is pressed to execute the next line.

6. Other blocks can be input by step 5 above.

6.1.3 Searching a character
1. Scanning: To scan the character one by one by cursor

.Z) . PROGRAM|
Press LT key to enter the Edit mode, then press key to enter the PRG CONTENT page;

1) Pressﬂey, the cursor shifts a line upward; if the number of the column where the cursor locates is over

—_
the total columns of the previous line, the cursor moves to the previous block end (at “;” sign) after:|key is -
pressed; 3
@
H
{ - | 5
2 ) Press key, the cursor shifts a line downward; if the number of the column where the cursor locates N
=1
is over the total columns of the next line, the cursor moves to the next block end (at “;” sign) after the G key
is pressed;
= . o . :
3) Press key, the cursor shifts a column to the right; if the cursor locates at the line end, it moves to
the head of the next block;
< : . : :
4) Press key, the cursor shifts a column to the left; if the cursor locates at the line head, it moves to the
end of the next block;
= . “ .
5) Press key to page upward, the cursor moves to the 1™ line and the 1™ column of the previous

page, if it pages to the head of the program, the cursor moves to the 2™ line and 1% column;

=

6 ) Press L _lkey to page downward, the cursor moves to the 1% line and 1* column of the next page, if it

pages to the end of the program, the cursor moves to the last line and 1*' column of the program;

2. Searching: To search for the specified character upward or downward from the
cursor current location
The steps of searching are as follows:

‘D

EDIT

1) Press

key to enter Edit mode;

PROGRAM
2 ) Press key to enter the PRG CONTENT page;

PROGRAN | FIND(P)
3) Press |__CONTENT |key to enter program page, press — " to input the required content as follows:
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EDIT 52953 TRE HAA
PROGRAM -> LOCAL PROGRAM [00001] INSERT x 000081 No5174
1 [GBO G17 G54 GIO GO X0 Y6 Z0:
s GB1 X18 Y18;
3 |x-20 v22:
4 | /Ho9:
5 W38 ;
SEARCH: X10_
14:22:11
CANCEL DELETE
A | PRG. SEARCH | CIND | COPY SEG. ‘ | e | > |
[e—y
=
g {t {t 0
@ 4) Press key ( or by the location relation between the character to
o be searched and the character where the cursor locates), it displays as follows:
[
)
= EDIT S@253 759 HE@
PROGRAM —> LOCAL PROGRAM [08081] INSERT * 00001 Np4101
1 [G00 G17 G54 GIO GAD X8 YO Z0:
2 |Go1 TAEL_Yie:
3 X-28 Y22;
4 |/M9s:
5 (H30:

SEARCH: X18_

TARGET LOCATION : ROW 2, COL b 14:23:45
CANCEL DELET
A | PRG . SEARCH | FIND | COPY SEG. | | SEG. | >

o) |4

5) After the searching, the CNC system is still in searching state, press or key again, the next

CHANGE
character can be searched. Or press key to exit the searching state.

6 ) If the character is not found, the prompt of “Srch fail” will be displayed.

Note: During the searching, it doesn’t search the characters in the called subprogram

3. Method to return to the program head

aeld

hy]

1) In the Program Display page of the Edit mode, press key, the cursor returns to the program head

2) Search the program head character by the methods in II Operation, Section 6.1.3.

6.1.4 Insertion of a Character
Steps:

1 ) Select the PRG CONTENT page in Edit mode, the page is as follows:
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EDIT SaR43 125 HAA

1 GO G17 Gb4 GYO GPO X6 YO 70;
Ge1 X1@ Y10

X-20 Y22:

/W99

H30:

14:24:50

A | UNDO | | SAVE | SEEK ‘EDIT NUTES| > |
—_
2 ) Input the character to be inserted(to insert G98 code before X-20 in the above figure, input =
1
G 9 =] _._.+ _ @
), the page is as follows: 8
[N
o
EDIT 56430 T32 Hoa =
PROGRAW —> LOCAL PROGRAM [00001] INSERT x 08081 N94853
1 [Goo G17 G54 G9B GO X0 YO 70;
2 GOl X10 Y10;
3 (ces_x-20 Y22
4 |/M99:
5 (us0;
14:25:48
A | UNDO | | SAVE | SEEK ‘EDIT NOTES‘ > |

ALTER

MACAD
Note: In program content edit mode or MDI mode of program state page, press ;’key to enter insertion or macro edit
state. In macro editing mode, special symbols can be input are: ‘[’. °]’. ‘=", “+’. >’ ‘<’ /. ‘&’. ‘. Above symbols are

frequently used for macro edit.

Difference between ] Input special
Automatic space Process of character ‘O’
two states symbols
In program editing, insert | Program switch, duplication Special symbols
Insertion state blank automatically to | and deletion can be done by can not be
separate words. pressing ‘O’. inputted.
) Blank can not be inserted | Only input character ‘O’. Special symbols
Macro edit state ) .
automatically. can be inputted.

6.1.5 Deletion of a Character

Steps:
1) Select the PRG CONTENT page in Edit mode;
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CHANGE DELETE
2 ) Press key to delete the character before the cursor; press key to delete the character where

the cursor locates.

6.1.6 Modification of a Character
Cancel or delete the character and re-enter new ones.

6.1.7 Deletion of a Single Block
This function is only applied to the block with a block No.(N command) , which is at the head of a line and
followed by blocks which are divided by space.
Steps:

1 ) Select the PRG CONTENT page in Edit mode;

PROGRAM DELETE
= 2) Press__CONTENT | {5 enter PRG CONTENT page, and press__SE6- to delete the current bock.
gl 6-1.8 Deletion of Blocks
§ Steps
5 1 ) Select the PRG CONTENT page in Edit mode;
=

FIND(P) : . DELETE .

2 ) Press key to input the required characters, pres to the blocks between the cursor starting

and finding the required deletion character.

6.2 Program Note

To facilitate the user to search, manage and edit program, the system provides program name note and block
note functions.

6.2.1 Note for Program Name
The program note can be added in the brackets behind it. For example: program O0002 is used for machining

bolt holes, the note can be added in program contents as follows:

PROGRAM
1) Press PROGRAM key, select M, press PAGE UP/DOWN as follows:

EDIT | 5643@ T32 HAA
PROGRAN —> LOCAL PROGRAM [00001]1 INSERT x 00001 NG4853

1 [6o0 GI7 G54 G99 GOo X@ Y0 70;

2 [co1 x10 Yie:

3 [698_X-20 v22;

4 [/H93;

5 [W30:

14:25:40
A | UNDO | | SAVE | SEEK ‘ EDIT NOTES | > |

EDIT NOTES
2) In the above page, find the required block, press 4[ and there isa () at the end of program as
follows:
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EDIT 54721 T4 Hoa
PROGRAK > LOCAL PROGRAM [00001] INSERT x 08081 _NB5361
1 [coo G17 G54 G99 GO0 X0 YO Z8():
2 [ce1 x10 V10
3 (698 X-20 Y22:
4 (/499;
5 (W30

14:27:53

A ‘ UNDO | | SAVE | SEEK | EDIT NDTES| > |

4) Input note content in () as follows:

EDIT 56881 T75 HO@
PROGRAM —> LOCAL PROGRAM [00601] INSERT x 08081 NO6757
1 680 G17 G54 G99 GEO X0 YO Z0(12320SAGSDGASTSEN):
2 [c1 x10 V10
3 (698 X-20 Y22;
4 (/499:
5 (W30

14:28:20

A ‘ UNDO | | SAVE | SEEK || EDIT NOTES >

Relevant explanation:

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]

Program note supports Chinese characters. Edit Chinese note in the PC machine, and then download it to the CNC, and

Chinese cannot be displayed, but the Chinese characters cannot be directly input in the CNC.

6.2.2 Program Note Modification
Operation steps are the same as program note setting steps on section 6.2.1

6.3 Deletion of a Program

6.3.1 Deletion a Single Program
Steps:

1 ) Select the PRG DISPLAY page in Edit mode;

@ @ 0|0 || 1

2 )Key in address key numerical key . . . by sequence( take an

example of the program 0O0001);
3) Press key, program 00001 will be deleted

DELETE

DATA
INPUT
Note: Press *— ’key in page ‘Local Directory’ and the system prompts whether to delete 00001, and then pressI:

confirm the deletion.

to
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6.3.2 Deletion of All Programs

Steps
1 ) Select the LOCAL DIRECTORY page in Edit mode
EDIT 55578 T3 HAA
PROGRAM —> LOCAL DIRECTORY 08001 ND3829
TOTAL: 3 SPACE: 38.8 W USED: 20.0 M IDLE:186.0 M ‘
|| NaME | sI1ZE |  DATE |||/ PROGRAM PREVIEW 00001 |
4 00001 0 B 2012-83-19 5
00002 788 B 2011-11-30
00003 55 B 2012-03-19
[e—y
=
() 14:31:06
E'é A | RENAME | SAYE AS__. | DELETE ALL| NAME SORT ‘ TIME SORT | >
Q
&+
[ —_—
S DELETE ALL
2) Press 2 to delete all programs.

6.4 Selection of a Program

When there are multiple programs in CNC system, a program can be selected by the following 4 methods:

6.4.1 Search Method
1) Select Edit mode;

PROGRAM
2) Press key to enter the PRG CONTENT page;

(@]
3) Press address key and key in the program No.;

iy { EOB

4) Press or or key, the searched program will be displayed.

Note: In Step 4, if the program does not exist, a new program will be created by CNC system after
key is pressed
6.4.2 Scanning method

1) Select Edit or Auto mode;

PROGRAM
2) Press key to enter the PRG DISPLAY page;

(@)

3) Press address key

O |0

4) Press or key to display the next or previous program;

5) Repeat step 3 and 4 to display the saved programs one by one.

6.4.3 Soft Function Key Search
1) Select Edit or Auto mode;

PROGRAM
2) Press wl and select PRG.SEARCH :
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3) Input a program number following the address O;

EOB
4) Press @ or , and the screen displays the searched program;

EOB

Note: In Step 4, if the program does not exist, a new program will be created by CNC system after
key is pressed
6.4.4 Select File by Using File List

1) In local directory page (in Edit or Auto mode) as follows:

EDIT 57452 A2 HAR
PROGRAM —> LOCAL DIRECTORY 00081 NB1556

TOTAL: 3 SPACE: 30.0 M USED: 26.0 M IDLE:10.0 M
|| NAME | SI1ZE | DATE ||/ PROGRAM PREVIEW 08003 |
& 00001 0B 20120319 | 00003;

09e62z 788 B 2011-11-30 G74 G91 X10 Y10 710 R2 F2 W4;

00003 55 B 2012-03-19 | G4 %5:

/30

K99

uotlerad( 11

14:32:14
PROGRAM WD
‘ TR | SRR | | CURRENT || LOCAL DIR.

O[]

2) Select program to be opened by pressing or

ey.

| EoB
3) Open program by pressing key.

6.5 Execution of a Program

After the program to be executed is selected by the method in Section 6.4, select the Auto mode, then press

key (or press external cycle start key), the program will be executed automatically.

6.6 Rename of a Program

1 ) Enter local program page in Edit mode;

2) Pressﬂl and key a new program name;

INPUT
3 ) Press key.

6.7 Copy of a Program
To save the current program as :

1 ) Enter local program page in Edit mode;

SAVE AS._ ..

2) Press‘ and key a new program name;
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a0
3 ) Press key.

6.8 Position a Program

1. To the position where the program stops last time

SEEK

Select Edit mode to enter program content page.Pressing , the system displays to input the
required line number to position at the left bottom. Then press up or down key, searching and positioning are
displayed at this time, the cursor will move to the position where program stops last time.

2. Position to specified block

In program content page, locate to the specified block. Press SEEK after entering program content
INPUT
page, the system displays to input the required line number to position at the left bottom and then press
[e—y
= key, the cursor will move to the specified program.
o
S
o
@ 6.9 Preview a Program
S.
s ) PROGRAM . . .
In non-edit mode, press key to enter program preview page. In this page, program names saved in CNC
are displayed in the form of list. Max. 15 program names can be displayed In one page, if programs saved are over
15, , is pressed to display programs in other page.
EDIT 57452 T@2 Hoa
TOTAL: 3 SPACE: 30.0 M USED: 20.0 W 1DLE:16.0 M
|| NaWE | sIzE | DATE ||| PROGRA PREVIEW 00003
D 000l 0 B 2012-03-19 || 00603;
0epp? 788 B 2011-11-30 G74 G91 X10 Y10 Z10 R2 F2 W4
00003 55 B 2012-93-19 | G4 Xo:

/M30;
H39:

14:32:14

PROGRAM HDI |
| CONTENT | PROGRAK | | CURRENT ‘ LOCAL DIR.‘

® Program capacity display: :
In top right window, “‘storage capacity” displays the max. capacity of program which can be saved in CNC.

“Used capacity” displays the capacity of saved program in CNC system.. “Program number “displays the program
number saved in the CNC system. “Program size” displays the size of the currently opened program.

® Program preview selection:

In top left of the window, the name of currently previewed program will be displayed in blue characters on white
ground. Program size on top left window is the size of currently previewed program.

® (Operation functions in program review page:

The program preview page has operation functions: open, new & open, delete, find, rename, save
as, delete all, name rank, rank time and so on, which are shown below:
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EDIT 51926 T77 H@p
PROGRAM —> LOCAL DIRECTORY 00081 NDO1D

TOTAL: 3 SPACE: 30.0 M USED: 26.0 M IDLE:10.0 M
|| NAME | SI1ZE | DATE ||/ PROGRAM PREVIEW 08003 |
& 00001 0B 20120319 | 00003;

09e62z 788 B 2011-11-30 G74 G91 X10 Y10 710 R2 F2 W4;

00003 55 B 2012-03-19 | G4 %5:

/30

K99

14:33:17

A ‘ OPEN | NEWSOPEN | LA | | Fie) | > |
1) OPEN operation: S
. . OPEN _ P
In Edit or Auto mode, pressing can open the program where the current cursor is. o
2) NEW &OPEN operation: g
=1
In Edit or Auto mode, press ‘ﬂl to key in a program and then press the input key. When
the keyed program exists, the program is opened; when it does not exist in Edit mode, the operation
can create a program.
3) DELETE (DEL) operation:
‘ DELETE
In Edit mode, press (OEL) | and the system prompts whether to delete the program where
the current cursor is. Press ‘Input’ key to delete it, and press ‘Cancel’ key to cancel deletion.
4) FIND (P):

FIND(P)

Select to key in the program required to find, press the key ‘Input’ and the cursor
moves the program which is required to find.

6.10 Calculator Function

1. Press

PROGRAM

at lower right corner,

to enter program content page. In the page, the screen displays

which is shown below:

2. Press

56718 T32 HAA
08001 NB4833

EDIT

PROGRAM -> LOCAL PROGRAM [06681]
1 .

INSERT

14:34:23

| PROGRAM HDI Aided
CONTENT | CURRENT ‘ LOCAL DIR.| > |

PROGRAK Programming
————————————

CALCULATOR

, then , and a calculator window pops-up as follows:
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DATA
OUTPUT

Or directly press in the program content page, and a calculator window pops-up.

EDIT 54841 T95 HO@
PROGRAM —> LOCAL PROGRAN [00801] INSERT 08001 NOBB36

1

CALCULATOR

[i]
Vedlul 7| 8] 0|74
Pt 4] 5] 6| =
Vel 1] 2| 3|5
Db 2] 0] - |+
ool = wm | c

| | CALCULATOR| | | | >

3. Press corresponding function keys in MDI panel to input digits and execute operation to complete the

displayed content in the calculator.
ALTER INSERT

Press ‘@1 on MDI panel corresponded to A8 displayed in the calculator to send the calculation result
to the program where the cursor is, and escape the calculation function.

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

EDIT | §@354 TB7 HAm
PROGRAN —> LOCAL PROGRAM [00001]1 INSERT 00001 NO7262

1

=

14:36:45

| | CALCULATOR| | | | >

AEbir

4. Press i to escape the calculation function or press MI .

6.11 Aided Programming Function
6.11.1 Aided Programming Entry

When #831.0 MGEH is set to 0, aided programming function is valid. Programs in MDI program page or
program content page can be edited by aided programming function in stop state.

1. Aided programming entry in program content page

] PROGRAM
1) Press , and then press __CONIENT | soft to enter into program content page.
.
R

2) Press BT to switch to Edit mode.
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3) Move the cursor by direction key to the block which is needed to edit as follows:
EDIT | 52531 TBA Hea

PROGRAW -> LOCAL PROGRAM [08081] INSERT 00001 NB9860
1 B

14:37:19

WDI Aided
- PROGRAM |Pr0gramming CURRENT | LOCAL DIR'| > |

Aided =
4) Press [Programming| {, enter into aided program page as follows: o
EDIT | 52879 T79 Hea 3
Aided Progranming 00001 NBBBI3 B‘
part
0[Nego15 Gel X100 Y100 2100 [ G command/Funct ion o,
N F G118 Round groove inner rough mill in g
G110 | X ¥ CCH
¥ U
z v
A ¥
: B E
C L
I D
J H
K W
R 9
a T
2 [Neopz5 coo xo vo 70

14:56:11

‘ Shift | Save | | Exit | | |

5) After programs in aided programming page are edited, &I is pressed to save the edited
programs to the place where the cursor is in the program content page.
2. Aided programming in MDI programming page

PROGRAM L0
1) Press and then press _ PROGRAM | {5 enter into MDI program page.
‘B
2) Press = M to switch to MDI mode as follows:
MDI S7611 T18 Hep

MDI[00060] INSERT

a—

HODAL INFORMATION

G86 G28 GO6 G69 G11 GO9 [ABSOLUTE]
G35 G78 G97 G768 G23 G28 X 1.800
G73

Y -1.270
F12345 Heo W38 L1
52203 Do T45 Z 3.242

14:57:02

PROGRAM Aided
CONTENT - Programming (OUIEREND | LEEAL DR | |
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to enter into aided programming page as follows:

MDI 5730@ T33 HAA
Aided Programming 00001 Neoo43

| G command/function

[

GOA Rapid positioning

?

GO1 Linear interpolation

GO2 Circular and helical
interpolation (clockwise)

GO3 Circular and helical
interpolation (counterclockwise)
GB4 Dwel |

GB7.1 Cylindrical interpolation
G15 Polar coordinate command cancel
G16 Polar coordinate command mode

G17 XY plane selection

DT = — O oI N e
—w ET OCME<S © T

G18 7X plane selection

IO VT oo o 0..a.o

14:57:41

| Shift ‘ Save | | Exit |

4) After programs are edited in aided programming page, ﬂ‘ is pressed to save the edited
programs to the place where the cursor is in MDI input box.
6.11.2 Edit
The blue letter is valid and it can execute the edit input numerical value and cursor position; but the grey letter is
invalid and it cannot execute the edit input numerical value and cursor position.
1. G command menu

[a—
-
(=}

k=]
]
=
Q
-+
[
o
=]

1) Move the cursor to G address input place by direction key or press to position to G address input
place. When G address has no input numerical value, G command menu is popped up as follows:

EDIT | 5HP@R TEA HE@
Aided programming 00100 NBEBB4
1|NOOB15 GO1 X100 Y100 Z100 | G command/function =
N 00020 F GOO Rapid positioning
G110 X200 ¥ GO1 Linear interpolation
G Y 200 u GO2 Circular and helical
Z 200 Vb interpolation (clockwise)
A W20 GO3 Circular and helical
2 B E interpolation (counterclockwise)
c L GO4 Dwell
120 02 607.1 Cylindrical interpolation
J H G15 Polar coordinate command cancel
K10 M G16 Polar coordinate command mode
R 8 G17 XY plane selection
Q10 T .
G18 7X plane selection
3|NBBO25 GOB X8 YO 70 o Wt e e
15:12:59
‘ Shift ‘ Save ‘ | Exit | | ‘

2) Input 14 at G address, and the right G command menu automatically selects the input numerical value
to matched G command to display as follows:

EDIT SARRA TAR HeA
1|NBBB15 GB1 X106 Y100 7100 | G command/function
N 00020 F G140 Rectangle path serial punch in
G110 X200 B CH
G Y 260 1] G141 Rectangle path serial punch in
7200 V5 CCH
A W20 G142 Circular path serial punch in CH
2 B E G143 Circular path serial punch in
C L CCW
120 D2
J H
K10 W
R50 S
Q10 T
3|NOBO25 GOO X0 Yo Z0

= 15:14:58

| Shift | Save | | Exit |
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Shift CHANGE .
3) Press """ | orpress and the cursor switches to G command menu as follows:
EDIT | . SAR0@ TE@ Hea
Aided programming 00100 NOGOOD4
1|NGBBIS GBI X108 Y108 7108 | G command/function
N 00620 F
G11a X200 P G15 Polar coordinate command cancel
G- Y 200 U G16 Polar coordinate command mode
7700 Vb G17 XY plane selection
A 20 G18 ZX plane selection
2 B E G19 YZ plane selection
& L G110 Round groove inner rough mill
120 D2 CCH
J H G111 Round groove inner rough mill
K1a W
CH
50 S G112 Whole—circle inner Finish mill
o1e T cycle in CCH
3| No0a25 Gee X0 Y6 70 0112 Whala—rirala innar finich mill[¥
= 15:15:18 .:
| Shift | Save | | Exit | o
i)
@
4) At the moment, execute G command menu including page up, page down, cursor up, cursor down. ©
Move the cursor to G143 as follows: 5
EDIT | 50@ee TEA Hea =]
Aided programming 00108 Noooa4
1|neee15 Ge1 X160 Yiee zieo [ & command/funct ion
N 00020 F G140 Rectangle path serial punch in
G116 X200 P CH
G- Y 200 U G141 Rectangle path serial punch in
7200 V5 CCH
A W20 G142 Circular path serial punch in CH
2 B E
C L
120 D2
J H
K10 L}
R 50 5}
Q1o T
3|Ne@o25 GOD X0 YO ZO

w 15:15:46
| Shift | Save | | Exit | |

DATA
5) Press " and G commands pointed by the cursor in G command menu are input to G address input

area which is left to the cursor as follows:

EDIT | | 5A@Ee TEA He@
Aided programming 00100 NOGOD4
1|NOBB15 GOT X100 Y100 Z100
N 00820 F
G118 X200 P ‘“L%
G143 v 200 u
G 7200 ¥5
A W20 e lst
2 8 £ v £
( L N
120 D2 s
J H i
K10 W
R 50 8 End Point i
Point
ola T )
3 |NBBB25 GPA X8 Y8 78
G143 Circular path serial punch in CCH
15:16:28
| Shift | Save | | Exit |
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C ISR CNC

2. Shortcut key

Shortcut key rapidly positions only valid addresses.

1 shortcut key

. . G . .-
In aided programming page, press , and the cursor rapidly positions to G address. Press
repetitively and the cursor constantly positions circularly at G address as follows:

GSK980MDc Milling CNC System

EDIT SAAea TA@ HA@
Aided programming 00100 NOOOB4
1|N80015 GB1 X100 Y100 Z100
N 00028 F
G118 X208 P Yf—%
G143 Y200 ]
G 7208 Y5
A W20 1st
2 8 £ v {
C L K
120 D2 I
J H i
K10 ] &
R 50 s End Point S
Point
Q10 T 2
3|NOBO25 GOO X0 Yo 70
G143 Circular path serial punch in CCH
15:16:28
| Shift | Save | | Exit |

2) Other letters shortcut key

Press , and the cursor rapidly positions to the valid address B or J as follows:

EDIT SAAea TA@ HA@
1|NGBO15 GO1 X100 Y180 Z108
N 00020 F
G118 X208 B
G143 Y200 U
G 7200 ¥5
A W20
9 B E
C L
120 D2
J H Center
K18 W R
R 50 S -
Q18 T
3|NGo0zb GO X0 Y@ 0
Arc radius in arc serial punch

16:03:05

| Shift | Save | | Exit | |
3. Input numerical value
1) Move the cursor to B address as follows:
EDIT SAPRA TR H@e
1|NGBO15 GO1 X100 Y100 Z100
N 00020 F
G118 X200 P
G143 Y200 U
G 200 ¥b
A W20
9 B E
C L
120 D2
JJ H Center
K10 H R _
R 58 §
Q10 T
3| NBBBZ25 GBO X0 YO /0
Arc radius in arc serial punch
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1 o NPT
2) Press and » and then press to input 10 to B as follows:
EDIT SARARA TRA HEA
Aided programming 00100 NOGOOD4
1|NBBB15 GB1 X166 Y100 7160
N 00020 F
G11a X200 P Y
G143 Y200 ]
G 7200 ¥5
A W20
2 B0 E
C L
120 D2
J H Center
K10 W R
R 50 3 -
(R[] T
3| NOBO25 GO X0 YO 79
Arc radius in arc serial punch

16:08:02

| Shift | Save | | Exit | =
4. Deletion o
g
Do k 3
press Key . part
EDIT SARARA TRA HeA 5
Aided programming 00100 NOGOD4 =
1|NOBB15 GOT X100 Y100 Z100
N 00820 F
G118 X200 P YL%
G143 Y200 u
G 7200 ¥5
A W20 e lst
2 BO E '},'
C L N
120 D2 s
J H i
K10 W
R 50 8 End Point i
Point
ola T )
3 |NBBB25 GPA X8 Y8 78
G143 Circular path serial punch in CCH
16:14:08

| Shift | Save | | Exit |

DELETE
Press to delete G value, and the system matches all valid address corresponded with all current
input G commands as follows:

EDIT SARARA TRA HeA
1[NBBB1S GB1 X108 Y100 Z100 | G command/function 3
N 00020 F GPB Rapid positioning
G118 X 200 P GP1 Linear interpolation
G’— Y 200 1} GBZ Circular and helical
7200 ¥5 interpolation (clockwise)
A W20 GO3 Circular and helical
2 BO E interpolation (counterclockwise)
C L G04 Dwell
120 D2 GB7.1 Cylindrical interpolation
J H G15 Polar coordinate command cancel
K10 H G16 Polar coordinate command mode
R 50 S G17 XY plane selection
iy U G18 7X plane selection
3| NOBB25 GO X0 Yo 79 o ue 2
|
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CANCEL
2) press key
1
Press and at B address as follows:
EDIT SE00R TBA He@
Aided programming 00100 NOGOOD4
1|NeeB15 GO1 X100 Y100 Z100
N 00020 F
G110 X200 p \
G143 Y200 u
G 7 200 V5
A ¥ 20
, Blle  JE
C L
120 D2
J H Center
K10 M R
R 50 S -
010 T
= 3[N00025 OO X0 YO Z0
o Arc radius in arc serial punch
ko] 16:14:58
o)
g ‘ Shift | Save | | Exit |
pars
5 CANCEL ) o
=} Press to delete the last input digit as follows:
EDIT SAnEA TeA Hee
1|neeB15 GO1 X100 Y100 Z100
N 00020 F
G110 X200 p \
G143 Y200 u
G 7 200 V5
A ¥ 20
. Bl JE
C L
120 D2
J H Center
K10 M R
R 50 s
010 T
3[Noon25 Goo X0 Yo Z0
Arc radius in arc serial punch

16:15:87

‘ Shift | Save | | Exit |
6.11.3 Exit
Exit . . . . . . .
Press——— 1 to exit graph dialog programming. When a program is edit or modified, there is a prompt to
save or not as follows:
EDIT SARAP TAR HAA
1|NOBO1S GO1 X100 Y100 7100
N 00020 F
G110 X 200 P A
G143 Y 200 U
B 7 200 V5
A W20
2 BE E
® L
120 D2
J H Center
K10 W R _
R50 8
ale T
Contents altered, save or not?
[INPUT] SAVE
[CANCEL] QuIT

16:15:15

‘ OK ‘ CANCEL | | |

248



CHAPTER 6 PROGRAM EDIT AND MANAGEMENT

CANCEL . . 0K .
Press 4| not to save data and exit aided programming page. Press to save edited

programs. The user can modify programs according to prompt messages and the correct programs can be saved.

6.11.4 Save

1. Save edited programs as follows:

16:48:50

| Shift | Save | | Exit | |

EDIT S008Q TAA Hea
Aided programming 00200 NGO04
1|NBBATS GA1 X186 Y168 7168 Reradive is specified by D
N 00020 F
G110 X200 P <
G143 Y200 1} YA
G Z200 ¥5
A W20
2 B0 E
C L
120 Dﬁ
J H
K18 L} —
R 50 S =
(A1) T * o
3|NGBB25 GOO X0 YO 76 3%
Sequence number of tool radius Eg
-+
[N
o
=

2. In Edit mode, press ﬂ to save the edited program. After the save is done successfully, the program

is automatically saved to the program content page as follows:

EDIT SAAAA TAA HAR
PROGRAM —> LOCAL PROGRAM [00208] INSERT 00200 NOOOO4
1 [c40;

NBBa15 GB1 X100 Y188 7100;

NBBEZ8 G73 G143 X208 Y200 7200 BO R50 018;

2
3
4 |N0DBZb GOB X0 YO 70:
5 |NODB30 W30;

16:50:26

PROGRAM HDI
| CONTENT .  PROGRAM CURRENT | LOCAL DIR.| > |

ded programm|

Notes:
1. When the mode is switched, the edited programs cannot be saved and the system automatically exits the
aided programming page.
2. The aided programming function does not support the macro program edit.
3. The edited programs executes decoding when they are saved. When the programs do not meet
programming rules, there are prompts to modify them and the correct programs can be saved.
4. G commands can be read orderly, and the last one is valid when there are many G commandsin the same

group.
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CHAPTER 7 AUTO OPERATION

please refer to the respective materials by the machine builder for the function
significance.

GSK980MDc standard PLC programs!

Note!
The keys functions of this GSK980MDc machine panel are defined by Ladder;

Please note that the following function introduction is described based on the

7.1 Auto Run

7.1.1 Selection of a Program To Be Run
1. Search method
1 ) Select the Edit or Auto mode;

2 ) Press

PROGRAM

key to enter the PRG CONTENT page;

(@)

3 ) Press the address key and key in the program No.

4 ) Press

4| Eos

or key, the program retrieved will be shown on the screen, if the program doesn’t exist,

the system prompts the required file does not exist at the bottom of the CNC.

5 ) Press

prompts “PROGRAM DOES NOT EXIST”.

Note: In step 4, if the program to be retrieved does not exist, a new program will be setup by CNC system after pressing

key.

U

the program retrieved will be shown on the screen, if the program doesn’t exist, the system

B

EOB

2. Scanning method

1) Select the Edit or Auto mode

PROGRAM

2) Press key to enter the PRG display page

3 ) Press the address key

O

{1 U

4 ) Press the or key to display the next or previous program;

5 ) Repeat the step 3, 4 above to display the saved program one by one.

3. File open method
Select the edit or operation mode:

1) Press

2) Press

PROGRAM . .
key twice to enter the page of file list.;

iARRY

) keys to move the cursor to the file will be selected.
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DATA
INPUT

3) Press key to select a file.

EOB
4) Press key to open the selected file.

Note: The file can not be opened if the expanded name is not “.CNC”.

7.1.2 Program Start
‘@

1. Press [ 40 | key to select the Auto mode

2. Press key to start the program, and the program execution begins

Note: Since the program execution begins from the block where the cursor locates, before pressing the

key, make a check whether the cursor is located at the block to be executed. If begins from the start line, but the
cursor is not in this line, move the cursor to the line.

7.1.3 Stop of Auto Run
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® Stop by command (M00)
A block containing MO0 is executed, the auto run is stopped. So the modal function and state are all reserved.

Press the key or the external Run key, the program execution continues.

° Stop by a relevant key

.\)
A

1. In Auto run, by pressing key "] or external dwell key, the machine remains at the following state:

( 1) The machine feed decelerate to stop;

( 2 ) During the execution of the dwell command (G04), it pauses after G04 command execution is finished.

( 3 ) The modal function and state are saved,

( 4 ) The program execution continues after pressing the key

v
RESET
i

2. Stop by Reset key!

( 1) All axes movement is stopped.

(2 )M, S function output is invalid (the automatic cut-off of signals such as spindle CCW/CW, lubrication,

/s
RESET
vy

cooling by pressing key can be set by the parameters)

( 3 ) Modal function and state is held on after the auto run.

3. Stop by Emergency stop button

If the external emergency button (external emergency signal valid) is pressed under the dangerous or emergent
situation during the machine running, the CNC system enters into emergency state, and the machine moving is
stopped immediately, all the output (such as spindle rotation, coolant) are cut off. If the Emergency button is
released, the alarm is cancelled and CNC system enters into reset mode.

4. By Mode switching

When the Auto mode is switched to the Machine zero, MPG/Step, the current block “dwells” immediately; when
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the Auto mode is switched to the Edit, MDI mode, the “dwell” is not displayed till the current block is executed.

Note 1: Ensure that the fault has been resolved before canceling the emergency alarm.

Note 2: The electric shock to the device may be decreased by pressing the Emergency button before power on and off.

Note 3: The Machine zero return operation should be performed again after the emergency alarm is cancelled to ensure the
coordinate correctness (but this operation is unallowed if there is no machine zero in the machine)

Note 4: Only the BIT3 (MESP) of the bit parameter No.0172 is set to 0, could the external emergency stop be valid.

7.1.4 Auto Run From an Arbitrary Block

L ]
D ‘ PROGRAM :
1. Press [ BT | key to enter the Edit mode, press key to enter the Program interface, or

PROGRAM
press key several times to select the PRG CONTENT page:

2. Move the cursor to the block to be executed (for example, move the cursor to the 4™ line head if it executes
from the 4" line);
EDIT SA813 T41 Hea

PROGRAW -> LOCAL PROGRAM [08081] INSERT x 00001 NB@351
1 G960 Gb4 GBO G40;

2 |N@@a1b GOT X188 Y188 7100

3  |NOBoz5b GO X0 YO /0,

uotlerad( 11

17:13:20
CURRENT | LOCAL DIR.| > |

PROGRAM WDI Aided
CONTENT 4 PROGRAM Programming

3. If the mode (G M, T, F command of the current block where the cursor locates is

defaulted and inconsistent with the running mode of this block, the corresponding modal function should be
executed to continue the next step.
‘@

4. Press | A0 | key to enter the Auto mode, then press key to start the program.

7.1.5 Adjustment of feedrate override, rapid override
In Auto mode, the running speed can be altered by adjusting the feedrate override, rapid override with no need to

change the settings of the program and parameter.

®  Adjustment of the feedrate override
Whoe+
F. OVERRIDE
Wh100%
F. OVERRIDE
L] . -
m%+ W o%e— Wh o6 —
Press the FOVRRDE op FOVERRDE ey jn FOVEWOE it can realize 16-level real time feedrate adjustment.
L]
W%+
Press the F 2 Pkey each time, the feedrate override ascends a gear level till 150%
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L]
Whoo—
Press the FOVERRDEKey each time, the feedrate override decends a gear level till 0;

Note 1 : The actual feedrate value is specified by F in program feedrate override adjustment;
Note 2 : Actual feedrate= value specified by Fx feedrate override

®  Adjustment of rapid override
It can realize the 4-level real time rapid override Fo. 25% . 50 % . 100 % adjustment by pressing

‘ra “ruao Tuoaoo Fuxacoo
WD WL25% WL50% A\00%

Note 1: The max. rapid traverse speeds of X, Y, Z axis are set by data parameter No.022;

Actual rapid traverse speed = No. 022 setting value x rapid override
Note 2: When the rapid override is F0, the rapid traverse rate is set by data parameter No.024.

7.1.6 Spindle override adjustment
While the spindle speed is controlled by the analog voltage output in Auto mode, it can be adjusted by spindle

override.

ot D%—
Presss.ovroe or sovemoe to adjust the spindle override for the spindle speed, it can realize 8-level real-time override

adjustment between 50% ~120%.

oot
Press the sommee key each time, the feedrate override ascends a level till 120%

T%—

Press the soemoe key each time, the rapid override descends a level till 50%.

Note : The actual output analog voltage=analog voltage by parameter x spindle override

Example: When the data parameter No.3741 is set to 9999, execute S9999 command to select the spindle
override 70%, the actual output analog voltage<10x70%=7V

7.2 DNC Running

The CNC system has a DNC function, by the connection of the DNC communication software with this system,
the high speed, high capacity program can be performed in this system.
=

In Auto mode, press the L% | key, it enters the DNC mode. Then press the B8 key to start the program
DNC machining under the condition that the PC is get ready

When DNC runs, subprograms can be executed, the max. built-in subprogram is 1-layer.

When DNC runs, macro program does not skip in the main program, otherwise, an alarm occurs: Cannot execute
program skip in DNC mode.

Please refer to the DNC communication software for details.

7.3 Running State
7.3.1 A Single Block Execution

When the system first executes a program, it may select Single block mode to execute the program to avoid the
programming errors.

In Auto mode, the methods for turning on single are as follows.
) 0 E

Press the [ MG | key to make the single block indicator in State area to light up, it
means that the single block function has been selected

In Single block mode, when the current block execution is finished , the CNC system stops; if next block is to

be executed, it needs to press the key.
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Note : Even at the mid point, the single block stops in G28,G29, G30 commands
7.3.2 Dry Run

Before the program is to be executed, in order to avoid the programming errors, it may select the Dry run mode
to check the program. And the machine runs by a constant speed other than the speed specified by the program.

In Auto mode, the method for turning on the Dry run switch are as follows.
“wp

Press [ | key to make the dry run indicator in State area to light up, it means that the dry run function is

selected.
The speed specified by the program is invalid in dry run, and actual feedrate is set by the data
parameter No.25.
7.3.3 Machine lock
In Auto mode, the ways to make machine lock function valid are as follows.
Y "

Press the | 6" | key to make the machine lock indicator in State area to light up, it means that it

has entered the machine lock state.
While in the machine lock mode:
1. The machine carriage doesn’t move, the “MACHINE” in the INTEGRATED POS page of the POSITION
interface does not vary too. The RELATIVE POS and ABSOLUTE POS, DIST TO GO are

refreshed normally

uotlerad( 11

2. M, S, T commands can be executed normally.

7.3.4 MST Lock

In Auto mode, the ways to make MST lock function valid are as follows.

® MST ® MsT

Press the [MS1U%| key to make the MST lock indicator [MST'"jin State area to light up, it means that it has
entered the MST lock state. And the carriage move is not performed by M, S, T commands

Note: When the MST lock is valid, it has no effect on the execution of M00, M30, M98, M99.
7.3.5 Block Skip

If a block in program is not needed to be executed and not to be deleted, this block skip function can be used.
When the block is headed with “/”’sign and Block skip function is valid, this block is skipped without execution in

Auto mode
In Auto mode, the way to make block skip function valid is as follows.
‘ ‘D
Press the S¥* key to make the block skip indicator "6 in State area to light up, it means that the block skip

function is valid.

Note: While the block skip function is invalid, the blocks headed with “/” signs are executed normally in Auto
mode.

7.3.6 Optional Stop
In AUTO mode, the valid optional stop function is as follows:

L
L
OPTIOMAL . . . .
Press 5% | key to enter optional stop and the indicator lights up.

The program will be “stopped” at command MO1. Press key again to continue program execution.

7.4 Memorizing at Power-down

In continuous drilling fixed cycle, the power-down memory function is invalid. The power memory function is
valid to the programs running in Auto or DNC mode.
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7.4.1

Program Interruption in Non-DNC Auto Operation:

When power-down resume is executed, the user confirms whether serial number of No. 77’s program name is
the same that of the opened program, the resume can be executed when path of the opened program is the same that
of the automatic run before power-down.

Operation method 1 (Manual)

[a—
=
@]

k=]
]
=
Q
-+
[
@]
=)

5.

SEEK _)ﬁ’ G

position operation to the block where the execution stops last time.

After power on, press key in page “program content, edit”’, execute
Switch to the pages “coordinate & program, machine zero”.

Enter the next step after machine zero is performed.

Switch to manual or MDI mode. Locate to the block where it stops last time. (At this moment, it is necessary
to confirm whether it is at state G40, G49, G54. Ensure that tools are in a safe range during positioning.)
Switch to manual mode, press conversion key. It prompts “Locate to the block where it stops last time. It will
recover the mode before power-down”.

Press Y to recover the mode before power-down.

Switch to auto mode, press cycle start key to execute the block continuously from where it stops last time.

SEEK _)ﬁ, U

position operation to the block where the execution stops last time.

Operation method 2 (Auto)

After power on, press key in page “program content, edit”, execute
Switch to the pages “coordinate & program, machine zero”.

Perform machine zero operation.

After machine zero is performed, press conversion key. It prompts at the bottom of the screen: “Locate to the
block automatically where it stops last time. It will recover the mode before power-down”. [Input]/[Cancel]
(Ensure that tools moving path is in a safe range at this moment.). Press [Input], and coordinates start move
to locate to the block where it stops last time, and recovers the mode before power-down.

Switch to auto mode, press cycle start key to execute the block continuously where it stops last time.

7.4.2 Interruption at Power-down on DNC Auto Operation

Operation method (Auto)

1.
2.
3.

Switch to “coordinate program, machine zero return” after power on.

Execute machine zero return.

After machine zero return is finished, press conversion key. It prompts at the bottom of the screen: “Locate to
the block automatically where it stops last time. It will recover the mode before power-down”.
[Input]/[Cancel] (Ensure that tools moving path is in a safe range at this moment.). Press [Input], and
coordinates start move to locates to the block where it stops last time, and recovers the mode before
power-down.

Switch to the highlighted block when DNC, CNC power down.

Search for the interrupted block in DNC transmission software, then press RESET key on panel to continue
DNC software transmission. Press cycle start key to continue execution

Note: When a called subprogram runs in DNC mode with power-down, DNC power-down resume function is invalid after
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CHAPTERS8 MACHINE ZERO RETURN OPERATION

8.1 Machine Zero

The machine coordinate system is a basic coordinate system for CNC coordinate calculation. It is an inherent
coordinate system of the machine. The origin of the machine coordinate system is called
machine zero (or machine reference point). It is defined by the zero return switches fixed on the machine.
Usually the switch is fixed on the positive max. Strokes of X, Y, Z axes.

Note: the mechanical zero is called “machine zero”.

8.2 Machine Zero Return Steps

. =

1. Press @0 key, it enters the Machine zero mode, the bottom line of the screen page shows “REF”, the S
figure is shown below: g'
+

(S

REF 56847 T92 HA@ S

GOo GB1 GOZ GB3 Go4

0 6BB1 N 82663 oo™

G12
W75 0954

X 1- BBB mo | F 2293 an/nin

12345 mm/min
MAIN INFORMATION

Y -1.270 » wi  n

JOG OVRI| 13%/

RAP OVRI| 33% |

Z 3 242 om || SPI OVRI| 39% |
. PART CNI| 969 |

CUT TIME.  ©00:00:30 |
17:14:18

| ABSOLUTE . POS & PRG | RELATIVE | INTEGRATED |
or

2. Press or
3. The machine moves along the machine zero direction, and returns to the machine zero via the deceleration

key to select the machine zero of X, Y or Z axis

signal, zero signal detection. And the axis stops with the machine zero finish indicator lighting up.
I T &9 1
XO YO 10 &hO

Machine zero finish indicators

Note 1: If the machine zero is not fixed on the machine, machine zero operation B/C/D is unallowed.
Note 2: While the coordinate is moved out from the machine zero, the machine zero finish indicators go out.
Note 3: After the machine zero operation, the cancellation of the tool length offset for the

CNC is set by the BIT7 of the bit parameter No.13
Note 4: See details in the 3rd part INSTALLATION AND CONNECTION for the parameters concerning with the

machine zero.
Note 5: When machine zero return, bit parameter Ne011 ZNIK determines whether axis movement is locked automatically.
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CHAPTER 9

9.1 Data Setting

9.1.1 Switch Setting

In SWITCH SETTING page, the ON-OFF state of PARM SWT (parameter switch), PROG SWT (program
switch), AUTO SEG (auto sequence No.) can be displayed and set, the figure is as follows:

1. Press

page

2. Press

DATA SETTING, BACKUP and RESTORE

P.ZERO 52634 T45 Hag
SHITCH SETTING LEVEL SETTING
PARAMETER SHI.: &  OFF CURRENT LEVEL: 3 DEGRADE |
PROGRAM  SHT.: ' ON TNPUT PASSHORD :
AUTO SEGHENT & orF ALTER PASSHORD:

PARAMETER OPERATION
“BACKUP PAR. (USER)
“RESUME PAR. (USER)
“RESUME DEFAULT PAR.1(SERYO 1w LEVEL)
“RESUME DEFAULT PAR.Z(STEP WOTOR)
CRESUME DEFAULT PAR.3(SERVO @.11 LEVEL)

PRESS KLY [L1 TO TURNON, PRESS KEY [W1 TO TURNOFF . ‘

CHC
| SETTING cLOCK poc LT N OFF

| CNC
key to enter the Setting interface, then press ISEIHNGE to enter SWITCH SETTING

SETTING

i U

D u

—_
=
o
i)
[¢]
H
Q
+
[N
o
=]

or key to move the cursor to the item to be set

U

3. Press L] and W] to shift the ON-OFF state, press L] “*” being OFF sets the switch to OFF,

“*» being ON sets the switch to ON. Only the PARM SWT is set to ON, could the parameter be altered; so
are PROG SWT and AUTO SEG.

Note : When parameter switch is shifted from “off” to “on”, CNC alarm occurs. Alarm will occur again when parameter switch

is shifted from “on” to “off” for the first time. Press

9.1.2 Graphic setting

Press
page.

rebér |oaca
L

keys together to eliminate the alarm.

s key to enter graphic interface. Press = or = key to access the following graphic parameter
MDI 56171 TE3 HE@
GRAPH PARAMETER 00001 NOBO44

COOR OPT= | B (0:XY 1:¥X 2:7X 3:XYZ 4:YZ 5:ZY 6:XZ 7:XZY)
SCALE = 100%]

CENTER = | 0.0000 (X AXIS VALUE)
CENTER - | 0.0000 (Y AXIS VALUE)
CENTER = | 0.0000 (Z AXIS VALUE)
X MAX. = | 1208600

Y MAX. = 120.0000

7uA. = | 1200000

XHIN. = | 1700000

Y MIN. - -120.0000

7 MIN. = 120.0000

GRAPH TRACK

PARAMETER DISPLAY
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A: The way of setting graphic parameter

) .| ¢

1. In MDI mode, press or key to move the cursor to the parameter to be set,

2. Input corresponding values,

DATA
INPUT L .
3. Press key, and the setting is finished.

B: Significance of graphic parameter

Coordinate selection: Display view angle of the graphic path can be selected by setting different values.
Corresponding coordinate for 0~7is as follows.

Scaling: Display the scaling of current graphic path.

Graphic center: Display the center of each axis.

Maximum, minimum: Set the maximum and minimum scope can be displayed by each axis.
C: Graphic track operation

Graphic track is as follows:
MDI 52267 T4R HAp

TRACK DISPLAY 00001 NB5723
—G90 Gb4 G8O G40 [ABSOLUTE]
: 7.850

-6.110
3.264

NBGB15 GBI X100 Y100 7106

[a—
=
@]

k=]
]
=
Q
-+
[
@]
=)

[—————ex
GRAPH TRACK
P | DISPLAY , START(S) ‘ CLEAR | CHANGE(K) |

Vertical move: Display upper and lower part of the graphic.

Horizontal move: Display right and left part of the graphic.
Scaling: Display scaling of current graphic.
Absolute coordinate: Display the absolute coordinate of the program.
Soft key functions in graph page:
: Start drawing, S is highlighted by pressing S key. Display drawing track.

: Stop drawing, T is highlighted by pressing S key. I t stops drawing.

: Switch view angle, coordinate value can be switched between 0~7 by pressing K key each time.

S

T

R: Clear graphic track, clear graphic track displayed before.

K

J: Display graphic in the center, that is, vertical move and horizontal move are 0.
I:

Scale up the track, the graphic is scaled up 2 fold by pressing I key once.
M: Scale down the track, the graphic is scaled down 2 fold by pressing M key once.

Direction key: move the graph up, down left and right.

D: Graph centering and feature.

J: Graph centering display, i.e. vertical translation and horizontal translation are 0.

G: Graph feature G, displaying a dialog at lower right corner of the following figure, and displaying
vertical-horizontal proportion and movement space.

The following is an example of graph path:
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MDI 57015 T90 Hea
00091 NO4776

[ABSOLUTE]

X 34.300
¥ -27.270

z 3.307

GRAPH FEATURE

Y

H.OFFSET
¥ .OFFSET 0
SCALE: 100%
HWOVE DIS

17:17:03

| | | >

GRAGH
FEATURE

A | CENTER |

DISPLAY

9.1.3 Parameter Setting

By the parameter setting, the characteristics of the drive unit and machine can be adjusted. Refer to Installation
and Connection about their meanings.

PARAVETER . =] |§| _
Press key to enter the Parameter interface, then press or key to switch the
parameter  page, the figure is as follows:

EDIT 54529 TOE HOQ
| NO. I DATA | NO. | DATA | NO. | DATA -
0001 10010068 0813 00000000 0520 000000081
0082 00000018 0814 00011111 0528 00000001
0003 00100000 8172 00100000 0540 10000100
0004 00000000 0173 00000000 0542 00000001
0005 100900000 0174 00000000 0551 00000011
0006 00000068 8175 00000000 0562 00660000 =
0007 00000000 0187 X 00000000 0582 00000010
0008 00011111 ==== Y/ 00000000 0584 00000000
0009 00000111 -—Z 00000000 0588 00000000
oa1e 00011111 0188 X 01000101 0600 00000000
0a11 00000060 == ¥ 01000101 0601 00080000
0012 00000061 === 01000101 0650 00000000 E
0001 ¥ xorx xxx ACS HWL xtx [SC *axex
BIT? Unused

17:20:59

| BIT PARA.‘ DATA PARA. | OFTEN USED | PITCH COMP ‘ FIND(P)

A: Alteration of bit parameter
1. Byte alteration

1 ) Turn on the parameter switch
2)  Enter the MDI mode

3) Move the cursor to the parameter No. to be set

=l =
Method 1: Press L—1 or [ — key to enter the page containing the parameter to be set, press
ﬁ or @ key to move the cursor to the No. of the parameter to be set;
P B
Method 2: Press address key 8| key in parameter No, then press key.

4) Key in the new parameter value
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5) Press
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key, the parameter value is entered and displayed

6 ) For security , the PARM SWT needs to be set to OFF after all parameters setting is finished

Example:
Set BITS (DECZ) of the bit parameter No.004 to 1, and the other bits unchanged.

Move the cursor to No.004, key in 01100000 by sequence in the prompt line, the figure is as follows:

MDI SA164 T3 HPA

| NO. | DATA | NO. | DATA | NO. | DATA =
0061 00010000 0013 00000000 0520 006E0001

0002 00000010 0014 0011111 0528 0000001

0003 00100000 0172 00100000 0540 10000100
0004 01100000 0173 A0eENA0 8542 00000001

0665 10000000 0174 00000000 8551 00600011

0006 00000000 0175 00000000 0562 00000000 |
0007 00000000 0187 X 00000000 0582 00000010
0008 0oe11111 === A00B0O0 6584 660BODOD
0669 00000111 ==== 7 0A00E0000 8588 06000000
0010 poe11111 0188 X 01000101 0600 00660000
0011 00000000 === Y/ 01000101 0601 0000000
0012 00000001 -— Z 021000101 0650 00000000 E
0004 DECS DEC4 DECZ DECY DECX *xx xxx SCH

BIT? DEC5 sisnal is (8:low 1:high)

17:22:57

| BIT PARA.‘ DATA PARA. | OFTEN USED ‘ PITCH COMP | FIND(P)

DATA
Press Lo key to finish the parameter alteration. The page is shown below:
MDI 53289 137 Hea
PARAMETER -> BIT PARAMETER 00001 NO8546
| NO. | DATA  ND. | DATA | NO. | DATA I3
0001 oooleose | 0013 ponoeeoe | 0520 00000001
0002 00000010 | 0014 00811111 0528 00000001
0003 08100008 | 8172 00100000 | 8548 10600100
0004 01160008 | 0173 00BOOGDD | 0542 00000001
0005 10000080 | 0174 00BOOORO | 8551 0008001 |
0006 00000008 | 0175 00000BOO | 0562 00000000 |-
0007 08800000 | B187 X 00000800 | 8587 00000010
0008 08811111 — 00000B00 | 8584 00080000
0009 00000111 ' 00BOOADD | 0588 00000000
pote 00011111 0188 X 01800101 0600 00000000
0011 00000000 | ——— Y 01800101 0601 00000000
go12 0880800 | —1 91800101 2656 0008008 |-
0604 DECS DEC4 DECZ DECY DECX xxx xxx SCH
BIT7 DECS signal is (B:low 1:high)

2. Bit alteration

17:23:32

| BIT PARA.‘ DATA PARA. | OFTEN USED | PITCH COWP ‘ FIND(P)

1) Turn on the parameter switch

2 ) Enter the MDI mode

3 ) Move the cursor to the No. of the parameter to be set

Method 1: Press

=

or

=

U
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= DATA
Method 2: Press address key B key in parameter No., then press g key
@ CHANGE
4) Press and hold key for 2 seconds or press key to skip to a bit of the parameter, and the
bit is backlighted. Press @ or < key to move the cursor to the bit to be altered, then key in O or 1

5 ) After all parameters setting is finished, the PARM SWT needs to be set for OFF for security

CHANGE
Note: After entering a bit of the parameter, press key to skip out of the bit and back to the parameter No.

Example:
Set the BITS (DECZ) of the bit parameter No.004 to 1, and the other bits unchanged Move the cursor to “No.004”

CHANGE
by the steps above, press key to skip to a bit of the parameter, the figure is shown below:
=
MDI 54131 T77 Hea ,g
P
NO. DATA | NO. | DATA NO. | DATA I~] )
0001 00010000 0013 00000000 0520 00000001 ,‘j
0002 00060010 0014 00011111 0528 00000001 o
2003 00160000 0172 00100000 0540 10000100 =
8004 1100000 8173 00000000 8542 80000001
0005 10000000 0174 00000000 0551 00000011
2006 00000000 0175 00000000 0562 00000000 |
2007 00060000 0187 X 00000000 0582 20000010
8008 20011111 — 7 00000000 0584 80000000
2009 00000111 -z 00000000 0588 00000000
0010 00011111 0188 X 01000101 0600 00000000
0011 00000000 — ¥ 21000101 0601 00000000
2012 00000001 —Z 01000101 0650 00000000 |
0004 DECS DEC4 DECZ DECY DECX *xx xxx SCH
BIT? DECS signal is (0:low 1:high)

17:23:59

| BIT PARA.‘ DATA PARA. | OFTEN USED | PITCH COMP | FIND(P) | |

Move the cursor to “BIT5” by pressing or key, the figure is shown below:
MDI | | 51589 TBA Hea
| NO.  DATA | NO. | DATA | NO. |  DATA [
0001 00016000 0013 00000660 08520 00000081
0002 00080010 | 0014 00011111 9528 0060000 |
0003 001g0000 | 0172 00100008 | 0540 10000100
0004 01180000 | 0173 00000000 | 0542 00000001
0005 10000000 8174 000006868 8551 00000811
0006 00080000 | 0175 00000008 | 0562 00000000 |-
0007 00000000 | 0187 X 00000008 | 0582 00000010
0008 00011111 — ¥ 00000000 | 0584 00000000
0009 000008111 = 00000668 0588 00000000
0019 0e611111 2188 X 01000181 0600 00000000
0ol 00000000 | —— Y 01000101 2601 0080000
0012 0008000 | —-1 01000101 2650 0000000
0004 DECS DEC4 DECZ DECY DECX *x*x xxx SCH
BIT4 DECY sisnal is (8:low 1:hish)

17:25:62

| BIT PARA.‘ DATA PARA. | OFTEN USED | PITCH COMP | FIND(P) | |

Key in “1” to finish the alteration.
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MDI 58741 T47 Hoa
| NO. | DATA | NO. | DATA | NO. | DATA [
0001 000100660 0013 00000000 0520 00000001
0002 00000010 0014 00011111 0528 00000001
0003 00100000 0172 00100000 0540 10000100
0084 81110066 8173 00000000 0542 p0eEaa1
0005 10000000 0174 00000000 05561 00000011
0006 000000O0 0175 00000000 0562 DoGoooen |
0007 00000000 0187 X 00000000 0582 00000010
0008 60011111 =¥ 00000000 0584 000060
0009 00000111 ==== 7 00000000 0588 0000000
0010 00011111 0188 X 01000101 0660 00000000
0011 000000O0 == 7 01000101 0601 0000000
0012 00000001 -—Z 01000101 0650 00000000 E
0004 DEC5 DEC4 DECZ DECY DECX *xx xxx SCH
BIT4 DECY sianal is (@:low 1:hish)

17:26:32

| BIT PARA.‘ DATA PARA. | OFTEN USED | PITCH COMP ‘ FIND(P)

B: Alteration of the data parameter, pitch data

1. Data parameter alteration

1)  Turn on the parameter switch;
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2)  Enter the MDI mode

3) Move the cursor to the No. of the parameter to be set

4) Key in the new parameter value

DATA
5) Press e key, the value is entered and displayed

6 )  After all parameters setting is finished, the PARM SWT needs to be set to OFF for security

Example 1: Set the data parameter Ne025 to 4000.

Move the cursor to “Ne025” by the steps above, key in “4000” by sequence in the prompt line, the figure
is shown below:
51964 TR4 Ho@
a1 NO6

ATA PARAMETER

- DATA | NO. | DATA | NO. | DATA I
8015 X 1| 0024 X 400 | 0032 X 200
=== ¥ 1 =X 400 | —= ¥ 200
=== ¥ 1 =2 400 | —= 7 200
0016 X 1 | 09025 4000| 0034 X 0
-— Y 1 | 0026 00 | — Y 0
= 7 1| 8027 8008 | —- 7 0
0022 X 7600 | 0028 200 | 0041 200
==== 7600 | 0029 100 | 0042 X 100
-—Z 7600 | 0030 50 | — ¥ 100
0023 X 109 | 0031 X 5000 | —- 7 100
=== ¥ 180 | —= ¥ 5000 | 0043 X 5000
=== 100 | —= £ 5000 | ——- ¥ 5000 =
0025 Feedrate of DRY run(mm/min)

17:27:13

BIT PARA. | DATA PARA.‘ OFTEN USED ‘ PITCH COMP | FIND(P) | |

DATA
INPUT . . .
Press key to finish the alteration. The page is shown below:
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MDI | | SEEG7 T25 HA@

| NO. | DATA | NO. | DATA | NO. | DATA ]
0015 X 1 | o024 % 400 | 0032 X 200
— [ T 200
-1 1 —z T 200
8016 X 1 eezs | 4800 8m34 X 0
— 1 | 0026 100 | —— ¥ 0
-2 1 | o027 soon | —— 2 0
0022 X 7600 | 0028 200 | 0041 200
— 7600 | 0029 100 | 8042 X 100
— 7600 | 0030 50 | —— ¥ 100
0023 X 100 | 0031 ¥ 5o | ——- 7 100
— 100 | —— ¥ 5000 | 0043 X 5000
— 100 — 2 BOOD | —— ¥ 5000 |-
0025 Feedrate of DRY run(mm/min)

17:27:38

BIT PARA. - OFTEN USED | PITCH COMP | FIND(P)

—_
=
Example 2: Set the X axis value of the pitch data No.000 to 12, set the value of Z axis to 30. =
Move the cursor to pitch data No.000 by the steps above, key in “12” by sequence in the cue line, e
the figure is as follows: S
[N
EDIT | 52754 T53 Hem =4
AXIS X AXIS ¥ AXIS Z
| no. | vae B | N0, | vaE A | mo. | wvale [
ooos |12 1 oo00 ol | ou0 o
0601 v 0201 v 0401 0
0002 0 0202 0 0402 0
0003 0 0283 0 0483 0
0804 0 0284 0 0484 0
0005 0 0205 0 0405 0
0006 0 0206 0 0486 0
0007 0 0207 0 0407 0
0008 0 0208 0 0408 0
0809 v 0289 v 0489 0
0010 0 0210 0 0410 0
ool 0 0211 0 0411 0
0812 0 0212 0 0412 0
0013 o | 0213 o | w43 =

17:28:54
| BIT PARA. | DATA PARA. | OFTEN USED |- FIND(P)

DATA
Pres Lo key to finish the alteration. The page is shown below:
EDIT | | 54@93 T72 Hom
AXIS X AXIS ¥ AXIS 7
| wo. | vave [0 wo. | wvatee B | wo. | vae |2
0000 _ 0200 o 0400 0
0001 o 0201 0 0401 [
0002 0 0202 0 0402 0
0003 8 0203 0 0403 [
0004 o 0204 0 0404 0
0005 o 0205 0 0405 0
0006 o 0206 [ 0406 [
0007 0 0207 0 0407 0
0008 0 0208 0 0408 0
0009 o 0209 0 0409 [
0010 0 0210 0 0410 0
0011 8 0211 0 8411 [
0012 o 0212 0 0412 0
0013 ol 0213 o 0413 05|

17:29:29

‘ BIT PARA. | DATA PARA. | OFTEN USED |- FIND(P)
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DATA
In the same way, key in “30”by sequence in the prompt line, press NPT key to finish the alteration. The
page is shown below:
EDIT 58438 TAS HAR
AXIS X AXIS Y AXIS Z
| wo. | vae [ mo. | vawe [ | wWo. | vaE [
0000 12 0200 o 8400 30
0001 0 0201 9 @401 o
0002 o 0202 9 6402 9
0003 0 0203 o 6403 o
0004 8 0204 8 404 8
0005 o 0205 9 6405 9
0006 0 0206 0 6406 0
0007 o 0207 g 6407 g
0008 0 0208 o 6408 o
0009 0 0209 9 0409 9
0019 o 6210 9 6410 9
0011 0 0211 o 8411 o
0012 8 0212 8 0412 8
0013 0 0213 0 6413 0

17:29:59

| BIT PARA. | DATA PARA.| OFTEN USE[]‘ PITCH COMWP FIND(P)

9.2 The Password Setting and Alteration

To prevent the part programs, CNC parameters from malignant alteration, this GSK980MD provides an authority
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setting function that is graded for 5 levels. By descending sequence, they are the 2" Jlevel for machine builder, the

3™evel for equipment management, the 4™ level for machine operation, the 5™ level for basic operation and the 6"
level for operation authority. CNC’s current operation level is displayed by “CURRENT LEVEL: " in the authority
level page.
The 2™ level: Modification of the CNC bit parameter, data parameter, pitch data, tool offset data, part program
edit (including macro programs), PLC ladder transmission etc. are allowed
The 3™ level: the CNC bit parameter, data parameter, tool offset data, part program edit operations are
allowed;

The 4™ level: tool offset data (for tool setting), macro variables, part program edit operations are allowed; but
the CNC bit parameter, data parameter, pitch data operations are unallowed.
The 5™ level: current programs and tool offset data modification are allowed.

The 6™ level: Only the machine panel operation is allowed, and the operations of part program edit and
selection, the alteration operations of CNC bit parameter, data parameter, pitch data, tool offset
data are unallowed

EDIT | 54370 T48 Hem

n

PARAMETER SHT.: ' ON CURRENT LEVEL: 2 DEGRADE
INPUT PASSWORD: | |

ALTER PASSWORD: [ |

n

PROGRAM  SWT.: = ON
AUTO SEGMENT : & OFF

PARAMETER OPERATION
“BACKUP CURRENT PAR. (MANUFACTORY)
T RESUME STORED PAR. (MANUFACTORY)
CRESUME DEFAULT PAR.1(SERVO 1® LEVEL)
" RESUME DEFAULT PAR.Z(STEP MOTOR)
CRESUME DEFAULT PAR.3(SERVO @.11 LEVEL)
" RESUME STORED PAR. (PRODUCE TEST)

CAN MODIFY SCRW COMP & MACRO PROG, PLC
17:30:53

CNC
| EIE CLOCK | DOC LIST | | CONFIRM | |
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9.2.1 Entry of Operation Level
1.  After entering the PASSWORD SETTING page, move the cursor to the “INPUT PASSWORD:” line;
2. Key in the password (an “*”’sign added each time inputting a character)

DATA
3. Press Lo key to finish the inputting, and it will enter the corresponding password level.

The user can press | SRR o degrade the higher operation level to the lower, but the user must input the
password again before degradation.

Note: The length of this GSK980MDc system password corresponds to the operation level, which can’t be added or decreased
by user at will.

Operation level Password length Initial password
3" Jevel 5 digits 12345
4™ level 4 digits 1234
5™ level 3 digits 123
6" level None None

Example: The current CNC level is the 4™ level, as the following page shows. The 3" level password of

CNC is 12345, please alter the current level to the 3" Jevel.

EDIT | 52414 Ti4 Hea

PARAMETER SWT.: ' ON CURRENT LEVEL: 2 DEGRADE
INPUT PASSWORD:

ALTER PASSWORD: [ ]

—_
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PROGRAM ~ SWT.: = ON
AUTO SEGMENT : & OFF

PARAMETER OPERATION
 BACKUP CURRENT PAR. (MANUFACTORY)
 RESUME STORED PAR. (MANUFACTORY)
 RESUME DEFAULT PAR.1(SERVO 1R LEVEL)
© RESUME DEFAULT PAR.2(STEP MOTOR)
 RESUME DEFAULT PAR.3(SERVO @.11 LEVEL)
 RESUME STORED PAR. (PRODUCE TEST)

CAN WODIFY SCRW COMP & MACRO PROG, PLC

17:31:52
| SETTING cLOCK | DOC LIST | ” CONF IRM
320
Move the cursor to the “INPUT PASSWORD:” line, key in 12345, then press the key, the CNC prompts
“Modify parameter and edit program”, “Password passed”, and the current level is the 3 Jevel. The page is as
follows:
EDIT 548954 T25 HAp

PARAMETER SHT.: ' ON CURRENT LEVEL : 3 DEGRADE
INPUT PASSWORD: | |

ALTER PASSWORD: | |

A

PROGRAM  SWT.: = ON
AUTO SEGMENT : & OFF

CBACKUP PAR. (USER)

CRESUME PAR. (USER)

©RESUME DEFAULT PAR.1(SERVO 11 LEVEL)
©RESUME DEFAULT PAR.?(STEP WOTOR)
“RESUME DEFAULT PAR.3(SERVO 0.11 LEVEL)

MODIFY PARAMETER AND EDIT PROGRAM
17:32:31

CNC
| T IE CLOCK | DOC LIST ‘ ” CONFIRM

d level (3rd, 4th, Sth or 6th level), the password

Note: When current operation authority is lower than or equal to the 3"
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d

T
level is not changed if repower the CNC system. If previous level is higher than the 3 level (0, ISt, or 2nd level), it

defaults the 3rd level.

9.2.2 Alteration of the Password
Steps for password alteration:
1. After entering the PASSWORD SETTING page, enter the password by the methods in Section 9.3.2;
2. Move the cursor to the“ALTER PASSWORD:” line;

DATA
3. Key in the new password, and press e key

4. The CNC system prompts “PLEASE INPUT USER PASSWORD AGAIN”, the page is as follows:

EDIT | 54194 Ti3 Hea

PARAMETER SWT.: ' ON
PROGRAM  SWT.: ' ON

CURRENT LEVEL : 3 DEGRADE
INPUT PASSWORD: | |

ALTER PassWoRD: |

AUTO SEGMENT : & OFF

PARAMETER OPERATION

BACKUP PAR. (USER)

T RESUME PAR. (USER)

T RESUME DEFAULT PAR.T(SERYO 1R LEVEL)
RESUME DEFAULT PAR.2(STEP WOTOR)

© RESUME DEFAULT PAR.3(SERVO 6.11 LEVEL)
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MODIFY PARAMETER AND EDIT PROGRAM
17:32:52

[affie_om | wun | [l

DATA
5. After reinputting the password, press e key, if the two passwords input are identical, CNC prompts

“PASSWORD UPDATED”. So the password alteration is successful.

EDIT | 57442 T13 Hem

PARAMETER SHT.: ' ON
PROGRAM  SHT.: ' ON

CURRENT LEVEL : 3 DEGRADE
INPUT PASSWORD: | |

ALTER PasswoRO: |

AUTO SEGMENT OFF

CBACKUP PAR. (USER)

CRESUME PAR. (USER)

©RESUME DEFAULT PAR.1(SERVO 11 LEVEL)
©RESUME DEFAULT PAR.?(STEP WOTOR)
“RESUME DEFAULT PAR.3(SERVO 0.11 LEVEL)

PASSWORD HAS BEEN CHANGED. REMEMBER THE NEW PASSWORD PLEASE!
17:34:07

[afthe oo | wun | [lowem

6. If the two passwords input are not identical, CNC prompts “PASSWORD CHECKOUT ERROR.”, the page
is as follows:
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9.2.3 Lower Level Set
Lower of the operation level is used to enter a lower level from a higher level, the steps are as follows:
After entering the PASSWORD SETTING page, key in the password by the method in Section 9.2.2

2. Move the cursor to the “SET LOWER LEVEL” line, if the current CNC operation is the 39 evel, the page

1.

is as follows:

3.

follows:

Press

EDIT | 53741 T34 Hoo

PARAMETER SHT.: = ON
PROGRAM  SHT.: = ON
AUTO SEGMENT : & OFF

CURRENT LEVEL : 3 DEGRADE
INPUT PASSWORD: | |

PARAMETER OPERATION

BACKUP PAR. (USER)

CRESUME PAR. (USER)

" RESUME DEFAULT PAR.1(SERVO 1R LEVEL)
© RESUME DEFAULT PAR.Z(STEP MOTOR)

“ RESUME DEFAULT PAR.3(SERVO @.131 LEVEL)

PLEASE INPUT USER PASSWORD AGAIN

- CLOCK | DOC LIST |

EDIT | S1612 195 Ho@

PARAMETER SHT.: ' ON
PROGRAW  SHT.: ' ON
AUTO SEGMENT : OFF

CURRENT LEVEL: | 3 DEGRADE
INPUT PASSWORD: |
ALTER PASSWORD: [ |

PARAMETER OPERATION

“BACKUP PAR. (USER)

T RESUME PAR. (USER)

CRESUME DEFAULT PAR.1(SERVO 11 LEVEL)
“ RESUME DEFAULT PAR.Z(STEP MOTOR)
“RESUME DEFAULT PAR.3(SERVO @.11 LEYEL)

DATA
INPUT

WODIFY PARAMETER AND EDIT PROGRAM

17:36:39
(oo o | wun | oome

the CNC prompts “SET THE PASSWORD LOWER ? ”;

EDIT | 57635 178 Hea

PARAMETER SHT_: = ON CURRENT LEVEL: 3 DEGRADE?
INPUT PASSWORD: = |

ALTER PASSWORD: | |

PROGRAM  SHT.: =" ON
AUTO SEGMENT : & OFF

PARAMETER OPERATION

 BACKUP PAR. (USER)

 RESUME PAR. (USER)

CRESUME DEFAULT PAR.1(SERYO 11 LEVEL)
 RESUME DEFAULT PAR.Z(STEP MOTOR)
CRESUME DEFAULT PAR.3(SERVO @.11 LEVEL)

SET THE PASSHORD LOWER ?

17:37:82

(oo _om | wuw | [w
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DATA
4. Press Lo key again, if the demotion is successful, the page is as follows:
EDIT | S§7767 T48 Ho@

OFF CURRENT LEVEL: 4 DEGRADE
INPUT PASSWORD: |

ALTER PASSWORD: [ |

PARAMETER SWT.: &
PROGRAM  SWT.: & OFF
AUTO SEGHMENT & OFF

PARAMETER OPERATION
“BACKUP PAR. (USER)
“RESUME PAR. (USER)
“RESUME DEFAULT PAR.1(SERVO 11 LEVEL)
CRESUME DEFAULT PAR.Z(STEP MOTOR)
~RESUME DEFAULT PAR.3(SERVO @.11 LEYEL)

CAN EDIT PROG, INPUT MACRO YAR & OFFSET
17:38:26

| CNC |
SETTING CLOCK | DOC LIST | | DEGRADE

Note: If the current level is the 6th level, the degradation operation is unallowed.
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9.3 Operations with Different Operation Authorities

9.3.1 Operation of Communication

® PC-->CNC
transmitted data Operation | Authority | Program Parameter
mode of CNC switch switch
Part program (Program name is less than 5 3
9000) ’
. ON
Macro program (Program name is )
greater than or equal to 9000)
Tool offset . 2,3
Edit, MDI
State parameter, data parameter d 2,3 ON
mode
Data of screw pitch compensation 2,3
Ladder diagram 2
® C(CNC-->PC
Transmitted data Operation mode Authority of | Program Parameter
CNC switch switch
Macro program (Program 2
name is less than 9000)
Part program (Program name 2,3,4
is less than 9000)
Tool offset
State parameter, data Edit. MDI mode
parameter
Data of screw pitch
compensation
Ladder diagram 2.3
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9.3.2 CNC CNC Operation

Related operations Operation Authority of Program | Parameter
mode CNC switch switch
Alteration of state parameter 2,3
and data parameter
. . MDI mode ON
Alteration of screw-pitch 2
compensation parameter
Alteration of tool 2,3,4,5
compensation data
Alteration of macro 2,3,4
variables
Edition of part program Edit mode 2,3,4 ON
Operation of panel keys 2,3,4,5,6
9.3.3 Operation of File List §>
® Files in the U disk 5
.
Related operations Operation Authority of Program Parameter =
mode CNC switch switch
Opening of | >=9000 Edit, auto 2
program file <9000 mode 2,3
Edition after | >=9000 2
program file | <9000 Edit mode 2,3,4 ON
opening
Note: Open indicates EOB operation.
o Files in the CNC
Related operations Operation Authority of Program Parameter
mode CNC switch switch
Opening of | >=9000 Edit, auto 2
program file <9000 mode 2,3
Edition after | >=9000 2
program file | <9000 Edit mode 2,3,4 ON
opening <9000 2. 3. 4
® Data transmission U disk >CNC
Related operations Operation Authority of Program | Parameter
mode CNC switch switch
Duplication of >=9000 . 2
Edit mode
program file <9000 2,3,4
® Data transmission CNC->U disk
Related operations Operation Authority of CNC | Program Parameter
mode switch switch
Duplication of >=9000 Edit mode 2
program file <9000 2,3
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C ISR CNC

9.3.4 Backup/Resume Operation
® Backup (CNC-2>U)

GSK980MDc Milling CNC System

Transmitted data Operation Authority of CNC | Program Parameter
mode switch switch
System parameter 2,3,4
Part program 2,3,4 ON
Tool offset 2,3,4
MDI mode
Pitch compensation 2,3,4
Ladder parameter 2,3,4
Ladder 2,3,4
® Resume (U disk 2>CNC)
Transmitted data Operation Authority of CNC | Program Parameter
mode switch switch
System parameter 2.3
Part program 2. 3.4 ON
Tool offset 2. 3.4
MDI mode
Pitch compensation 2
Ladder parameter 2.3
Ladder 2
® Ladder diagram upgrading (U2>CNC)
Transmitted data Operation Authority of CNC | Program Parameter
mode switch switch
System software upgrading MDI mode 2

9.4 Parameter Operation

The user data (such as bit parameter and pitch data) can be backup (saved) and restored (read) in this

GSK980MDc system. It doesn’t affect the

part programs

backuping and restoring these data. The backup page is as follows:

5| | <3

U

{t

Press s , or
“PARAMETER OPERATION” pages can be switched.
EDIT

PARAMETER SWT.: &  OFF
PROGRAM  SWT.: & OFF
&

AUTO SEGMENT : OFF

stored

in the

58378 172 HAA

CURRENT LEVEL:
INPUT PASSWORD :
ALTER PASSWORD:

3 DEGRADE
]

]

BACKUP PAR. (USER)
“RESUME PAR. (USER)

© RESUME DEFAULT PAR.Z(STEP MOTOR)

PARAMETER OPERATION

© RESUME DEFAULT PAR.1(SERVO 18 LEVEL)

CRESUME DEFAULT PAR.3(SERYO @.11 LEVEL)

PRESS [IN] + [P] TO CONFIRM (POMER ON

AGAIN)

17:39:03

CNC
| SETTING CLOCK | DOC

LIST |
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®  Turn on the parameter switch;

0
E SETTING

® Press L M | key to enter the MDI mode, then press key ( or key if necessary) to
enter LEVEL SETTING page;

= |<a 4] ¢

® Press 3 , or , and switch to the parameter operation page.
® Move the cursor to the desired item;

DATA P

INPUT
® Press 8] keys together.

Note: Don’t cut off the power in the backup and restore operation of the data, and no other operation is suggested to be
performed before the aforesaid operation is prompted to be finished.

Example: to resume the CNC parameters to backup parameters, the steps are as follows:

Turn on the parameter switch, and enter the Backup PAR. page in MDI mode, move the cursor to the place =

(13 29 M . O
before “Resume”, which is shown below: S
EDIT | 54313 TE3 He| S

.

o

=1

PARAMETER SWT.: & OFF
PROGRAM  SWT.: & OFF
AUTO SEGMENT : & OFF

CURRENT LEVEL: 3 DEGRADE
INPUT PASSWORD: | |

ALTER PASSWORD: | |

PARAMETER OPERATION
 BACKUP PAR. (USER)
RESUME DEFAULT PAR.1(SERYO 11 LEVEL)
 RESUME DEFAULT PAR.2(STEP WOTOR)
“RESUME DEFAULT PAR.3(SERYO 0.11 LEVEL)

PRESS [IN] + [P] TO CONFIRM (POWER OM AGAIN)
17:39:43
DATA

[l _om | wun | [
INPUT

MDD ALK /1);ty,paraneter modify, active by ooy SHBBO TEB HOO
SWITCH SETTING LEYEL SETTING

PARAMETER SWT.: ' ON CURRENT LEVEL: 3 DEGRADE
PROGRAM  SHT.: «' ON INPUT PASSWORD: | |
AUTO SEGMENT : & OFF ALTER PASSWORD: | |

PARAMETER OPERATION
CBACKUP PAR. (USER)
RESUME DEFAULT PAR.1(SERYO 11 LEVEL)
T RESUME DEFAULT PAR.2(STEP MOTOR)
“RESUME DEFAULT PAR.3(SERVO 8.11m LEVEL)

PRESS [IN] + [P] TO CONFIRM (PONER ON AGAIN)

- CLOCK | Doc LIST‘ | CONFIRM
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CHAPTER 10 DOCUMENT MANAGEMENT

10.1. Document Management Page

SETTING
Press to select setting interface, press it repeatedly to enter [Document Management] page as follows:

EDIT _ S0P0A TA0 Hae

&< GSKIBOMDC LN U-DISK
SYSTEM FILES
-1 PARAM. PAR
-0 TOFF. CHP
L[ HOFF . WWP
PROGRAM
-1 00001.CNC
-1 00062 CNC
[ 00208 CNC
[ 09600 . CNC
L1 09001.CNC

—_
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08:57:09

ONC
| SETTING CLOCK ” DOC LIST | | |

The system automatically identifies the U disk after it is connected with the system. When it is not identified, the
system prompts “Not inserted U”. When it is identified, the system displays file list of the U disk catalog as

follows:
EDIT . SPhARR TRA Hea
== GSKIZOMDC B—e fu
SYSTEM FILES |- 08001. CNC
|3 PARAM. PAR |- 08862 . CNC
L TOFF.CHP |- 09060 CNC
L[ WOFF . #WP |- 09901.CNC
PROGRAM -0 RECYCLER
[ 0808 1. CNC
[ 00002 . CNC
[ 08200 . CNC
L[ 09006 CNC
L3 09801. CNC

~ 08:56:43
CNC
| SETTING |  CLOCK | DOC LIST, | | |

The left of the above page displays CNC catalog message and the right displays the U disk catalog message.

When the system has not checked the U disk, the right does not display contents.
Notes:
1. The current catalog page only displays catalog message of current open files.
2. The system does not support Chinese Traditional characters temporarily.
Note: File name composed of “O”+“4-bit digit ”+*“.CNC ” is considered to CNC format file, such as
01234.CNC.

10.2 Often Used File Operation Function Introduction

10.2.1 File extension and return
Move the cursor to the required extension file.
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MDI ~ 50@@8 TP Hoa
&= GSKIZOMDC B /u [
SYSTEM FILES 123, 1d7
[ PARAM. PAR [ 2012-03-16_09-30-19_272. j
03 TOFF NP [ GSKBOHC_Test .LD2
L[ WOFF . WP [ GSK986MDc SeriesEN.LD?

LADDER FILES
-2 GSK986MDc SeriesEN.LD2
-0 10_TEST_PLC. 1d2

- gsk980mdc_backup
O GSK98OMDc_CNCSHRES. TMG
H® GSK986MDc_SCRIPT. INI

LM PLC. 12 -0 10_TEST_L0U. 1d2
PROGRAM -3 10_TEST_PLC. Id2
-1 08660 . CNC [ 08681 . CNC
(3 00061 CHC -3 00062 CHC
[ 08802 . CNC [ 09800 . CHC
-3 09260 . CNC -3 09061 . CHC
(3 09800 cnc [ PENDRIVE
L[ 09661 . enc 03 PLC-40X106T62-126314 . 1dx
|- PLC-40X100T02-1203142. | dx|~]
CHC
I SETTING CLOCK ” DOC LIST | | |
[e—y
=
= = . . .
2 Press to extend the file. The file is in the first line of the directory.
S MDI ~ S0pAR TEA Hom
g
o B GSK980MDC B /u
S SYSTEM FILES -0y 123. 12
[ PARAM. PAR -0 2012-03-16_09-30-19_272. |
[ TOFF . CHP [ GSK98BHC_Test .LD2
L™ WOFF . WMP [ GSK98OMDC SeriesEN.LD2
LADDER FILES - 2sk980mdc_backup
[ GSK9SOMDC SeriesEN.LD2 55 CT1MDG
[ TO_TEST_PLC. Id2 -0 enc.cfe
3 PLC. I1d2 [ comparam.cfg
PROGRAN B-SLOFILE
() 08006 . CHC |- GSKAZBMDe SeriesEN
[ 08001 CNC 03 10_TEST_PLC. Id2
[ 08002 . CNC LMPLC. 142
[ 08200 CNC -2 NCPROG
[ 09008 cnc -0 00090 . CNC
L[4 09001. 1 00001.CNC
Press < to return the previous catalog of the current file.
MDI _ 5Pae@ TP Hea
B GSKISOMDC CE [
SYSTEM FILES 0123, 142
[ PARAM. PAR [} 2012-03-16_09-30-19_272 ]
[ TOFF. CHP [ GSK98OHC_Test .LD2
L[ WOFF . WP [ GSKIBOMDC SeriesEN.1D2

LADDER FILES
1 GSK980MDc SeriesEN.LD2
—[% I0_TEST_PLC. |d2

=0 gsk980mdc_backup
[ GSK98OMDc_CNCSHRES . TMG
[ GSK980MDc_SCRIPT. INI

LM PLC. 1d2 M I0_TEST_IOU. 1d2
PROGRAM H I0_TEST_PLC. Id2

5 00060 . CNC 5 00081.CNC

[ 00081 .CNC [ 00002 .CNC

4 00002 . CNC 3 09000 . CNC

—[1 00200 . CNC [ 09801 .CNC

M 09000 . cnc M PENDRIYE

409881 . cne

[ PLC-40X100T02-120314. 1 dx

—M PLC-40X108T02-1203142

. ldx
~ 09:19:55
CNC
I SETTING |  CLOCK ” DOC LIST, | | |
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10.2.2 File copy (current directory in C disk «—— current directory in U disk)

SETTING
In “MDI” mode, press to select I POCEISTY and the cursor moves to the required file to copy, press

DATA
INPUT SELECT
or ——— |

| to select the file as follows:

@ Selected 00001.CNC in the CNC:

MDI _ 50000 TAR Hea

= GSKIS0MDC :
SYSTEM FILES
™ PARAM. PAR
[ TOFF.CHP
L WOFF . WP
LADDER FILES
H GSK980MDc SeriesEN.LD2
HO [0_TEST_PLC. Id2
[ PLC. 1d2
PROGRAM
[ 00000 . CNC
3 00001 .CNC
[ 00802 . CNC
[ 00200 . CNC
4 09060 cnc
L5 09881 . cne

« 09:26:49

CNC
I SETTING CLOCK | DOC LIST |

COPY T0
@ After the file is selected, —UBISK | is pressed to copy O0001.CNC to the U disk as follows:
MDI . SPAAR TR Hea

&= (SKI80MDC == /u 2]
SYSTEM FILES FM123. 1d2

[ PARAM_PAR H12012-03-16_09-36-19_272. ]
[ TOFF.CHP 1 GSK98OHC_Test .LD2
—[3 KOFF . HHP [ GSK980MDc SeriesEN.LD2

LADDER FILES

1 GSK980MDc SeriesEN.LD2
—[3 [0_TEST_PLC. 1d2
—[{PLC. 1d2

-0 g5k 980mdc_backup

H GSK930MDc_CNCSHRES. IMG
[ GSK980MDc_SCRIPT. INI
HO [0_TEST_IOU. Id2

1 [0_TEST_PLC. 1d2

—[3 00000 CNC —[500001.CNC

100061 .CNC 1000682 .CNC

—[1 00082 CNC —[1 09060 CNC

% 00280 .CNC 109081 .CNC

309880 cnc —[ PENDRIVE

—[309061.cnc 1 PLC-40X100762-120314. Idx

M PLC-40X100T02-1203142. | dx[~|
fow 09:27:52
COPY TO

A | SELECT | SWITCHINGl U-DISK BACKUP ‘l CHC UPDATI;' I

3 Copy methods from U disk to C disk are the same as the above.
Note: Copy operation cannot be executed below 4-level authority.

10.2.3 System update

SETTING |
(D In MDI mode, the system authority is set to 2-level, is pressed to select ] DOC LIST, and the system pops
up the following:
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C ISR CNC GSK980MDc Milling CNC System

MDI ~ 50008 T Hoa
B GSKIBOMDC & /u =
SYSTEM FILES 0123, 1d2

1 PARAM. PAR H12612-03-16_09-36-19_272. ]
(3 TOFF.CHP {1 GSK98BHC_Test .LD2
3 HOFF . WP 3 GSK986MDc SeriesEN.LD2

LADDER FILES
-3 GSK986MDc SeriesEN.LD2
3 I0_TEST_PLC. 1d2

B gsk980mdc_backup
1 GSK9ISOMDc_CNCSHRES. TMG
H5 GSK980MDe_SCRIPT. INI

[ PLC. 1d2 1 IO_TEST_I0U. Id2
PROGRAM - 10_TEST_PLC. Id2
-1 06698 . CNC 108681 .CNC
1 00001.CNC 1 00002 . CNC
-3 06002 . CNC -1 09608 CNC
1 00200 . CNC 1 09601 .CNC
- 09600. cnc 3 PENDRIYE
{3 09601 _cnc -3 PLC-46X160T02-120314. | dx

- PLC-40X100T62-1203142. 1dx[-|
tow 09:27:52

A | SELECT | SHITCHING | Cl?f’[;"lsTl? BACKUP ‘| CHC UPDATE' I
[e—y
= —
=) ‘ CNC UPDATEI .
2 @ In the above page, select 4] to enter the system update page. After the system update software is
§ selected, the [IN] key is pressed to update the system:
[
S MDI ~ SORAR TRA HAR

THIS PAGE I3 ONLY

ONE UPGRADE OPTI
ON, SO CANCELLATI
ON WILL NOT BE AL
LOWED.

v SYSTEM SOFTHARE UPGRADE

SYSTEM UPDATE?
PRESS [IN] KEY TO UPDATE
[CAN] KEY CANCEL

= 09:29:52

A | | | | | |
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CHAPTER 11 RESUME AND BACKUP

Resume and backup page of GSK980MDC is in the file management of setting page. After the file management
soft key is selected, backup/resume soft key is selected to enter the following page. In the page, MDI mode is selected
to execute communication between CNC and U disk, and the system upgrading operation. Its transmission speed is
much faster than traditional serial communication speed, greatly increases the efficiency of file transmission. More

over, USB is easy to carry, to use and it supports hot plugging, plug and play at once.

EDIT 58177 T35 HOp
~ PARAMETER: ~ PROGRAM % OFFSET 1.SELECT YOU NEED IT
EMS .PRESS [EXECUTE]
¥PITCH COMP. ~PLC PARA. ¥ PLC SOFT KEY TO BACKUP/R
~ L 0G ESTORE .

2 .CORRESPONDING [TEM

OF RESTORING COULD
I PARAMETER I~ PROGRAM " OFFSET NOT BE SELECTED WHEN
THE FILE DOESN'T EX

uotlerad( 11

T PITCH COMP. T PLC PARA. "PLC

SOURCE PATH: |u¥gsk988mdc backup¥user

BACKUP SYSTEM PARAMETERS TO /u/gsk980mdc backup

= 09:51:75

A | DESELECT | SELECT ALL| CANCEL ALL| | PERFORM | |

11.1 Operation Path
USB operation of 980MDc can be created and searched in the U disk with its own number. Therefore, the system
with different number is corresponding to different U disk directory. If the system has no its own number, it is in the

advanced operation directory in the U disk gsk980mdc backup.
Example: If the number of system can be founded in the version information page in Diagnosis mode.

The following content is described in gsk980MDc backup directory.

>  Path explanation

Path file folder Explanation
Target position for parameter and PLC file backup and restore

user\

prog\ | Target position for part program file backup and resume

»  File explanation

File name Expended Remark
name
Parameter file Paral, Para2, Para3 .par Case sensitive
Part program 00000 ~ 09999 .CNC Case sensitive
PLC file plc ~ plc7 Jdx Case sensitive
»  Operation level
Backup Parameter More than 4-level (including 4-level) ‘
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operation Part program More than 4-level (including 4-level)
Ladder diagram More than 4-level (including 4-level)
Parameter More than 3-level (including 3-level)
Resume : :
) Part program More than 4-level (including 4-level)
operation

Ladder diagram More than 2-level (including 24-level)

Note: 2-level or above operation level is needed for part program operation above number 9000.

11.2 Operation Instructions

» Parameter backup and resume

Backup parameters: Copy current all parameter states and values to U:\gsk980MDc_backup\user\ in the U
disk in the form of file Param.par, Tcomp.cmp, Wcomp.wmp. If the above-mentioned file does not exist, set up
a new one: If the file exists, this file will be overwritten by the new one.

Resume parameters: Copy parameter files in the U disk memory unit U:\gsk980MDc_backup\user\ to the
CNC system to resume the system parameter. Resume operation cannot be done if the above-mentioned path is
moved or altered or irregular file name is renamed.
Note: Repower the CNC system after parameter load is successful.
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»  Part program resume and backup
Backup part programs: Copy all part programs of current system to U:\ gsk980MDc_ backup\

gsk980MDc_backup \ NCPROG\ of USB memory unit in the form of file .CNC. If the above-mentioned file does
not exist, set up a new one: If the file exists, this file will be overwritten by the new one.

Resume part programs: Copy all part programs from the U disk memory unit U:\
gsk980MDc_backup‘user\NCPROG\ to the CNC system to resume the part program. Resume operation cannot

be done if the above-mentioned path is moved or altered or irregular file name is renamed.

» Ladder diagram (PLC) resume and backup
Ladder diagram backup: Copy all ladder diagrams (.1dx file) of the current system to

U:\gsk980MDc_backup\user\of the U disk memory unit. If the above-mentioned file does not exist, set up a new
one: If the file exists, this file will be overwritten by the new one.

Resume ladder diagram: Copy parameter files from the U disk memory unit U:\gsk980MDc_backup\user\ to
the CNC system to resume the ladder diagram. Resume operation cannot be done if the above-mentioned path is

moved or altered or irregular file name is renamed.

Note: Repower the CNC system after the ladder diagram restore is successful.

» Resume operation
To convenient to the user resuming backup file in different directory, the user can select the resume
directory.
gsk980MDc_backup\ .

Note: The user can select the resume page which only lists file directory of its directory name including ‘MD”.

11.3 Backup Operation Example

1. Backup log (take an example of log);

2. Press | BACKUP ‘l to enter the page, and the user can execute the following operations including canceling
the selection, all selection and so on;

3. In MDI mode, press [IN] to select the log, and then press [OUT] to execute backup to successfully backup the
log to the U disk. When the backup fails, the system prompts the fail as follows:
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EDIT | 58823 T4 Hea
BACKUP OPTION HELP
I~ PARAMETER I~ PROGRAM  OFFSET 1.SELECT YOU NEED IT
PITCH COWP PLC PARA rPLC SRS (IR
: : SOFT KEY TO BACKUP/R
~ L0G ESTORE.
2 .CORRESPONDING [TEM
OF RESTORING COULD
I~ PARAMETER I~ PROGRAM I~ OFFSET NOT BE SELECTED WHEN
TPITCH COMP. TPLC PARA. rPLC THE FILE DOESN'T EX

SOURCE PATH: |u¥gsk988mdc backup¥user

COPY THE LOG TO /u/gsk988mdc backup

= 09:52

A | DESELECT | SELECT ALL| CANCEL ALL| S | PERFORM |

11.4 Resume Operation Example

1. In BACKUP 4l page, press ﬁ or G to switch backup and resume;
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2. After the system is switched to the resume page, a part program is selected by soft key;
3. In MDI mode, press soft keys or press [OUT] and the system prompts whether it executes resume; press [IN]

to execute resume operation.
When the resume operation fails, the system prompts the failure:

MDI | | 57085 T58 Hea@
BACKUP OPTION HELP
I PARAMETER I~ PROGRAM I OFFSET 1.SELECT YOU NEED IT
rPITCH COMP PLC PARA rpLC SRS ([T
: . SOFT KEY TO BACKUP/R
rLOG ESTORE .
RESUME OPTION 2 .CORRESPONDING ITEM
OF RESTORING COULD
I~ PARAMETER ~ PROGRAM " OFFSET NOT BE SELECTED WHEN
PITCH COMP. PLC PARA. rPLC THE FILE DOESN'T EX

SOURCE PATH:|u¥g5k98@mdc backup¥user

RESUME DATA?
PRESS [IN] KEY TO RESTORE
[CAN] KEY CANCEL

< 10:05:24

A | DESELECT | SELECT ALL | CANCEL ALL | SEkEﬁT ‘ PERFORM |

11.5 Notes

» Notice: Ifa file or list on target path has the same name as the one will be copied, it will be overwritten and
replaced by the system automatically. Therefore, to prevent the file or list from overwriting or replacing,
please copy and save it separately.

» It forbids doing any other operation in advance operation. Once operation is performed, it can not be

interrupted until it is finished.

If the file to be saved or resume is large, operation time will be long. Please wait.

»  Pull out the U disk if abnormal conditions occur, then connect it again if neccessary.

A\
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CHAPTER 1 INSTALLATION LAYOUT

CHAPTER 1 INSTALLATION LAYOUT

1.1 GSK980MDc Connection
Interface and PB2 power box of GSK980MDc, GSK980MDc-V.

. ] O L O [ ] O L]
= ey
Ch31 =
= -1 2y
WPG C o
= 2y
5 © © B o & [y
CH13  CH12  CNiA CN14 21 45
o e O MmIS 7 MMIS Y AMIS X XIS 4 EMCODER -5y
CHS1  CNEZ CN15 =
|NPUT OUTPUT A¥1S 5 = 5P MOLE {:} N5 N
COM PORT FOWER SUPFLY

@D T

Fig 1-1 GSK980MDc back cover interface layout

Interface Explanation:

1.2
1.2.1

1.2.2

Power box: GSK-PB2,for +5V, +24V, +12V, -12V, GND power supply

CN11: X axis, 15-core DB female socket, for connecting X axis drive unit
CN12: Y axis, 15-core DB female socket, for connecting Y axis drive unit
CN13: Z axis, 15-core DB female socket, for connecting Z axis drive unit

CN14: 4th axis , 15-core DB female socket, for connecting 4th axis drive unit

CN21: coder, 15-core DB female socket, for connecting encoder

CN51: inverter, 9-core DB male socket, for connecting pc RS232 interface

CN15: 5th axis & spindle port, 25-core DB male socket, for connecting inverter & 5th axis
CN31: handwheel, 26-core 3 line female socket, for connecting handwheel;

CNG62: output44-core 3 lines female socket , for sending the signal of CNC to machine

CN61:input, 44-core 3 line male socket , for sending the signal of machine to CNC

GSK980MDc Installation

Installation Conditions of the Cabinet

The dust, cooling liquid and organic resolution should be effectively prevented from entering the
cabinet;

The designed distance between the CNC back cover and the cabinet should be not less than
20cm, the inside and outside temperature difference of the cabinet should be no
les than 10°C temperature rises when the cabinet inside temperature rises;

Fans should be fixed in the cabinet to ventilate it;

The panel should be installed in a place where the coolant can’t splash;

The external electrical interference should be taken into consideration in cabinet
design to prevent it from transferring to CNC system.

Protection Methods Against Interference
order to ensure the CNC stable working, the anti-interference technology such as
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SIS _CNC GSK98OMDc Milling CNC System

space electromagnetic radiation shielding, impact current absorbing, power mixed wave filtering
are employed in CNC design. And the following measures are necessary during CNC connection:

1. Make CNC far from the interference devices (inverter, AC contactor, static generator,
high-pressure generator and powered sectional devices etc.);

2. To supply the CNC via an isolation transformer , the machine with the CNC should be grounded, the
CNC and drive unit should be connected with independent grounding wires at the grounding point;

3. To suppress interference: connect parallel RC circuit at both ends of AC coil (Fig. 1-2), RC circuit
should approach to inductive loading as close as possible; reversely connect parallel freewheeling diode at
both ends of DC coil (Fig. 1-3); connect parallel surge absorber at the ends of AC motor coil (Fig. 1-4);

T - ol

. 5
220 ‘ EZ \ agisber

_|

+24Y

Fig.1 2
S Fig.1 3

Fig.1_4

4. To employ with twisted shield cable or shield cable for the leadout cable of CNC, the cable shield

tier is grounded by single end at CNC side, signal cable should be as short as possible;

5. In order to decrease the mutual interference between CNC cables or CNC cables with
strong-power cables,the wiring should comply to the following principles:

Group Cable type Wiring requirement
AC power line Tie up A group cables with a clearance at least 10cm
A |AC coil from that of B, C groups, or shield A group cables from
IAC contactor electromagnetism

DC coil ( 24VDC )

DC relav { 24VDC ) lie u B and A grou cables separately or
Cables between CNC an P group P y

B , shield B group cables; and the further B group cables
strong-power cabinet .
are from that of C group, the better it is

Cables between CNC an
machine

Cables between CNC

and servo drive unit Tie up C and A group cables separately, on
C Position feedback cable shield C group cables; and the cable distance between
C group and B group is at least 10cm with
twisted pair cable applied.

Position encoder cable

MPG cable
Other cables for shield
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CHAPTER 2 INTERFACE SIGNALS

2.1 Connection to Drive Unit

2.1.1 Dirive Interface Definition

o

: Signal Explanation
9
; BT£;+ 8 2 ?0 gmn CPn+, CPn- Command pulse signal
3: PCn © 4] 11: GND DIRn+, DIRnN- Command direction signal
é ;2L4|\\/I/n 2 o i% xgg PCn Zero signal
6: SETn o) g 14: GND ALMn Drive unit alarm signal
7: ENn 15: GND . .
8. RDYn/ZSDn 2 o ENn Axis enable signal
SETn Pulse disable signal

&

Fig.2-1 CN11, CN12, CN13
interface (DB15 female)

2.1.2 Command Pulse and Direction Signals

nCP+ , nCP- are command pulse signals, nDIR+ , nDIR- are command direction signals. These

e
 —

two group signals are both difference output ( AM26LS31 ) , the interior circuit for them is shown in :
Fig. 2-2. z
o

'_l

nDlf, ——— WA e | nDIR+ §

Gtd  |0—— nDIR- o

n’p ———| IE ctE — nCP+ .

ttE (b——— nCP-

Fig. 2-2 Interior circuit of command pulse and direction signals

2.1.3 Drive Unit Alarm Signal
The low or high level of the drive unit alarm level is set by the CNC bit parameter No.009 BITO ~BIT4 ,

whose interior circuit is shown in Fig. 2-3:

140

s2av— TR o TLF181 vee
IKB0.5W ) |
D42 w, g com
et W o 1 jj\’{‘?/\_‘ﬁ“” —
ALMn | 4 1 5| TS0t

TEHC14/50
Fig.2-3 interior circuit of drive unit alarm signal
This input circuit requires that the drive unit transmits signal by the following types in Fig. 2-4:
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Type 1. Type 2

AlMR AL Mn

Fig.2-4  Signal types of drive unit

2.1.4 Axis Enable Signal ENn

nEN signal output is valid as CNC works normally (nEN signal to 0V); when the drive unit alarm or
emergency alarm occurs, CNC cuts off nEN signal output (nEN signal toQV off). The interior interface circuit
is shown in Fig.2-5:

24V
=hin

ULMZE03

Fig.2-5 interior interface circuit for axis enable signal

2.1.5 Pulse Disable Signal SETn

nSET signal is used to control servo input disable which can enhance the anti-disturbance capability
between CNC and drive unit. This signal is at low level if there is pulse output from CNC, high resistance
if not. The interior interface circuit of it is shown in Fig. 2-6:

R181

VCC ugoc -
LIGAE » 24V
» 5 [T >0 [T ol 130
T4HCA4IS0 g

ULNZE02

Fig.2-6 Interior interface circuit for pulse disable signal

2.1.6 Zero Signal nPC

The one-rotation or approach switch signal is taken as zero signal for machine zero return. Its interior
connection circuit is shown in Fig.2-7.

. E]
=i
B~ — MREl oo
3KDID.5W ) | N
034 | A3 -
1hi4148 I“\I-.. g —IBND  USZE
GMD | # 4 . 11 | T ~solll
TAHC14/50

Fig.2-7 Zero signal circuit
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Note: nPC signal uses +24V level.
a) The connection for NPN Hall elements taken as both deceleration signal and zero signal is shown in

Fig. 2-8: 124V

MPH Hall element
™~ nDEC

DECh
nkec

Fig 2-8 Connection using MPM Hall eletments

b) The connection for PNP Hall elements taken as both deceleration signal and zero signal is
shown in Fig. 2-9:

PNP Hall element

/X

L]

Fig 2-9 Connection using PNP Hall elements
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2.1.7 Connection to Drive Unit
The connection of GSK 980MDc to GSK drive unit is shown in Fig. 2-10:

GEESE0MDC {11 . L&5R (TWE) dive 1rmt
SLE (00 sigrel GSKIB0MDe (CN1L DADE(4) drive unit
]'E-El I:éPpt Wl lElB %gﬁ GNiEN CI"IS_FBi 51;;31 ;;j:ce
7 | rDlR+ 15 | SIGH+ I ] +
10| rDIR- A 7 | SIGH- g P - :X}C—— 15 FULS-
5 | raLM 15| ALM n ] m
g S :)C’(: Ry 2 nDIE :)O"C 29 SIGH
TR 10| nDIR- —— 14 SIGN-
11 oV = | DG 5 | nALM — 5  AM
e B D
20| CoM+ 23 9N
MEtal shell 10| REIP
(ST ] ov ::i__E 32 DG
C 17| IG 4 | +24 ——[ 37 Ci+
22 | FSTP 38 COM+
MEral shell Metal shell Metal shell
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- GSEIBCMDC (CH11 DF3 drive unit
GEK980ND (CH11 DY3 drive unit . CH12, CN13) signal inrerface
. CH1Z, CH13) signal interface 1] CPret DOGﬁi 1] cp+
1| CPrt 1| Ch+ 9 | CPr 2 | cp-
9| Chr 9| CP- 2 | DIRn+ 3 | DIR+
2 DIErt+ 2 | DIE+ 10| DIRmT 3% 4 | DIE-
10| DIRm 10| DIR- 11 o7 B 5 |ouT.con
12| *av 3| Em 5 | Aln 7 |ann. con
s [ 1 6 [ ROIL TR DQC? = FrEE
14 11| EN Metal shell Metal shell
Meral shell Metal shell
Fig.2-10 Connection of X, Y, Z axis interface to drive unit
2.2 Connection of 4th Axis
2.2.1 4th Axis Interface Definition
1: CP4+ % Signal Explanation
2: DIR4+ ol 9. cpa- '
3. PC4 2 o 20: BIR4— CP4+, CP4- Command pulse signal
4: +24V 5 © 11: GND DIR4+, DIR4- Command direction signal
5: ALM4 o 12: VCC PCa 7 .
6: SET4 © || 13: vce ero signal
7: EN4 © | 14: GND ALM4 Drive alarm signal
8: RDY4/z2SD4 o 15: GND ; .
fﬁ EN4 Axis enable signal
= L@ﬁ/ SET4 Pulse disable signal
78 Fig.2-11 Interface CN14 (DB15 female)
o
"y 2.2.2 Connection of 4th Axis Interface as Linear Axis
l—P
o DaoE (a)  drive unit
= GSE9SONDc (CH14) el
1 P d+ E 18 | POL=+
DA9ER (DADIB) drive 9 CPd- 6 | PILE-
GSK920MDe (CH14) unit sgralinterface | 2 | DIRA* T 19 | SIGN+
L] @ar Iyt 20| PULSY 10| DIR4- 7 | SIGH-
9 CFd- L 5 [ PULS- 5| ALM4 j:: 15| ALM
2 | DIRLF 1y ——{ 20 STGW SERE 5 | CALOR
10| DIR4- 4| sTon- 2l] SON
5 | AL 5 | AWM 1| o SHIED,
7T s N el o e 2o
23 SO
Metal shell 10| EXTP
11 Ch :>0\/:——|: 32 D5 - |: 4 Di
4 | +24 ——|: 37| CZt 17| Do
38 | COMr |: 77 | FSTF
Metal shell Metal shell Metal shell
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IT3 dnove unit

GSK90MDC (CNL4) et GKBOMD (CNL4) )

1 CPd+ :}CK:J%; 1 CP+ 1 CPa+ 1 P+

9 | thd- 9| CP- 9| CPd- o -

7 | DIRd+ B 2 | DIF+ o | DIR4+ 3 | DIR+
10| DIRd- 10 | DIR- 10| DIRd- 4 | DIR-
11 oV 14 | FDITZ2 11 0V g [OUT.C0M
12| 45V X 3 | B 12| +57 5 | FREE
5| ALM4 3 ELT1 ) Al N4 T |4 N
14] oV :)OC%E 11| EN- 14| W r | FEEF

Metal shell Metal shell Metal shell Metal shell

Fig.2-12 Connection of 4" axis interface to drive unit

2.2.3 Connection of 4th Axis Interface as Rotary Axis

DaP0S spindle drive
GSEIB0MDc (CN14) nit CN1 interface

1 P+ 47 | PILS+
9| CP4- :XX: 28 | PULS-
Z DIEd+ :X}(: 33| SIGh+
10| DIR4- 34 | SIGN-
5| AlM4 T ALN

3 4 :X}\/: 4 | Z00T-

23 | COM-
11 oy 24 | 50N
+24 37 | CONM+
19 | Z0UT+
Metal shell Metal shell =
H
Fig.2-13 Connection of 4" axis interface to spindle drive unit 7
-+
. . o
2.3 Connection of Spindle Port =
2.3.1 Definition of Signal =
s
/@ Signal Explanation
1. CPS+ (17 CP5+, CP5- 5" pulse signal
2. DIR5+ O || 14: CP5- T : i
3‘ GND o o || 15. DIRS- DIR5+, DIRS- 5" direction signal
H O *
4. ALM5 || o © || 16: GND ALM5 ( X5.3) | 5™ alarm signal
5: X50 |lo z 17. +24v RDY5 5" is ready
6: X51 |lo : 13 ISEIIE\IES PC5 5™ zero signal
7: RDY5 i g ' SvC Output of voltage
8: X52 O O 20: Y50 th
ol 21. v5.1 SET5 5" disable signal
2 GND o ) e EN5 5™ enable signal
10: PC5 | o 22. Y5.2 enable signa
11: +24v || o © || 23: Y53
12: GND || o © | 24: svc2
13: SVC °J 25: GND

off

Fig.2-14 CN15 Spindle Prot
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Function of the Ladder Diagram
Address | Symbol | Function
X5.0 VPO Spindle speed/position state output signal
X5.1
X5.2 COIN Spindle positioning is finished
X5.3 SPAL Spindle alarm signal
Y5.0 VP Spindle speed/position shifting signal
Y5.1 TAP Rigid tapping signal
Y5.2 SRV Spindle CCW rotation
Y5.3 SFR Spindle CW rotation

2.3.2 Spindle Zero Signal

Except for the PC5 signal, other fixed signals of the spindle interface are the same as that of the X,Y,Z,
4th axes. the PC5 interface circuit is shown as follows:

R305 ...S"'

124V | L5
IKGI05W

k0118

14148

w3 v l—/\l‘v;(un
o E ¢

Fig.2-15 Spindle zero signal interface circuit

U105E

|\_(,_m_

~ T4HC14IS0

Sl 2.3.3 Linear Axis
=
2 DADE (4) dowve umt
% G 9B (M15) signal interface
2] DA9SE (DAD1E) drive ) Osieys 18] FULST
S GEHOS0MDC (CN15) unit s gralinmrface gl [EPISa 169 2&5
1 et :)0(:6: S| HILS+ 15 DIFS- T =IE-
14| (P& 15| AILS 4| ADE 15| AIM
2| DIEG+ :}0{ 29| SIAH 10] P& B 2| CZ
15| DR~ 14 | SICH- 21| SN
i ] A -y 5| AM 3| IG
o] BS 37| 9] w 5 | LM
= oW 11] +24 20| OOt
2] G | Metal shell | [ TP
9 ov B - ] I6
1] 424 3| o AR
Ml el | (il el | e Ao

Fig.2-16 Connection of spindle interface to drive unit

2.3.4 Connection of Spindle interface and Servo Spindle
Please refer to appendix for detailed connection.
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2.3.5 SVC Signal Explanation
The analog spindle interface SVC can output 0~10V voltage, its interior signal circuit is shown in Fig.
2-17:

 E— -

I

Fig 2-17 5V C Signal circuit
2.3.6 Explanations for ALM5(X5.3)

When the 5" axis is valid (namely, it is set to linear axis or rotary axis), this signal is taken as alarm signal of

the 5™ axis. Level of alarm signal is set by NO.009 ALM5;
When the 5™ axis is invalid, the signal is taken as alarm signal of common converter or gear spindle.

F35.0 is 1 in the alarm.

When the 5™ axis is invalid and ALM5 (X5.3) pin signal is unused, NO.009 is set to 0;
When the 5™ axis is invalid and ALM5 (X5.3) pin signal is taken as the alarm signal, the Level is set by
NO.009 ALMS5;
ALM5: 0: when it is connected with OV, alarm occurs;
1: when it is not connected with 0V, alarm occurs.

LJ4b
RE2 TLP1EA

: ﬁ%‘y—{mn UsBC
ALMn | 4 q _ 5 {>g

T4HC14/30

2.4 Connection to Spindle Encoder
2.4.1 Spindle Encoder Interface Definition

|
 —
 —
H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

P

? PP/?\A%Jr : e | 15. GND Name Explanation
: e ®/| 14: GND PAO-/PAO+ Encode A phase pulse
6: PBO+ || 13, vCe
5. PBO- | |® o 12, Voo PBO-/PBO+ Encode B phase pulse
4: PZO+ : e | 11. GND PZO-/PZO+ Encode Z phase pulse
3: PZO- . .

° 10:
o 22

el

Fig.2-18 CN21 Encode interface
(DB15 male socket)

2.4.2 Signal Explanation

PZO-/PZ0O+, PBO-/PBO+, PAO-/PAO+ are the encoder Z, B, A phase differential input signals
respectively, which are received by 26LS32; MPB-/MPB+, MPA-/MPA+ are normal square wave of phase
shift 90°with the maximum signal frequency less than 1MHz; the encoder pulses for GSK980MDc are set
by data parameter No.3720, whose range is from 0 to 5000.

Its interior connection circuit is shown in Fig. 2-19: ( n=A, B, Z2)
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PnO

PnO-
AM26LS32

Fig.2-19 Encode signal circuit

2.4.3 Connection of Spindle Encoder Interface
The connection of GSK980MDc to spindle encoder is shown in Fig. 2-20, twisted pair cables are used
to connection.

GSKIE0MDe (CH21) _ Encode temminals
L TN

4 FicH ' Z

5| PO Iy 5

6 | PBO+ . B

T TN

g | PAO+ — i

11 (v i

12 +5V :X}(I +57
Metal shell - -

Fig.2-20 Connection of GSK980MDc to encoder

2.5 Connection to Handwheel

2.5.1Handwheel Interface Definition

()

-
— 13: GND —— . 26:
5 12. GND | [® @, | 25
“ 11: GND ®g e 24:
o ® :
% é?’x%[\éD ®s® gg §22 Signal Explanation
%, 8: X6.2 ®ee . HA+, HA- Handwheel A phase signal
9 g: 61 ®e® 0. HB+, HB- Handwheel B phase signal
5. X6.0 e ig 124V X6.0~X6.5 PLC adress
3 o5 :‘: 17: +24y 24V Direct current
3: HB+ ® 16: +5V
2. HA- ®@® |15 +5V VCC, GND
1: HA+ 107197 | 94, 45V

cN

Fig.2-21 CN31 handwheel interface
(DB26 male socket)

Function of the Ladder Diagram
Address Symbol Function

X6.0 EHDX External MPG X axis selection signal
X6.1 EHDY External MPG Y axis selection signal
X6.2 EHDZ External MPG Z axis selection signal
X6.3 EMPO External x1 override

X6.4 EMP1 External x10 override

X6.5 EMP2 External x100 override
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2.5.2 Signal Explanation
“HA+”, "HA-“, "HB+”, "HB-" are the input signals of handwheel A and B phases. Its interior

connection circuit is shown in Fig. 2-22:

R93 470R uss
XHA- TLP181
jvcc

\n <

%
»

GND

R96 470R us7
jvcce

XHB+

GND

;

Fig.2-22 Handwheel signal circuit
The connection of GSK980MDc to handwheel is shown in Fig. 2-23 :

CSE9E0MDC € CH3L) e GSKQBUMEL{CHSI} Handfhﬂel

B 1 ;

3 | HB B é Elg; g_
11 oy o | +

2 | Ha- 7= 14 | +5V +o7

4 | HE- 11 oy EE
Metal shell Metal shell T

Signle input double input

Fig.2-23 Connection of GSK980MDc to handwheel

2.6 Connection of GSK980MDc to PC

2.6.1 Communication Interface Definition

|
 —
 —
H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

1: 6: Signal Explanation

2: RXD 7: RXD For date reception
3: TXD 8: al
4. 9. TXD For date transmitting
5: GND GND For signal grounding

Fig.2-24 CN51 communication interface
(DB9 female socket)

2.6.2 Communication Interface Connection
The communication between GSK980MDc and PC can be done via RS232 interface (GSK980MDc
communication software needed), The connection of them is shown in Fig.2-25

GSESROMD: (CNE1) FC R5232 imterface
5 TED 2 [ rxD
o EXD 3 | THED

] GND b [ GND
Metal shell 4"; Metal chell

Fig.2-25 Connection of GSK980MDc to PC
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The communication of a GSK980MDc to another GSK980MDc can be made via their CN51 interfaces,
and the connection of them is shown in Fig.2-26:

GEE980MD: (CHE1) GSE92MD: (CNE1)
3 THD 2 | EXD
7 R 3| THD
L (GND 5 | GND
Metal shell 4\\/ Metal chell

Fig.2-26 Communication connection of GSK980MDc to GSK980MDc

2.7 Connection of Power Interface
GSK-PB2 power box is applied in this GSK980MDc, which involves 4 groups of voltage: +5V ( 3A ) ,

+12V (1A), -12V (0.5A) , +24V ( 0.5A ), and its common terminal is COM ( OV ). The connection of

GSK-PB2 power box to GSK980MDc CN1 interface has been done for its delivery from factory, and the

user only need to connect it to a 220V AC power in using:
The interface definition of GSK980MDc CN1 is shown below:

d BB L
el 15y AC 220V
} N
>4
el v o
L4 R GSK-PB2
{** Gi\g)v +12V
ol - -
el o0 -— 12v
ol +24v GND
+5V
POWER SUPPLY
N1

Fig.2-27 connection of power interface

2.8 1/O Interface Definition :

CN61 is the interface of DB44 male socket (3-line), which definition is as follows:

—
—
—
—
]
n
ﬁ
o
—
'_l
o
ﬁ
=N
@)
=

CN61 interface
Pin-out No. Address Symbol Description

21~24 ov Power

17~20

Suspension | Suspension
25~28

X0.0
X0.1 SP External feed hold signal
X0.2
X0.3 DECX Signal of X-axis deceleration
X0.4
X0.5 ESP External emergency stop signal
X0.6
X0.7
X1.0

OO N OO | W N| ~
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CNG61 interface

Pin-out No. Address Symbol Description

10 X1.1

11 X1.2

12 X1.3 DECzZ Signal of Z-axis deceleration
13 X1.4 ST External cycle start signal

14 X1.5

15 X1.6

16 X1.7

29 X2.0

30 X2.1

31 X2.2

32 X2.3 DECY Signal of Y-axis deceleration
33 X2.4 DEC4 Signal of the 4™ axis deceleration
34 X2.5 DEC5 Signal of the 5" axis deceleration
35 X2.6

36 X2.7

37 X3.0

38 X3.1

39 X3.2

40 X3.3

41 X3.4

42 X3.5 SKIP Skip signal

43 X3.6

44 X3.7

CNG62 is the interface of DB44 female socket (3-line), which definition is as follows:

CNG62 interface

Pin-out No.

Address

Symbol Description

17~19,
26~28

ov

Power

. Power OV terminal
interface

20~25

+24V

Power
interface

Power + 24V terminal

Y0.0

Y0.1

Y0.2

Y0.3

Y0.4

Y0.5

Y0.6

Y0.7

Y1.0

= OO N[O O | W N~

Y1.1
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CN62 interface
Pin-out No. Pin-out No. Pin-out No. | Pin-out No.
1" Y1.2
12 Y1.3
13 Y1.4
14 Y1.5
15 Y1.6
16 Y1.7
29 Y2.0
30 Y2.1
31 Y2.2
32 Y2.3
33 Y2.4
34 Y2.5
35 Y2.6
36 Y2.7
37 Y3.0
38 Y3.1
39 Y3.2
40 Y3.3
41 Y3.4
42 Y3.5
43 Y3.6
44 Y3.7
Note 1: The I/O function of GSK980MDc drilling and milling CNC (except the fixed address) is defined by ladder
diagram;

Note 2: If output function is valid, the output signal is on to 0V. If output function is invalid, the output signal is
cut off by high impendance;

Note 3: If input function is valid (except X5.0-X5.3), the input signal is on to +24V. If input function is invalid, the input
signal is cut off with +24V.

Note 4: The effectiveness of +24V, 0V is equal to GSK980MDc power box terminals that have the same name;

Note 5: XDEC, YDEC, ZDEC, DEC4, DEC5, ESP, SKIP are fixed signals that can’t be altered.

2.8.1 Input Signal

Input signal means the signal from machine to CNC, when this signal is on with +24V, the input is valid;
when it is off with +24V, the input is invalid. The contact point of input signal at machine side
should meet the following conditions:

The capacity of the contact point: DC30V, 16mA above

Leakage current between contact points in open circuit: 1mA below

Voltage drop between contact points in closed circuit: 2V below (current 8.5mA, including cable voltage

drop)

There are two external input types for input signals: one type is input by trigger point switch whose
signals are from keys, stroke switch and contacts of relay at machine side, as is shown in Fig 2-28:
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Iachine

+ 5% CHC
N _
Fig.2-28

The other type is input by switch with no contacts (transistor), as is shown in Fig. 2-29, 2-30

+24%
+5¥
T

Fig.2-29 Connection of NPN

l CHC s1da

4”_‘

oud 15 ymduy

+24 7

1
3
1
£
N
i

+5W7

¥4 (]

" |

| }—:—J%—q
| etz ynduog

|
 —
 —
H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

Fig.2-30 Connection of PNP

2.8.2 Output Signal

The output signal is used for the machine relay and indicator, if it is on with 0V, the output function is
valid; if it is off with OV, the output function is invalid. There are total 36 digital volume outputs in 1/O
interface that they all have the same structure as is shown in Fig.2-31:

CHC i Ilachite

JUJLNZB03

niUTx

Fig.2-31 Circuit for digital volume output module

The logic signal OUTx output from the main board is sent to the input terminal of inverter (ULN2803)
via a connector. And there are 2 output types for nOUTx: output with OV, or high impedance. lts typical
application is shown in follows:
® Todrive LED
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A serial resistance is needed to limit the current (usually 10mA) that goes through the LED by using
ULN2803 output to drive LED, which is shown in Fig.2-32

CHC MMachine
+24%

ULM2E03 output

III‘

Fig.2-32 output to drive LED

® To drive filament indicator
An external preheat resistance is needed to decrease the current impact at power on by
using ULN2803 output to drive filament indicator, and this resistance value should be within a
range that the indicator cannot light up. It is shown in Fig.2-33:
+24%

CHC

Iachine
ULN2803 output

Fig. 2-33 output to drive filament indicator

® To drive inductive load (relay etc.)
To use ULN2803 output to drive an inductive load, it requires to connect a freewheeling diode near the
coil to protect output circuit and deduce interference. It is shown in Fig.2-34:

+240
o

—
—
—
—
]
n
ﬁ
o
—
'_l
o
ﬁ
=N
@)
=

CNC Machine

ULN2803 output

5

Fig.2-34 output to drive an inductive load

2.9 Machine Zero

® Relative signal

DECX X axis deceleration signal PCX X axis zero signal

DECY Y axis deceleration signal PCY Y axis zero signal
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DECZ

Z axis deceleration signal PCZ Z axis zero signal
DEC4 4™ axis deceleration signal PC4  [4" axis zero signal
DECS5 5™ axis deceleration signal PC5 5™ axis zero signal
® CNC diagnosis
0 0 0 DEC5 DEC4 DECz DECY |DECX
Corresponding CN61.34 |CN61.33 |CN61.12 |CN61.32 [CN61.4
pin-out
PLC address X2.5 xX24 X1.3 X2.3 X0.3
0 0 8 PC5 PC4 PCz PCY PCX
Corresponding CN15.10 |CN14.3 |CN13.3 |CN12.3 |CN11.3
pin-out
® Bit parameter
0 0 6 ZM5 ZM4 ZMZ  |ZMY  [ZMX

ZMn =1 : n axis machine zero return type C;

=0 : n axis machine zero return type B.

n: X, Y,Z 4,5
0 0 7 ZC4 ZCZ ZCY ZCX

ZCn =1: The deceleration signal ( DECn ) and one-rotation signal ( PCn) of X axis are in parallel

connection during machine zero return ( a proximity switch acting as both the deceleration
signal and zero signal );

=0 : The deceleration signal ( DECn ) and one-rotation signal ( PCn ) of X axis are connected

independently during machine zero return ( the indepent deceleration signal and zero signal are

required ) .
n: X, Y, Z, 4 th
oo 1 1 [ | | I | | [ZNIK__| | |
ZNLK =1 : The direction keys are locked as machine zero return is performed, by pressing the direction
HEééT
key once, it moves to the machine zero automatically and stops, By pressing the [“/4 |key at

the machine zero return, the motion stops immediately;

=0 : The direction keys are not locked as machine zero return is performed, but the direction keys
should be pressed and held on
oo 12 1] | | I | | I | isoT_|

ISOT =1 : Manual rapid traverse valid prior to machine zero return;

=0 : Manual rapid traverse invalid prior to machine zero return.

|OO 1 4 | | | | |ZR85 |ZRS4 |ZRSZ |ZRSY |ZRSX |
ZRSZ, ZRSX, ZRSY, ZRS4, ZRS5 =1: To select machine zero return type B, C, which have

machine zero, it needs to detect deceleration and zero signals in machine zero return;
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=0: To select machine zero return type A, which has no
machine zero, it does not detect deceleration and zero signals in machine zero return.

(0 0 0 4 | [DEC5 |DEC4 [DECZ [DECY [DECX [*** [** [*** |
DECn =1: Deceleration signal is on with 24V for deceleration when machine zero return is performed

=0: Deceleration signal is off 24V for deceleration when machine zero return is performed

o 1 3] | | | IMZR5 |MZR4 |MZRZ |MZRY |MZRX |

MZRn =1 : The direction of zero return is negative for X, Z, Y ,4‘“,5‘“ axes;

=0 : The direction of zero return is positive for X, Z, Y, 4" 5" axes

® Date parameter

2 Low speed of machine zero return of each axis (mm/min)

High speed of machine zero return of each axis (mm/min)

Each axis machine zero offset (0.001)

Each machine coordinate of the 1st reference point (0.001mm)

Each machine coordinate of the 2st reference point (0.001mm)
( )
( )

Each machine coordinate of the 3st reference point (0.001mm
Each machine coordinate of the 4st reference point (0.001mm

jary pury pury pury pury SR 'S
NININ(N D] oo
N NS N N NG PR S
WN| 2o~

® Signal connection
The interior wiring circuit of deceleration signal is shown as follows:

Machine |  CNC
DECH |

L ¥ O

I !

Fig.2-35

—
—
—
—
]
n
ﬁ
o
—
'_l
o
ﬁ
[
@)
=

® Machine zero return type B by regarding servo motor one-rotation signal as zero signal
(Dlts sketch map is shown as follows:

Direction of returming 1o

7=

Tongue fixed on the
machine cammiage

B =25mm - -
L— +o4y
For nDEC signal

Fig.2-36

2 The circuit of deceleration signal (for three axes)
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w2 T )
KDEC -*‘l# »
Sysatem
side  ypEC At +
ZDOEC *’rjr
Control unit
Fig.2-37

(3 Action time sequence of machine zero return

When ZMn(n is X,Y,Z,4™ 5" axis) of the bit parameter No.006, ZCn(n=X, Y, Z, 4th) of bit parameter
No0.007 and the DECn of the bit parameter No.004 are all set to 0, the deceleration signal low level is valid.
The action time sequence of machine zero return is shown as follows

. Machine zero raturn path -
DEC signal :
(MDEC)
Meglected
‘ ‘ [ ‘
nPC signal
High-gpaed
maching 2ero relurn
Valocity (v) e A

r {'. Dacelaration

i o | ~ovar
’ . e - | i
Slart docalarataon \ )_/ Kaching zer

Lew-spesed machine zero retum

» -
Time (%)

Fig.2-38
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(®Machine zero return process

A : Select machine zero return mode, press the manual positive or negative feed key(machine zero

return direction is set by bit parameter No.13), the corresponding axis moves to the machine
zero by a rapid traverse speed. As the axis press down the deceleration switch to cut off
deceleration signal, the feed slows down immediately, and it continues to run in a fixed low
speed.

B : When the deceleration switch is released, the deceleration signal contact point is closed again.

And CNC begins to detect the encoder one-rotation signal, if the signal level changes, the
motion will be stopped. And the corresponding zero indicator on the operator
panel lights up for machine zero return completion

® Machine zero return type B as an proximity switch is taken as both deceleration and zero
signals
@ Its sketch map is shown in  follows:
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ey Nt

I
]

L2 L__|. >25mm

N LAV LA

Metal inductive block fixed
on the machine slider /
PNP-NC
approach switch .~
In figure: usually L12(1.5~2) folds To connect to +24V
width of the approach switch, L2=the

width of the approach swilch nDEC and nPC signals To connect to OV
connected together

Fig.2-39

@ Wiring of the deceleration signal
See details in Section 2.1.6 of this chapter

Action time sequence of machine zero return
When ZMn (n is X,Y,Z,4" 5™ axis )of the bit parameter No.006 and the DEChn of the bit parameter

No.004 are all set to 0, ZCn (n is X,Y,Z,4" axis Jof the bit parameter No.007 is set to 1, the deceleration
signal low level is valid . The action time sequence of zero return is shown as follows:
Machine zero return path

nDEC i PC |

Welocity [r,r} High speead
zero return

Deceleration
. "\ aver
Start deceleration \,

—
—
—
—
]
n
ﬁ
o
—
'_l
o
ﬁ
[
@)
=

Low speed zero retum Machine zero

"

| Time (t)

Fig.2-40 the action time sequence of Zero return

(@ Machine zero returns process

A : Select the Machine Zero mode, press manual positive or negative (zero return direction set by bit
parameter No.13) feed key, the corresponding axis will move to the zero at a traverse speed.

B : As the approach switch touches the tongue for the first time, the deceleration signal is valid and it
slows down immediately to run in a low speed.

C : As the approach switch detaches the tongue, the deceleration signal is invalid, it moves at a fixed

low speed after deceleration and starts to detect zero signal (PC).
D : As the approach switch touches the tongue for the second time, the zero signal

is valid and the movement stops. The indicator for zero return on the panel lights up.

® Machine zero return type C as servo motor one-rotation signal taken as zero signal
@ Its sketch map is shown below:
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Machine zero return direction
- e
Travel switch

z25mm
Tongde fixed on ™= ™= ~_ Connect to +24v
the machine slider —— Connect to nDEC signal
Fig.2-41
@ Circuit of the deceleration signal
XDEC A’I" Py
System
51de YLEC -"I"If *
ZDEC /l*
Control unit
Fig.2-42

(® Action time sequence of machine zero return

When ZMn (n is XY, z,4" 5" axis) of the bit parameter No.006 are all set for 1, ZCn (n is X,Y,z4"
axis)of the bit parameter No.007 are all set for 0, the DECn of the bit parameter No.004 is set for 0, and
the deceleration signal low level is valid. The action time sequence of machine zero return is shown in
follows

|
 —
 —
H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

1 | I |
nPC | | || [
vy |  Starnt deceleration I
High speassd l l l l
zero retum | R | | |
I (et | Zero raturn
[ | Il’/.uuer
| } | —
[ | "'\ | | Low speed zarorefum t
| I I | \ ) |
| | Begins to detact
| | Zerosignal
Fig.2-43

@ Machine zero returns process
A : Select the Machine Zero mode, press manual positive or negative (zero return direction set

by bit parameter Ne13) feed key, the corresponding axis will move to the machine zero at
a traverse speed. Then it touches the tongue and presses down the deceleration switch,
and moves forward. When the tongue detaches the deceleration switch, the axis slows down
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to zero, then moves reversely and accelerates to a fixed low speed for continuous moving
B : As the tongue touches the deceleration switch for the second time, it moves on till the

tongue detaches the deceleration switch. And it begins to detect the zero signals. If the zero
signal level changes, the movement stops. Then zero return indicator of the corresponding axis
on the panel lights up and machine zero operation is finished.

® Machine zero return type C as an proximity switch is taken as both deceleration and
zero signals

@D Its sketch map is shown below:

P Machine zero return direction
N —
Travel swilch

225mm
Tongde fixed on = i ~LL__ Connect to +24v
the machine slider —— Connect to nDEC signal

Fig.2-44

@ Circuit of the deceleration signal
See details in Section 2.1.6 of this chapter

(3 Action time sequence of machine zero return

When ZMn (n is X,Y,Z,4" ,5™ axis) of the bit parameter No.006 and ZCn (n is X,Y,Z,4™ axis)of the bit
parameter No.007 are all set to 1, the DECn of the bit parameter No.004 is set to 0, the deceleration signal
low level is valid. The action time sequence of machine zero return is shown in  follows:

nDEC/nPC I_J |_|

I
i 1 Starls deceleration
High- speed | | |
zero retum

—
—
—
—
]
n
ﬁ
o
—
'_l
o
ﬁ
[
@)
=

Reverse
| Zero return over

i

Low spead zero return

s

Deceleration over Starts to detect zero signal

Fig.2-44
@ Machine zero returns process
A : Select the Machine Zero mode, press manual positive or negative (zero return direction is set by

bit parameter No.13) feed key, the corresponding axis will move to the machine zero at a
traverse speed. Then it touches the tongue and presses down the deceleration switch,
and moves forward. When the tongue detaches the deceleration switch, the axis slows
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down to zero speed, then moves reversely and accelerates to a fixed low speed for continuous
moving

: As the tongue touches the deceleration switch for the second time, it begins to detect the zero

signal. It moves on till the tongue detaches the deceleration switch, the movement stops
immediately. Then zero return indicator of the corresponding axis on the panel lights
up and machine zero return operation is finished.

|
 —
 —
H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

307



SIS _CNC GSK98OMDc Milling CNC System

—
—
—
—
]
n
(—P
o
—
'_l
o
Q_P
=N
@)
=

308



CHAPTER 3 PARAMETER

CHAPTER 3 PARAMETER

In this chapter the CNC bit and data parameters are introduced. Various functions can be set by these
parameters.

3.1 Parameter Description (by Sequence)

The expression of bit parameter is shown as follows :

Parameter NO. BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO

I 0 0 0 1 I I *kk | *kk | *kk | ACS | HWL | *kk | |SC | *kk I
ACS =1: Analog voltage control of spindle speed;

=0: Switching control of spindle speed.
HWL =1: MPG mode;

=0: Step mode.

ISC =1: Increment system 1S-C(0.0001mm/0.00001inch)
=0: Increment system 1S-B(0.001mm/0.0001inch
I 0 0 0 2 I I D/R | SUP | *kk *kk | *kk | *kk | NRC | *kk I
SUP =1: Tool movement of cutter compensation c in start up and cancel is B type;
=0: Tool movement of cutter compensation c in start up and cancel is A type.
A type mode: output vertical compensation vector at the next block after start-up or at the cancelled

previous block as follows: =
Tool center pathftoo nose center path —
____________ _ 2

=+

! o

B =

e

’ o

=+

s, e

l.' O

Gd1 R Frogrammed path s

Zi

B type mode: output compensation vector and intersection point vector being vertical with start-up
block/cancelled block as follows:

Tool center pathitoo nose center path

Programmed path

Zz
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NRC =1: Tool nose radius compensation valid;
=0: Tool nose radius compensation invalid.
D/R =1. Tool offset D is diameter value;
=0: Tool offset D is radius value.

IO 0 0 3 I I*** |*** |pCOMP |*** *kk *kk *kk *kk
PCOMP =1: Screw-pitch error compensation valid;
=0: Screw-pitch error compensation invalid.

[0 0 4| |[DEC5 |DEC4 |DECZ |DEY _ |DECX [ = [SCW ]

SCW =1 : Inch output(inch system)valid after repower;

=0 : Metric output(metric system)valid after repower
The functions of metric and inch system
There are two kinds of input and output units for CNC numerical control system: metric unit, millimeter
(mm) and English unit (inch).
Output increment unit is set by Bit0 ( SCW ) of bit parameter Ne004 in GSK980MDc system. SCW=0

indicates that minimum command increment, parameter and screw—pitch values are in metric units; SCW=1
indicates that minimum command increment, parameter and screw—pitch values are in inches units. The
setting of this parameter depends on machine tool.

G code: By selecting G20/G21 code, it is able to set whether minimum input increment values are in
inch or in metric. Executing G21 indicates that minimum input increment values are in metric; and executing
G20 indicates that values are in inch,

DECn =1 : Deceleration signal high level for machine zero return;
=0 : Deceleration signal low level for machine zero return.

o 0 0 5 | [PCMD  [*** [*** |ABP5  |ABP4 [ABPZ  |ABPY |ABPX |

ABPn =1 : Output axis pulse by two right-angle intersection phases(need restart);

=0 : Output axis pulse by pulse and direction (need restart).
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PCMD =1 : Axial output wave form is pulse;

=0 : Axial output wave form is square.

Square output , max. output frequency
266KPPS
Pulse output , max. output frequency

—I —| —| —| —| *| ‘| ‘| 266KPPS, Pulse width 1ps.

o0 0 6] [F [ [ [ZM5  [ZM4 _[ZMZ ___[ZMY [ZMX__ |

ZMn =1 : Each axise zero return type C;

=0 : Each axise zero return type B.
o 0o 0o 7 | [ [*** [SMZ  [* |zC4 [zCz |zCY |zCX |

SMZ =1 To execute next block till all moving blocks executed;

=0 : For smooth transition between blocks.

ZCn =1 : Deceleration signal (DECn)and one-rotation signal (PCn) of each axis are in parallel
connection(a proximity switch taken as both deceleration signal and zero signal) during machine
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zero return;

=0 : Deceleration signal (DECn) and one-rotation signal (PCn) of each axis are connected

independently (independent deceleration signal and zero signal are required) during machine
zero return.

o0 o0 8] [F [~ [ |DIR5 __|DIR4 |DIRZ __ |DIRY |DIRX ]

DIRn =1 : Direction signal (DIR)is high level as each axis moves positively;

=0 : Direction signal (DIR)is low level as each axis moves negatively.

o 0 0 9 | [ [*** [*** [ALM5  [ALM4 |ALMZ  JALMY |ALMX |

ALMn =1 : each axis low level alarm signal;

=0 : each axis high level alarm signal.

[0 17 0] |[CPF7 |CPF6 [CPF5 |CPF4  |CPF3 |CPF2 _ |CPF1 |CPFO |

CPFO~ CPF7 : Setting values of backlash compensation pulse frequency.

Set frequency = ( 2'xCPF7+2°xCPF6+2°xCPF5+2*xCPF4+2°xCPF3+2°xCPF2+2"'xCPF1+CPF0 ) Kpps

IO O 1 1 I IBDEC |BD8 |*** |*** |*** |ZN|K |*** |*** I

BDEC =1 : Backlash compensation type B, the compensation data are output by ascending type and the

set frequency is invalid.;

=0 : Backlash compensation type A, the compensation data are output by the set frequency (by bit
parameter No.010) or 1/8 of it.

BD8 =1 : Backlash compensation is done by the 1/8 of the set frequency;

=0 : Backlash compensation is done by the set frequency.
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ZNIK =1 : Direction keys locked during zero return, homing continues to end by pressing direction key

once,

=0 : Direction keys unlocked but should be held on during zero return.

IO 0 1 2 I I*** |*** |*** |GO1 |*** |*** |SOT ||SOT I

ISOT =1 : Prior to machine zero return after power on, manual rapid traverse valid;
=0 : Prior to machine zero return after power on, manual rapid traverse invalid.
SOT =1 : Software limit is valid after zero return at power on;
=0 : Software limit is valid once power on.
GO1 =1 : GO1 status when power on;

=0 : GO0 status when power on.

[0 1 3] |[CALH [~ [ |MZR5 _ |MZR4 |MZRZ _ |MZRY |MZRX |

MZRn =1 : Machine zero return in negative each axis;
=0 : Machine zero return in positive each axis.
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CALH =1 : Length offset not cancelled in reference point return;

=0 : Length offset cancelled in reference point return.

0 0 1 4 | [+ [+ [ | ZRS5 [ZRS4 [ZRSZ |ZRSY [ZRSX |
ZRSn =1: There are machine zero point in each axis, it detects deceleration signal and zero signal when

performing machine zero return;
=0: There are no machine zero point in each axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

0 0 15 CMRXx : each axis multiplier coefficient

Setting range : 1~32767
0O 0 1 6

CMDx : each axis frequency division coefficient

Setting range : 1~32767
CMR  S5x360 xZ—M
CMD axL Z,

Electronic gear ratio formula :
S : min. command output unit Zu : belt wheel teeth of lead screw
a: motor rotation angle for a pulse Zp : Wheel teeth of motor belt

L : Screw lead

0 0o 2 2 | [Each axis max. rapid traverse speed
Setting range: IS-C: 10~24000, thereinto 5th: 10~6000 (Unit : mm/min)
IS-B: 10~60000 (Unit : mm/min)

0 0o 2 3 | [Acceleration&deceleration time constant of each axis rapid traverse (ms) |

Setting range : 10 ~ 4000 ( Unit : ms )
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0 0 2 4 | [Rapid traverse speed when rapid override is FO

Setting range : 6 ~ 4000 ( Unit : mm/min )

[0 0o 2 5 | |[Feedrate of dry run |
Setting range: 10~60000 ( Unit : mm/min )

[0 0 2 6 | [Initial value of cutting feedrate when power on |

Setting range : 10 ~ 15000 (Unit:mm/min)

0 0o 2 7 | [Axes top feedrate of cutting
Setting range : 10 ~ 60000 ( Unit : mm/min )

o 0 2 8 | [Threading axes start speed

Setting range : 6 ~8000 ( Unit : mm/min )
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[0 2

9 | [Time constant of cutting feed

Setting range

:10~4000 ( Unit : ms )

[0 3

0 | [Acceleration start speed and deceleration end speed in cutting feed

Setting range

2 0~8000 ( Unit : mm/min )

[0 3

1| [High speed of each axis machine zero return

Setting range:

10~60000 ( Unit : mm/min )

[0 3

2 | [Low speed of each axis machine zero return

Setting range:

10~1000 ( Unit : mm/min )

[0 3

4 | [Each axis backlash offset

Setting range

: 0~2000(Unit:0.001mm)

o0 4

il

[Start speed in manual feed (mm/min)

Setting range

: 0~8000 ( Unit : mm/min )

[0 4

2 |

Setting range

[Exponential acceleration&deceleration time constant of manual feed

©10~4000 ( Unit : ms )

[0 4

3 | [Max. rapid traverse speed of the handwheel of each axis

Setting range:

When No

10~60000

. 175.7 is set to 0, pulse exceeding No. 43 setting speed is ignored and so the speed cannot

exceed No. 43 setting value;

When No. 175.7 is set to 1, pulse exceeding No. 43 setting speed is not ignored. When setting value of No.
43 is less than that of No. 41, Max. speed is not limited by No. 43.

0O 0 4

5 Max. each axis coordinate value of software limit

0 0 4

6 Min. each axis coordinate value of software limit

Setting range

:-99999999 ~ +99999999 (Unit:0.001mm)

[0 6

0 | [Acc.&dec.time constant of CS axis

Setting range

:10~10000 ( Unit : ms )

o 1 7

2 | [*** IMST IMSP  [MOT [MESP [*** e

*k%k

MST =1 : External cycle start signal (ST) invalid ,

=0 : External cycle start signal (ST) valid.
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MSP

1 : External stop signal (SP) invalid ,

=0 : External stop signal (SP) valid with external stop switch connected, otherwise CNC shows

ustopu .

MOT =1 : Not detect software stroke limit;
=0 : Detect software stroke limit.
MESP =1 : Emergency stop invalid;

=0 : Emergency stop valid.

0 1 7 3 | [ ITMANL [SMAL [*** e o e |[ESCD |
ESCD =1 : S code off at emergency stop;

=0 : S code not off at emergency stop.
SMAL =1 : Spindle manual gear shift for S command,;
=0 : Spindle auto gear shift for S command.
TMANL =1 : Manual tool change for T code;

=0 : Auto tool change for T code.

0 1 7 4 | [SPFD [SAR [THDA |VAL5 [VAL4 |VALZ VALY [VALX |
SPFD =1 : Cutting feed stops if spindle stops;

=0 : Cutting feed not stop after spindle stop.
SAR =1 : Detect spindle SAR signal prior to cutting;
=0 : Not detect spindle SAR signal prior to cutting.

THDA =1 : Thread machining adopts exponential acceleration and deceleration;
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=0 : Thread machining adopts linear acceleration and deceleration.

VAL5 =1 : For 5™ axis move key, «is positive , —is negative;
=0 : For 5" axis move key, —is positive , «—is negative.
VAL4 =1 : For 4™ axis move key, \is positive , \is negative;
=0 : For 4" axis move key, \is positive , \is negative.
VALZ =1 : For Z axis move key,1 is positive , |is negative;
=0 : For Z axis move key, |is positive , Tis negative.
VALY =1 : For Y axis move key, ./ is positive ,  is negative;
=0 : For Y axis move key, v is positive , 'is negative.
VALX =1 : For X axis move key, —is positive , «is negative;

=0 : For X axis move key, «is positive , —is negative
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0 1 7 5 | [HPF [** [*** [HW5 [HW4  [HWZ [HWY [HWX |
HPF =1: When speed of handwheel exceeds the max.speed set in Para 43#, the exceeded handwheel
pulses are not neglected;

=0: When speed of handwheel exceeds the max.speed set in Para 43#, the exceeded handwheel
pulses are neglected.

HWn=1: Coordinate is increscent when the MPG in ccw;
=0: Coordinate is increscent when the MPG in cw.
|O 1 8 7 | |IS1x |ISOx |RCSx |*** rE FHE |ROSx |ROTx |

RCSn =1 : 4th’ 5th Cs function is valid(power on);

=0 : 4th’ 5th Cs function is invalid(power on).
Note: Only when the rotary axis function is valid (ROT4=1), can the RCS4 be set valid.
ROSx, ROTx: Set the type of 4th, 5th;
Linear |Rotary A |Rotary B |[invalid
ROTx |0 1 1 0
ROSx |0 0 1 1

IS1x, ISOx:Selecte increment system of 4th, 5th.
IS1x | ISOx | Increment System of 4TH

0 0 Sametothe X, Y, Z
0 1 IS-A
1 0 IS-B
1 1 IS-C
|O 1 8 8 | |*** |RRTx |*** |*** |*** |RRLx |RABx |ROAx |

RRTx =1 :Zero mode D is used on 4th or 5th rotary axis;
=0 : Zero mode A,B,C are used on 4th or 5th rotary axis.
RRLx =1 : 4th or 5th rel.coor.cycle func.is valid;

=0 : 4th or 5th rel.coor.cycle func.is invalid.
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RABx =1 : 4th or 5th rotates according to symbol direction;

=0 : 4th or 5th rotates according to nearby rotation.
ROAx =1 4th or 5th abs.coor.cycle func.is valid;

=0 : 4th or 5th abs.coor.cycle func.is invalid.

Note 1: Parameter ROAx is valid for only rotary axis (ROTx=1),

Note 2: Only parameter ROAx =1, is RABXx valid

Note 3: Only parameter ROAx =1, is RRLx valid

IO 5 2 O I |NAT |*** |*** |*** |*** |*** |*** |RDRN I
NAT  =1: Define the range of user macro program asin(-90~+0), atan(-180~180);

=0 : Define the range of user macro program asin(90~270), atan(0~360);
RDRN =1 : GO0 rapid traverse , speed = federate xdry run speed;

=0 : GO0 speed = rapid override x rapid tranverse speed .

IO 5 2 8 I I*** |~k~k~k |*** |*** |*** |*** *kk |RSTP I

RSTP =1: Polar coordinate is canceled after cnc is reseted;
=0: Polar coordinate isn't canceled after cnc is reseted
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[0 5 4 0] |[SCRD_RSCD [~ [ [~ _PPD__ [~ T~ ]

SCRD =1 : Coordinate system holding on at power down;

=0 : Coordinate system not holding on at power down, G54 coordinate system is set after power on.
RSCD =1 : G54 coordinate system when reset 4;

=0 : Coordinate system not changed when reset.
PPD =1 : Relative coordinate set by G92, G52, G54.1, G54~ G59;

=0 : Relative coordinate not set by G92, G52, G54.1, G54~G59.

IO 5 4 2 I I*** |*** |*** |*** |*** |RLC |MRC |ZCL I
RLC =1: Local coor. system is canceled after cnc is reseted;

=0: Local coor. system isn’'t canceled after cnc is reseted.
MRC =1: Local coor. system is canceled after M02 or M30 is executed;

=0: Local coor. system isn’t canceled after M02 or M30 is executed.
ZCL =1: Local coor. system is canceled after machine ref. position is setted;

=0: Local coor. system isn’'t canceled after machine ref. position is setted.

IO 5 5 1 I I*** |*** |*** |*** |*** |*** |SKP| |G31 P I
=|
B SKPI =1 : High level valid for skip signal;
j=)
g" =0 : Low level valid for skip signal.
ot
g G31P =1 : G31 immediately stops when skip signal is valid;
§. =0 : G31 slows down to stop when skip signal is valid.
[0 5 6 2 | [RIN [*** [** [XSC [*** |SCLZ ISCLY [SsCLX |
RIN =1: Rotation angle of coordinate rotation is defined by G90,G91 ;
=0: Rotation angle of coordinate rotation is defined by G90.
XSC =1:. Scale rate of X,Y,Z is defined by I,J,K or para NO.5421 ;
=0: Scale rate of X,Y,Z is defined by P or para NO.5421.
SCLZ =1: Z scale function is valid ;

=0: Z scale function is invalid.

SCLY =1: Y scale function is valid ;
=0: Y scale function is invalid.

SCLX =1: X scale function is valid ;
=0: X scale function is invalid.

P58 2] F_TI_ T~ T [*___|LPTK___|RPTK _|BRCH ]

LPTK =1 : Hole locating is done by cutting feed on line continuous drilling;

=0 : Hole locating is done by rapid feed on line continuous drilling;

RPTH =1: Hole locating is cutting path in circle and rectangle continuous drilling;
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=0 : Hole locating is rapid path in circle and rectangle continuous drilling;

BRCH =1 : Plane returning is selected by G98 and G99 in continous drilling;
=0 : Plane returning is selected by G99 in continuous drilling
IO 5 8 4 I I*** |*** |*** |*** |*** |*** |RD2 |RD1 I
RD2 =1 : Retraction in Y axis direction of G76, G87 ;
=0 : Retraction in X axis direction of G76, G87 ;
RD1 =1 : Retraction in Y axis direction of G76, G87 ;
=0 : Retraction in X axis direction of G76, G87.
|O 5 8 8 | |RTORI |RHD5 |RTPCP |*** o |RTCRG |RTCRS|***

RTORI =1 : M29 is executed, Spindle need to return zero;

=0 : M29 is executed, Spindle need not to return zero.
RTPCP =1 : Rigid tapping is the high-speed deep hole cycle(G73);
=0 : Rigid tapping is the high-speed deep hole cycle (G83).

RHD5 =1 : 5th axis coordinate information is hided ;
=0 : 5th axis coordinate information isn’t hided

RTCRG=1 : Do not wait for G61.0 to be 1 as executing next program block after rigid tapping cancelled;

=0 : Do wait for G61.0 to be 1 as executing next program block after rigid tapping cancelled.

RTCRS=1 : Rigid tapping proportion of gear setting by CNC automatically; :
=0: Rigid tapping proportion of gear setting by CNC parameter. z
e
0 6 0 0 | [ [ [~ [ [ [GST [GTT__[SGB | g
SGB  =1: M-type gear shift mode B ; é"
=0 : M-type gear shift mode A.
GST =1: Analog spindle gear shit is M;
=0 : Analog spindle gear shitis T.
GST =1 : Positioning signal is used for gear shift;
=0 : Positioning signal is used for spindle orientation.
IO 6 O 1 I IMS' |*** |MSEN |*** |*** *kk *kk *kk
MSI =1: Multi-Spindle control function is B type ;
=0: Multi-Spindle control function is A type.
MSEN =1: Multi-Spindle function is valid ;
=0: Multi-Spindle function is invalid.
IO 6 5 O I I*** |*** |*** |*** *kk *kk |PRPD |PLA I
PLA =1 : PLC axis control is valid;
=0 : PLC axis control is invalid.
PRPD =1 : PLC axis rapidly uses input value;
=0 : PLC axis rapidly uses input parameter.
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IO 7 0 0 I I*** |*** |*** |*** |*** |*** |*** |CH PW I

CHPW =1 Real-time detection for the stability of voltage isn’t performed ;

=0 : Real-time detection for the stability of voltage is performed.

IO 7 0 1 I I*** |*** |*** |*** |*** |*** |*** |EXT|O I

EXTIO =1: External remote 10 is valid;
=0: External remote IO is invalid.

IO 8 0 0 I I*** |*** |*** |*** |*** |L2 |L1 |LO I
L2, L1, LO : Interface language selection:
Language L2 L1 LO
Chinese 0 0 0
English 0 0 1
France 0 1 0
Spanish 0 1 1
Germen 1 0 0
Italian 1 0 1
Russian 1 1 0
Korean 1 1 1
IO 8 0 1 I IDISP |*** |*** |*** |*** |*** |PROD |***
PROD =1 : Rel.coord. don't with comp
=0 : Rel.coord. with comp
= DISP =1 : Enter absolute page after power on;
—_
2 =0 : Enter relative page after power on.
e
g 0 8 1 0 | [ [*** [*** [MER IMCL  [MKP [*** [M30R |
§' MER =1 : After the last block is executed in MDI operation, the executed programs are not deleted;

=0 : After the last block is executed in MDI operation, the executed programs are deleted.

MCL =1 : The programs edited in MDI operation are deleted by the reset operation;
=0 : The programs edited in MDI operation are not deleted by the reset operation.
MKP =1 In MDI operation, when M02 or M30 is executed, the edited MDI programs are not deleted;
=0 ! In MDI operation, when M02 or M30 is executed, the edited MDI programs are deleted.
M30R =1 : Cursor return after executing M30 in Auto mode;

=0 : Cursor don't return after executing M30 in Auto mode.

IO 8 3 0 | I*** |*** |*** |*** |KEY |*** *kk *kk

KEY1 =1 : Prog. switch ON after power on;

=0 : Prog. switch OFF after power on.

IO 8 3 1 I I*** |*** |*** |*** |*** *kk *kk |MGEH I
MGEH =1: Aided programming function is shielded;

=0 : Aided programming function is unshielded.
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[t 0o 1 0 | [Amount of axes
Setting range: 3~5

[1 0 2 o0 | [Define the name of the each axis
Setting range:65~67 65-A, 66-B, 67-C

[t 0o 2 2 | [Name of each axis

Settingrange : 5~7  parallel of X—5 , parallel of Y—6 , parallel of Z—7

[t 0 2 3 | [The servo axis No. of output interface for each axis,(power on)

Setting range: 1~5

1 2 4 0 Each axis machine coordinate of 1° reference point
1 2 4 A1 Each axis machine coordinate of 2" reference point
1 2 4 2 Each axis machine coordinate of 3" reference point
1 2 4 3 Each axis machine coordinate of 4" reference point

Setting range: -99999999~99999999 (0.001mm)

[1 2 4 6 | [Each axis axis machine zero offset
Setting range : -99999 ~ 99999 (Unit:0.001mm)

(1 2 6 0 | [Movement per rotation of each axis
Setting range: -360000~360000 (Unit:0.001deg)

3 0 1 0 | [Delay time (ms) of strobe pulse signal SF during M gear shift

Setting range : 0~ 1000 (unit : ms )
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(3 0 1 7 | [Reset output time
Setting range : 16 ~ 4080 ( unit : ms )

3 0 2 0 | [Serial communication baudrate
Setting range : 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 ( unit : bit/s )

B3 2 1 6 | [Block No. increment for block No. auto insertion |

Setting range : 1~100
3 4 1 0 | [Arc radius error limit |
Setting range :0~ 1000 (Unit:0.001mm), On arc code ( G02,G03 ), if error exceeds the difference excuting

limit between initial point radius and end point radius, alarm will be issued.

3 6 2 0 | [Screw-pitch error compensation position number of each axis machine zero
Setting range: 0~1023
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3 6 2 1 | [Min. position number of each axis for pitch error compensation |
Setting range: 0~1023

3 6 2 2 | [Max. position number of each axis for pitch error compensation |
Setting range: 0~1023

[3 6 2 4 | [Interval of each axis screw-pitch error compensation |
Setting range : 1000 ~ 999999 (Unit:0.001mm)

B 7 2 0 | [spindle encoder pulses/rev |

Setting range : 0~5000 ( unit : p/r ) 0: Not detect spindle encoder in G74, G84 tapping.

3 7 2 1 Transmission ratio of encoder and - spindle gear teeth
3 7 2 2 Transmission ratio of encoder and - encoder gear teeth

Setting range:1 ~ 255

3 7 3 0 | [Voltage offset value when spindle max. speed analog voltage 10V output |
Setting range : -2000 ~ 2000 ( unit : mV )

3 7 3 1] [Voltage compensation for 0V analog voltage output |
Setting range : -1000 ~ 1000 ( unitmV )

3 7 3 2 Spindle motor speed during spindle gear shift or spindle speed of spindld

orientation (rpm)

Setting range: 0~4095

Min. clamping speed of spindle motor (12 bits code value) in gearing typd

3 7 3 5 M
3 7 3 6 Max. clamping speed of spindle motor (12 bits code value) in gearing typd
M

Setting range: 0~4095
No. 3735 setting value:

zpeed command of spindle motor
(12 bits code)d

4095(10%) e
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Max. clamping =speed
of =zpindle motor

No. 3736

Min. clamping speed | L o o o e e e b i No. 3735

I
1
1
1
1
1
1
]
1
1
I
1
1
I
1
of spindle motor !
1
1

zpeed command of spindle motor
(5 code input)

3 7 4 0 | [Delay of spindle speed in-position signal detection

Setting range : 0~4080 ( unit:ms )

3 7 4 1 Max spindle speed of R gear when analog voltage output is 10V
3 7 4 2 Max spindle speed of 2" gear when analog voltage output is 10V
3 7 4 3 Max spindle speed of 3" gear when analog voltage output is 10V
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3 7 4 4 | [Max spindle speed of 4" gear when analog voltage output is 10V |

Setting range : 10~9999 ( unit:r/min )

3 7 5 1 Spindle motor speed when gear 1 is shifted to gear 2 (12 bits code value
in gearing type M

3 7 5 2 Spindle motor speed when gear 2 is shifted to gear 3 (12 bits code value
in gearing type M

3 7 5 3 Spindle motor speed when gear 3 is shifted to gear 4 (12 bits code value
in gearing type M

Setting range: 0~4095

M gear shift type B mode:

zpeed command of spindle motor
(12 bits codel
4085 (107)
Max. clamping speed
of zpindle motor I - 3738
The zpeed when gear 3 L3763
iz zhifted to zear 4
The =peed when gear 2
iz shifted to gear 3 - 3782
The zpeed when gear | 3761
iz shifted to gear 2 )
Min. clamping speed =" -~ ~"~— |- —- - -~~~ —- |-~ —~F —— - — —|— ~—— — — . 3735
of spindle motor

|
|
I
: No. 3744 zpeed command of spindle motor
: (5 code input)
W kg w R
gear 1-32 gear 2-»3 gear 3-»4 Max speed
gwitch point switch point awitch point

M type gear shift A mode:

|
 —
 —
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speed command of zpindle motor
(12 bits code)
qogs(10v) b—m—— —  — — —- — —_ . ——————— ——— g —————
Max. clamping speed
of spindle motor Ho. 3736
Min. clamping speed fbod o & 4 _ _ _ _ _ __ - _ - L o - _Lo__________ Ho. 3735
of spindle motor

No. 5742 Wo. 3743 No.3744 speed command of spindle motor

(5 code input)

gear 1-»2 gear 2->3 gear 3->4
zwitch point switch point switch point Max speed
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SIS CNC

GSK980MDc Milling CNC System

T type gear shift :
zpeed command of spindle motor
[12 bits code)
gear 1 q
doasion) | _ Eear_z_ —_— Eear_3_ - Eeir_ -
T T 4l -
/] _ P -
/ - '
! | i/ | ,_._"f | _,-f 1
f s | -~ I '
fo s | - L- !
! ! - . !
| |~ -~ |
A P A7 !
o, P | '
S SR | '
! ) fx* Ry | I
! £ [ -~ l,-'fll | :
! ! < - 1
;s e I I .
P ,I’J/_f I I .
TR I I I
I | | !
fo |
’rfx’;'f | | | .
il | | | :
Ho. 3741 Ho. 3742 Ho. 5743 ¥o. 3744 zpeed command of
gpindle motor
(5 code input)
4 9 0 0 | [Max. spindle speed fluctuation allowed by system |

Setting range : 50 ~ 1000 ( unit:r/min )

4 9 6 o0 | |

G76,G87 Spindle orientation M code selection |

Setting range: 13~100

5 0 1 2

Max. permissible angle error when the angle between two lines of radius
compensation is 0 °or 180°.

Settingrange: IS B: 0

~—1000(Unit:0.001°)

IS_C: 0~10000(Unit:0.0001°)

o 2 5] |

initial tool No.

Setting of initial tool number must be less than that of max. tool number, otherwise, an alarm occurs.

Setting range: 0~99

B0 2 6] |

Max. tool No.

Setting of max. tool number must be more than that of initial tool number, otherwise, an alarm occurs.

Setting range: 0~99

5 0 3 2

The number of PLC D data is corresponding to the number of start tool
sheath

Setting range: 300~999

5 0 3 3

The number of PLC D data is corresponding to the number of
exchanging tool sheath

Setting range: 300~999

7 0 8] |

Fixed loop return wait time(ms) |

Setting range: 0~99999

99

G 1 1 41 |

Retraction amount of G73 high deep hole drilling cycle |
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Setting range : 0~ 32767000 (Unit:0.001mm),

[5 1 1 5] [Cutting initial point of G83 high deep hole drilling cycle
Setting range : 0~ 32767000 (Unit:0.001mm),

[5 1 2 2] [G110,G111,G134,G135 Lead of helical tool infeed
Setting range : 0~999999 ( unit 0.001mm )

If setting value is less than 10, helical feeding is invalid for rough milling command G110, G111, G134,
G135, and it feeds by linear type.

If setting value is more than or equal to 10, it feeds by helical type for rough milling command G110,
G111, G134, G135.

Rough milling command ( G110,G111,134,G135 ) helical feed function:

Namely, for Z axis depth cutting of rough milling command G110, G111, 134, G135, the tool feeds not
by linear type, but by helical type. So the workpiece with no groove may be rough milled directly.

Note 1: when the Z axis cutting depth is less than 10um each time, the helical feeding is invalid.
Note 2: when the tool radius is less than 1mm, the helical feeding is also invalid.

The helical feeding path is shown in follows:
Tool diatneter 2r

il T
- o

\ Tool
kﬁ Helical feeding lead (9 T#paremmeter)

|
 —
 —
H
=]
n
+
o]
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[ —
o]
+
e
o
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i
/ i Workpiece
1
1
/ : 1 /
o ———
|/ I d /
i i =
i ' i
| | |
" i
Tool diarneter 2r
[5 1 2 4] [Remains of G110,G111,G116,G117,G132,G133,G134,G135 |
Setting range: 0~999999
[5 2 1 1] [Override value in rigid tapping tool retract(0: override is set to 100%) |
Setting range : 0~ 200, 0: override is set to 100%
5 2 1 3 Tool retract amount in  deep hole rigid tapping(high-speed, standard)

Setting range : 0~ 32767000 ( Unit : 0.001mm )

[5 2 1 6| [Spindle move amount per revolution in rigid taping
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GSK980MDc Milling CNC System

Setting range: 1~9999999  (Unit :0.001mm)
5 2 2 1 Multiplier coefficient of rigid taping spindle command(gear 1(rpm))
5 2 2 2 Multiplier coefficient of rigid taping spindle command(gear 2(rpm))
5 2 2 3 Multiplier coefficient of rigid taping spindle command(gear 3(rpm))
5 2 2 4 Multiplier coefficient of rigid taping spindle command(gear 41(rpm))
Setting range: 1~32767
5 2 3 1 Division coefficient of rigid taping spindle command(gear 1(rpm)
5 2 3 2 Division coefficient of rigid taping spindle command(gear 2(rpm)
5 2 3 3 Division coefficient of rigid taping spindle command(gear 3(rpm)
5 2 3 4 Division coefficient of rigid taping spindle command(gear 4(rpm)

Setting range:

1~32767

[ 2 6

1 [Linear acc.&dec. time constant in rigid tapping tool infeed

Setting range :

10~10000 ( Unit : ms )

2 7

1 [Linear acc.&dec. time constant in rigid tapping tool retract

Setting range :

0~4000 ( Unit : ms ) , 5261 setting value is used when it is set to 0.

5 3 2 1 Backlash comp of rigid taping spindle command(gear 1)
5 3 2 2 Backlash comp of rigid taping spindle command(gear 2)
5 3 2 3 Backlash comp of rigid taping spindle command(gear 3)
5 3 2 4 Backlash comp of rigid taping spindle command(gear 4)
Setting range: 0~4095
5 3 7 1 Pulse feed speed of M29 calculating rigid tap gear ratio
Setting range: (r/min)
5 4 1 0 | [Rotation angle of coordinate rotation without R
Setting range: -360000~360000  (Unit :0.001deg>

5 4 1

1| [If NO.562 XSC is 0,scale rate is this par. without P

Setting range:

1~99999999;

4 2

1 [If NO.562 XSC is 1,scale rate is this par.

Setting range:

-99999999~-99999999, moreover it isn’'t zero;

6 0 4 4 | [Call starting codes of M code of the subprogram

Setting range: 3~8999

6 0 4 5 | [Call the starting program No. of a subprogram through M code
Setting range: 0~9999

6 0 4 6 | [The quantity of M code of the called subprogram

Setting range: 0~8000

When specify several subprograms call based on the M code at one time, set by data parameters
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Ne6044, Ne6045, Ne6046. This call is invalid when the data parameter is set to 0.

[Example] When data parameters Ne6044=2000, Ne6045=300, Ne6046=100 are set,
M2000 — 0300
M2001 — 0301
M2002 — 0302

M2099 — 0399

Specify the subprogram call of the above listed 100 groups.

Note

1. If the system satisfies the following conditions, the calls based on this setting are invalid.
(DThe value exceed the data scope is set in parameter
@When (Ne6045+(Ne6046-1)>9999

2. M execution explanations:

Set called M range Execution result

The system executes basic M function instead of M calling.

MO0, M01, M02, M29, M30, M98, M99

Call a macro program and the called program number is
the command value of M code.

The system executes M calling subprograms instead of
basic M function.

M9000~M9999

Other M codes

B 0 1 0 | [Setting the PLC control axis DI/DO channel 1~4 of each axis |

Setting range : 0~ 4, When set to 0, the channel is invalid

3.2 Parameter Description (by Function Sequence)
3.2.1 Axis Control Logic
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[0 0 5] [PCMD [~ = |ABP5 _ |ABP4 JABPZ _ |ABPY |ABPX |

ABPn =1 : Output axis pulse by two right-angle intersection phases(need restart);

=0 : Output axis pulse by pulse and direction (need restart).
PCMD =1 : Axial output wave form is pulse;

=0 : Axial output wave form is square.

o0 o0 8] [F [~ [ |DIR5 __|DIR4 |DIRZ _ |DIRY |DIRX ]

DIRn =1 : Direction signal (DIR)is high level as each axis moves positively;

=0 : Direction signal (DIR)is low level as each axis moves negatively.

o0 0 9] [F [ [ |ALM5 __ JALM4 JALMZ __ JALMY JALMX ]

ALMn =1 : each axis low level alarm signal;

=0 : each axis high level alarm signal.
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0 0 15 CMRXx : each axis multiplier coefficient

Setting range : 1~32767
0O 0 1 6

CMDx : each axis frequency division coefficient

Setting range : 1~ 32767

[0 17 7 4 ] [SPFD [SAR [THDA |[VAL6 _ |[VAL4 |[VALZ VALY [VALX |

SPFD =1 : Cutting feed stops if spindle stops;
=0 : Cutting feed not stop after spindle stop.
SAR =1 : Detect spindle SAR signal prior to cutting;
=0 : Not detect spindle SAR signal prior to cutting.
THDA =1 : Thread machining adopts exponential acceleration and deceleration;
=0 : Thread machining adopts linear acceleration and deceleration.
VAL5 =1 : For 5™ axis move key, <is positive , —is negative;
=0 : For 5" axis move key, —is positive , «—is negative.
. For 4™ axis move key, \is positive , \is negative;
: For 4™ axis move key, \is positive , \is negative.
: For Z axis move key,1 is positive , |is negative;
: For Z axis move key, |is positive , t1is negative.
. ForY axis move key, /is positive , ~ is negative;

: For Y axis move key, v is positive , /is negative.
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. For X axis move key, —is positive , <is negative;

: For X axis move key, «is positive , —is negative

1 7 5] [APF = " [AW5 _ [HW4 [HWZ __ [HWY JHWX |

HPF =1: When speed of handwheel exceeds the max.speed set in Para 43#, the exceeded handwheel
pulses are not neglected;

=0: When speed of handwheel exceeds the max.speed set in Para 43#, the exceeded handwheel
pulses are neglected.

HWn =1: Coordinate is increscent when the MPG in ccw;

=0: Coordinate is increscent when the MPG in cw.

(1 0 1 0 | [Amount of axes |
Setting range: 3~5

(1 0 2 0 | [Define the name of the each axis |
Setting range:65~67 65-A, 66-B, 67-C
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[0 2

2 | [Name of each axis

Setting range : 5~7

parallel of X—5 , parallel of Y—6 , parallel of Z—7

[0 2

3 | [The servo axis No. of output interface for each axis,(power on)

Setting range: 1~5

3.2.2 Acceleration & Deceleration Control

0 2

2 | [Each axis max. rapid traverse speed

Setting range:

IS-C: 10~24000, thereinto 5th: 10~6000 (Unit : mm/min)
IS-B: 10~60000 (Unit : mm/min)>

[0 o 2

3 | [Acceleration&deceleration time constant of each axis rapid traverse (ms)

Setting range

:10~4000 ( Unit : ms)

[0 2

4 | [Rapid traverse speed when rapid override is FO

Setting range

2 6~4000 ( Unit : mm/min )

0 o0 2

5 | |[Feedrate of dry run

Setting range:

10~60000 ( Unit : mm/min )

[0 2

6 | [Initial value of cutting feedrate when power on

Setting range

2 10~15000 (Unit:mm/min)

[0 2

7 | [Axes top feedrate of cutting

Setting range

: 10 ~ 60000 ( Unit : mm/min )

[0 2

9 | [Time constant of cutting feed

Setting range

©10~4000 ( Unit : ms )

[0 3

0 | [Acceleration start speed and deceleration end speed in cutting feed

Setting range

2 0~8000 ( Unit : mm/min )

o0 4

1 | [Start speed in manual feed (mm/min)

Setting range

: 0~8000 ( Unit : mm/min )

[ 0 4

2 | [Exponential acceleration&deceleration time constant of manual feed

Setting range

©10~4000 ( Unit : ms )

[0 4

3 | [Max. rapid traverse speed of the handwheel of each axis

Setting range:

10~60000
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SIS _CNC GSK98OMDc Milling CNC System

0 1 7 5 | [HPF [+ [*** |[HW5 [HW4  [HWZ [HWY [HWX |
HPF =1: When speed of handwheel exceeds the max.speed set in Para 43#, the exceeded handwheel
pulses are not neglected;

=0: When speed of handwheel exceeds the max.speed set in Para 43#, the exceeded handwheel
pulses are neglected.

HWn=1: Coordinate is increscent when the MPG in CCW;

=0: Coordinate is increscent when the MPG in CW.

3.2.3 Machine Protection

0O 0 4 5 Max. each axis coordinate value of software limit
0O 0 4 6 Min. each axis coordinate value of software limit

Setting range : -99999999 ~ +99999999 (Unit:0.001mm)

0 1 7 3 | [+ ITMANL [SMAL [*** o b b |[ESCD |
ESCD =1 : S code off at emergency stop;

=0 : S code not off at emergency stop.

o 1 7 2 | [+ IMST [MSP  [MOT IMESP [*** i ok
MST =1 : External cycle start signal (ST) invalid ,

=0 : External cycle start signal (ST) valid.
MSP =1 : External stop signal (SP) invalid ,

=0 : External stop signal (SP) valid with external stop switch connected, otherwise CNC

shows “stop” .
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MOT =1 : Not detect software stroke limit;

=0 : Detect software stroke limit.

MESP =1 : Emergency stop invalid;

=0 : Emergency stop valid.

IO 7 0 0 I I*** |*** |*** |*** |*** |~k~k~k |*** |CH PW I

CHPW =1 : Real-time detection for the stability of voltage isn’t performed ;

=0 : Real-time detection for the stability of voltage is performed.

3 0 1 7 | [Reset output time

Setting range : 16 ~4080 ( unit : ms )

3.2.4 Thread Function

[ 7 7 4] [SPFD [SAR [THDA [VAL5 _ |VAL4 |VALZ VALY [VALX |

SPFD =1 : Cutting feed stops if spindle stops;
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=0 : Cutting feed not stop after spindle stop.
SAR =1 : Detect spindle SAR signal prior to cutting;

=0 : Not detect spindle SAR signal prior to cutting.
THDA =1 : Thread machining adopts exponential acceleration and deceleration;

=0 : Thread machining adopts linear acceleration and deceleration.
VAL5 =1 : For 5" axis move key, «is positive , —is negative;

=0 : For 5" axis move key, —is positive , «—is negative.
VAL4 =1 : For 4" axis move key, \is positive , \is negative;

=0 : For 4" axis move key, \is positive , \is negative.
VALZ =1 : For Z axis move key,1 is positive , |is negative;

=0 : For Z axis move key, |is positive , 1is negative.
VALY =1 : For Y axis move key, /is positive , . is negative;

=0 : For Y axis move key,  is positive , /is negative.
VALX =1 : For X axis move key, —is positive , —is negative;

=0 : For X axis move key, —is positive , —is negative

P71 7 3] [ [TMANL [SMAL [ [P [ESCD |

SMAL =1 : Spindle manual gear shift for S command;

=0 : Spindle auto gear shift for S command.

IO O O 1 I I*** |*** |*** |ACS |HWL |*** ||SC |***
ACS =1: Analog voltage control of spindle speed;

=0: Switching control of spindle speed.
HWL =1: MPG mode;

=0: Step mode.

ISC =1: Increment system 1S-C(0.0001mm/0.00001inch)
=0: Increment system 1S-B(0.001mm/0.0001inch)
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IO 6 O O I I*** |*** |*** |*** *kk |GST |GTT |SGB I

SGB  =1: M-type gear shift mode B ;
=0 : M-type gear shift mode A.
GST =1 : Analog spindle gear shit is M;
=0 : Analog spindle gear shitis T.
GST =1 : Positioning signal is used for gear shift;

=0 : Positioning signal is used for spindle orientation.

IO 6 O 1 I IMSI |*** |MSEN |*** |*** *kk *kk *kk

MSI =1: Multi-Spindle control function is B type ;
=0: Multi-Spindle control function is A type.
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SIS CNC

MSEN =1: Multi-Spindle function is valid ;
=0: Multi-Spindle function is invalid.
3 0 1 0 | [Delay time (ms) of strobe pulse signal SF during M gear shift |

Setting range : 0~ 1000 (unit : ms)

B 7 2

0 | [spindle encoder pulses/rev |

Setting range

:0~5000 ( unit: p/r) 0: Not detect spindle encoder in G74, G84 tapping.

3 7 2

1 Transmission ratio of encoder and - spindle gear teeth

3 7 2

2 Transmission ratio of encoder and - encoder gear teeth

Setting range:

1~255

7 3

0 | [Voltage offset value when spindle max. speed analog voltage 10V output |

Setting range

: -2000 ~ 2000 ( unit : mV )

3 7 3 1] [Voltage compensation for 0V analog voltage output
Setting range : -1000~1000 ( unit:mV )
3 7 3 2 Spindle motor speed during spindle gear shift or spindle speed of spindlg
orientation (rpm)
Setting range: 0~4095
3 7 3 5 Min. clamping speed of spindle motor (12 bits code value) in gearing typd
M
3 7 3 6 Max. clamping speed of spindle motor (12 bits code value) in gearing typd
M
Setting range: 0~4095
3 7 4 0 | [Delay of spindle speed in-position signal detection
Setting range : 0~4080 ( unit:ms )

3 7 4 1 Max spindle speed of ™ gear when analog voltage output is 10V
3 7 4 2 Max spindle speed of 27 gear when analog voltage output is 10V
3 7 4 3 Max spindle speed of 37 gear when analog voltage output is 10V
3 7 4 4 Max spindle speed of 4" gear when analog voltage output is 10V

Setting range

:10~9999 ( unit:r/min)

3 7 5 1 Spindle motor speed when gear 1 is shifted to gear 2 (12 bits code value
in gearing type M
3 7 5 2 Spindle motor speed when gear 2 is shifted to gear 3 (12 bits code value
in gearing type M
3 7 5 3 Spindle motor speed when gear 3 is shifted to gear 4 (12 bits code value
in gearing type M
Setting range: 0~4095
4 9 0 o0 | [Max. spindle speed fluctuation allowed by system

Setting range
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3.2.5 Encoder tapping

0 o 2 8 | [Threading axes start speed

Setting range : 6 ~ 8000 ( Unit : mm/min )

3.2.6 Rigid tapping

0 5 8 8 | [RTORI [RHD5 [RTPCP [*** o [RTCRG [RTCRS [***
RTORI =1 : M29 is executed, Spindle need to return zero;

=0 : M29 is executed, Spindle need not to return zero.
RTPCP =1 : Rigid tapping is the high-speed deep hole cycle(G73);
=0 : Rigid tapping is the high-speed deep hole cycle (G83).

RHDS5 =1 : 5th axis coordinate information is hided ;
=0 : 5th axis coordinate information isn’t hided

RTCRG=1 : Do not wait for G61.0 to be 1 as exceuting next program block after rigid tapping cancelled;
=0 : Do wait for G61.0 to be 1 as executing next program block after rigid tapping cancelled.

RTCRS=1 : Rigid tapping proportion of gear setting by CNC automatically;
=0: Rigid tapping proportion of gear setting by CNC parameter.

[ 2 1 1| [Override value in rigid tapping tool retract(0: override is set to 100%) |

Setting range : 0~ 200, O: override is set to 100%

5 2 1 3 Tool retract amount in  deep hole rigid tapping(high-speed, standard)

Setting range : 0~ 32767000 ( Unit : 0.001mm )
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[F 2 1 6 | [Spindle move amount per revolution in rigid taping
Setting range: 1~9999999  (Unit :0.001mm)

5 2 2 1 Multiplier coefficient of rigid taping
spindle command(gear 1(rpm))

5 2 2 2 Multiplier coefficient of rigid taping
spindle command(gear 2(rpm))

5 2 2 3 Multiplier coefficient of rigid taping
spindle command(gear 3(rpm))

5 2 2 4 Multiplier coefficient of rigid taping

spindle command(gear 41(rpm))
Setting range: 1~32767

5 2 3 1 Division coefficient of rigid taping
spindle command(gear 1(rpm)

5 2 3 2 Division coefficient of rigid taping
spindle command(gear 2(rpm)

5 2 3 3 Division coefficient of rigid taping

spindle command(gear 3(rpm)
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5 2 3 4

Division coefficient of rigid taping
spindle command(gear 4(rpm)

Setting range: 1~3276

7

B2 6 1] |

Linear acc.&dec. time constant in rigid tapping tool infeed

Setting range : 10~ 1000

0 (Unit:ms)

B2 7 1] |

Linear acc.&dec. time constant in rigid tapping tool retract

Setting range : 0 ~4000 ( Unit : ms ) , 5261 setting value is used when it is set to 0.

5 3 2 1 Backlash comp of rigid taping spindle
command(gear 1)

5 3 2 2 Backlash comp of rigid taping spindle
command(gear 2)

5 3 2 3 Backlash comp of rigid taping spindle
command(gear 3)

5 3 2 4 Backlash comp of rigid taping spindle
command(gear 4)

Pulse feed speed of M29 calculating rigid

tap gear ratio

Setting range: (r/min)

3.2.7 Tool Function

o 2 5] |

initial tool No.

Setting of initial tool number must be less than that of max. tool number, otherwise, an alarm occurs.

Setting range: 0~99

o 2 6] |

Max. tool No.

Setting of max. tool number must be more than that of initial tool number, otherwise, an alarm occurs.

Setting range: 0~99

5 0 3 2

The number of PLC D data is corresponding to the number of start tool
sheath

Setting range: 300~999

5 0 3 3

The number of PLC D data is corresponding to
the number of exchanging tool sheath

Setting range: 300~999
3.2.8 Edit and Display

P8 1 0] |

b [*** [** [MER IMCL  [MKP [*** [M30R |

MER =1 : After the last block is executed in MDI operation, the executed programs are not deleted;

=0 : After the last

block is executed in MDI operation, the executed programs are deleted.

MCL =1 : The programs edited in MDI operation are deleted by the reset operation;

=0 : The program

332
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MKP =1 : In MDI operation, when M02 or M30 is executed, the edited MDI programs are not deleted;
=0 : In MDI operation, when M02 or M30 is executed, the edited MDI programs are deleted.
M30R =1 : Cursor return after executing M30 in Auto mode;

=0 : Cursor don't return after executing M30 in Auto mode.

IO 8 0 O I I*** |*** |*** |*** |*** |L2 |L1 |L0 I

L2, L1, LO : Interface language selection;

IO 8 O 1 I IDISP |*** |*** |*** |*** |*** |PROD |*** I
PROD =1 : Rel.coord. don't with comp

=0 : Rel.coord. with comp

DISP =1 : Enter absolute page after power on;

=0 : Enter relative page after power on.

IO 8 3 O I I*** |*** |*** *kk |KEY |*** *k%k *kk
KEY1 =1 : Prog. switch ON after power on;

=0 : Prog. switch OFF after power on.

IO 8 3 1 I I*** |~k~k~k |*** |*** |*** *kk *kk |MGEH I
MGEH =1: Aided programming function is shielded;

=0 : Aided programming function is unshielded.

B3 2 1 6 | [Block No. increment for block No. auto insertion

Setting range : 1~100

3.2.9 Precision Compensation
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IO 0 O 3 I I*** |*** |PCOMP |*** *kk *kk *kKk *kk
PCOMP =1: Screw-pitch error compensation valid;
=0: Screw-pitch error compensation invalid.

3 6 2 0 | [Screw-pitch error compensation position number of each axis machine zero |
Setting range: 0~1023

B 6 2 1 | [Min. position number of each axis for pitch error compensation |
Setting range: 0~1023

B 6 2 2 | [Max. position number of each axis for pitch error compensation |
Setting range: 0~1023

3 6 2 4 | [Interval of each axis screw-pitch error compensation |
Setting range : 1000 ~ 999999 (Unit:0.001mm)

3.2.10 Communication Setting
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3 0 2 0 | [Serial communication baudrate

Setting range : 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 ( unit : bit/s )

3.2.11 Machine Zero Return

o o0 71 [F [ [SMZ [ [zC4  [zCz _|zCY _ [ZCX |

ZCn =1 ! Deceleration signal (DECn)and one-rotation signal (PCn) of each axis are in parallel

connection(a proximity switch taken as both deceleration signal and zero signal) during machine
zero return;

=0 : Deceleration signal (DECn) and one-rotation signal (PCn) of each axis are connected

independently (independent deceleration signal and zero signal are required) during machine
zero return.

0 0o 3 1| [High speed of each axis machine zero return
Setting range: 10~60000 ( Unit : mm/min )

0 0o 3 2 | [Low speed of each axis machine zero return |

Setting range: 10~1000 ( Unit : mm/min )

IO 0 1 1 I IBDEC |BD8 |*** |*** |*** |ZN|K |*** |*** I

ZNIK =1 : Direction keys locked during zero return, homing continues to end by pressing direction

key once;

=0 : Direction keys unlocked but should be held on during zero return.

o0 0 6] [F [~ [~ [ZM5 [ZM4  [ZMZ __[ZMY _ [ZMX__|

ZMn =1 : Each axise zero return type C;

=0 : Each axise zero return type B.

0 0o 1 4 | [ [*** [*** | ZRS5 [ZRS4 [ZRSZ [ZRSY [ZRSX |
ZRSn =1: There are machine zero point in each axis, it detects deceleration signal and zero signal when
performing machine zero return;
=0: There are no machine zero point in each axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

0 17 3] [CALH [ " |MZR5 _ |MZR4 |MZRZ _ |MZRY |MZRX |

MZRn =1 : Machine zero return in negative each axis;
=0 : Machine zero return in positive each axis.
CALH =1 : Length offset not cancelled in reference point return;

=0 : Length offset cancelled in reference point return.

[0 0 0 4| |[DEC5 |DEC4 |DECZ |DEY _ |DECX [ * |SCW ]

SCW =1 Inch output(inch system)valid after repower;

=0 : Metric output(metric system)valid after repower
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DECn =1 : Deceleration signal high level for machine zero return;

=0 : Deceleration signal low level for machine zero return.

1 2 4 0 Each axis machine coordinate of 1 reference point
1 2 4 1 Each axis machine coordinate of 2™ reference point
1 2 4 2 Each axis machine coordinate of 3" reference point
1 2 4 3 Each axis machine coordinate of 4" reference point

Setting range: -99999999~99999999 (0.001mm)

[ 2 4 6 | [Each axis machine zero offset

Setting range : -99999 ~ 99999 (Unit:0.001mm)

3.2.12 Rotary Axis Function

0 0 6 0 | [Acc.&dec.time constant of CS axis
Setting range : 10~ 10000 ( Unit : ms )

[t 2 6 0 | [Movement per rotation of each axis |
Setting range: -360000~360000 (Unit:0.001deg)

0 1 8 7 | [1IS1x |ISOx [RCSx  [*** o o [ROSx |[ROTx |
RCSn =1 : 4th’ 5th Cs function is valid(power on);

=0 : 4th’ 5th Cs function is invalid(power on).

P17 8 8] [F RRTx [~ [ [ JRRLx __ |RABx |ROAX |

RRTx =1 : Zero mode D is used on 4th or 5th rotary axis;
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=0 : Zero mode A,B,C are used on 4th or 5th rotary axis.

RRLx =1 : 4th or 5th rel.coor.cycle func.is valid;
=0 : 4th or 5th rel.coor.cycle func.is invalid.
RABx =1 : 4th or 5th rotates according to symbol direction;
=0 : 4th or 5th rotates according to nearby rotation.
ROAx =1 : 4th or 5th abs.coor.cycle func.is valid;

=0 : 4th or 5th abs.coor.cycle func.is invalid.

3.2.13 Increment system

IO O O 1 I I*** |*** |*** |ACS |HWL |*** ||SC |***
ACS =1: Analog voltage control of spindle speed;

=0: Switching control of spindle speed.
HWL =1: MPG mode;

=0: Step mode.
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ISC =1: Increment system 1S-C(0.0001mm/0.00001inch)
=0: Increment system 1S-B(0.001mm/0.0001inch)

3.2.14 PLC axis control
IO 6 5 0 | I*** |*** |*** |*** dokKk o |PRPD |PLA |
PLA =1 : PLC axis control is valid;

=0 : PLC axis control is invalid.

PRPD =1 : PLC axis rapidly uses input value;

=0 : PLC axis rapidly uses input parameter.
B 0 1 0 | [Setting the PLC control axis DI/DO channel 1~4 of each axis

Setting range : 0 ~ 4, When set to 0, the channel is invalid

3.2.15 M codes calling subprograms

[6 0 4 4 | [Call starting codes of M code of the subprogram |
Setting range: 3~8999
6 0 4 5 | [Call the starting program No. of a subprogram through M code |
Setting range: 0~9999
6 0 4 6 | [The quantity of M code of the called subprogram |

Setting range: 0~8000

3.2.16 Metric and Inch
o0 0 4] [DEC5 |DEC4 [DECZ [DEY [DECX [** = TSCW ]

SCW =1 Inch output(inch system)valid after repower;

=0 : Metric output(metric system)valid after repower
DECn =1 : Deceleration signal high level for machine zero return;

=0 : Deceleration signal low level for machine zero return.

3.2.17 Backlash compensation

[0 17 0] |[CPF7 |CPF6 |CPF5 |CPF4 _ |CPF3 |CPF2 _ |CPF1 |CPFO |

CPFO~CPF7 : Setting values of backlash compensation pulse frequency.

Set frequency = ( 2'xCPF7+2°xCPF6+2°xCPF5+2*xCPF4+2°xCPF3+2°xCPF2+2'xCPF1+CPF0 ) Kpps
IO 0 1 1 I IBDEC |BD8 |*** |*** |*** |ZN|K |*** |*** I

BDEC =1 : Backlash compensation type B, the compensation data are output by ascending type and the

set frequency is invalid.;

=0 : Backlash compensation type A, the compensation data are output by the set frequency (by bit
parameter No.010) or 1/8 of it.

BD8 =1 : Backlash compensation is done by the 1/8 of the set frequency;
=0 : Backlash compensation is done by the set frequency.
ZNIK =1 : Direction keys locked during zero return, homing continues to end by pressing direction key
once;
=0 : Direction keys unlocked but should be held on during zero return.
0 0 3 4 | [Each axis backlash offset

Setting range : 0~ 2000(Unit:0.001mm)
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CHAPTER 4 MACHINE DEBUGGING

The trial run methods and steps at initial power on for this GSK980MDc are described in this chapter.
The corresponding operation can be performed after the debugging by the following steps.

4.1 Emergency Stop and Stroke Limit
This GSK980MDc system has software limit function, it is suggested that the stroke limit switches are

fixed in the positive or negative axes for hardware limit. The connection is shown in follows: ( The chart is

designed for X, Y, Z axes )

PR Y e he b N N
+X +Y =Y +I I :

_:‘{ |
- ®.
wertravel release _b C‘
i bteh Emergency
ESP stop switch
Fig. 4-1

So the MESP of bit parameter No.172 should be set to 0.

And the CNC diagnostic message ESP can monitor the state of emergency stop input signal.

In Manual or MPG mode, slowly move the axes to test the validity of stroke limit
switch, correctness of alarm display, validity of overtravel release button. When the overtravel
occurs or Emergency Stop button is pressed, “emergency stop” alarm will be issued by CNC system.
The alarm can be cancelled by pressing down the Overtravel button and moving reversely.

4.2 Drive Unit Setting

Set BIT4 ~BITO of bit parameter No.009 according to alarm logic level of drive unit. The BIT4 ~
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BITO of bit parameter No.009 for our drive unit are all set for 1 .

If the machine moving directionis not consistent with the moving command, modify the BIT4 ~BITO

of bit parameter No.008 , BIT4 ~BITO of bit parameter No.175, BIT4 ~BITO of bit parameter No.174.

4.3 Gear Ratio Adjustment
4.3.1 Servo Feed Axis
The data parameter Ne015 ~Ne016 can be modified for electronic gear ratio adjustment to meet the

different mechanical transmission ratio if the machine travel distance is not consistent with the displacement
distance displayed by CNC coordinate.

Calculation formula of CNC:
CMR _ o 9 Z,
CMD L Z,

X —

360
ox360 Z,, CMD
a = X X
L Z, CMR
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CMR: command multiplier coefficient (data parameter Ne15)
CMD: command frequency division coefficient (data parameter Ne16)

(X : Pulse volume, motor rotation angle for a pulse
L: Lead (mm)

8: Min. input command unit of CNC (0.001 mm or 0.0001mm)

ZM: Gear teeth of lead screw

ZD: Gear teeth of motor

If the electronic gear ratio numerator is greater than the denominator, the allowed CNC max. speed will

decrease. For example: the data parameter Ne015( CMRZ )=2 ,Ne016( CMDZ )=1, the allowed Z axis max.

speed is 8000mm/min.
If the electronic gear ratio numerator is not equal to the denominator, the CNC positioning precision

will decrease. For example: when the data parameter Ne015 ( CMRZ )=1and Ne016 ( CMDZ )=5, the pulse

is not output as the input increment is 0.004, but a pulse is output if the input increment is up to 0.005.

In order to ensure the CNC positioning precision, and match with digit servo with electronic gear
ratio function, it is suggested that the CNC electronic gear ratio is set to 1:1 or the electronic gear ratio
calculated is set to the digital servo.

When machiningg with the step drive, choose the drive unit with the step division function as far as
possible, and properly select mechanical transmission ratio. The 1:1 electronic gear ratio should be ensured
to avoid too large difference between the numerator and the denominator of the CNC gear ratio.
Calculation formula of drive unit:

Parameter 12, 13 of drive unit correspond to the pulse frequency division numerator of position
command respectively. The calculation formular for pulse frequency division denominator of position
command and gear ratio of drive unit are as follows:

PxG=4xNxC
And :
G:4XNXC=4><N><C>< a :4><C><5XZ,\,I ><CMD

360 L Z, CMR

P: Correspondence between required pulse amount for motor rotates 360 degrees and CNC end:
P=360/ca

G: electronic gear ratio of drive unit, G= position command pulse frequency division numerator/
position command pulse frenquency division denominator

N: Set motor rev number to 1

C : Wire number of feedback encoder

Example:

When matching GSK980MDc with DA98B, set command multiplier coefficient and command frequency
division coefficient to 1 respectively. Wire number of feedback encoder is 2500p/r, and the minimum input
command unit of GSK980MDc is 0.001mm. When the motor and the lead are connected directly, the gear
ratio of the drive unit is as follows:

4xCx3 Z, CMD _4x2500x0.001
L ~Z, CMR L

10

G= =
L

11
—X - =
11
4.3.2 Servo Spindle

Calculation formula of CNC:
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CMR 52,

CMD « Z,

azéxzﬁ CMD
Z, CMR

CMR: command multiplier coefficient of the spindle
CMD: command frequency division coefficient of the spindle

(X : Pulse volume, motor rotation angle for a pulse

O : Min. input command unit of CNC (output angle corresponding to a pulse), (0.001°, 0.01°, 0.0001°)

This value corresponds to the travel amount of a revolution of the spindle (related parameters 5216
or 1260). If 170 is set to 1000, =360 /1000=0.360°

ZN : Gear teeth of lead screw

Zp : Gear teeth of motor

Calculation formula of spindle servo drive unit:
Parameter 12, 13 of drive unit correspond to the pulse frequency division numerator of position

command respectively. The calculation formulars for pulse frequency division denominator of position
command and gear ratio of drive unit are as follows:

PxG=4xNxC

And :

G=PNxC _fNwexE —2C 5, Lu  CMD
360 360 Z, CMR

P: Correspondence between required pulse amounts for motor rotates 360 degrees and CNC
end: P=360/«

G: Electronic gear ratio of drive unit, G= position command pulse frequency division
numerator/ position command pulse frequency division denominator

N: Set motor rev number to 1

C : Wire number of feedback encoder

4.4 Acceleration&deceleration Characteristic Adjustment

Adjust the relative CNC parameters according to the factors such as the drive unit, motor
characteristics and machine load:

Data parameter Ne22: X, Y, Z, 4th, 5th axis rapid traverse rate;

Data parameter Ne23: linear acceleration & deceleration time constant of X, Y, Z, 4th, 5th
axis rapid traverse rate;

Data parameter Ne024: rapid traverse speed when rapid override is FO

Data parameter Ne027: upper limit of axes cutting feedrate;

Data parameter Ne030: Start/end speed of exponential acceleration & deceleration in cutting feeding;

Data parameter Ne029: Exponential acceleration & deceleration time constant of cutting feeding;

Data parameterNe041 : Start/end speed of exponential acceleration & deceleration in MPG/Step

feedrate;

Data parameterNe042 : Exponential acceleration & deceleration time constant of MPG/STEP/manual

feed;
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Data parameterNe026 : Initial feedrate when power on;

Data parameterNe060 : Acc.&dec.time constant in CS axis;

Data parameterNe5261 : Linear acceleration/deceleration time constant in rigid tapping tool infeed;
Data parameterNe5271 : Linear acceleration/deceleration time constant in rigid tapping tool retraction;

Data parameterNe5211 : Override value in rigid tapping tool retract;
Data parameterNe025 : Feedrate of DRY run;

SMZ of bit parameter Ne007: for validity of smoothing transition between blocks

The larger the acceleration & deceleration time constant is, the slower acceleration &
deceleration is, the smaller the machine movement impact and the lower the machining efficiency is.
And vice versa.

If acceleration & deceleration time constants are equal, the higher the acceleration & deceleration
start/end speed is, the faster the acceleration & deceleration is, the bigger the machine movement impact
and the higher the machining efficiency is, and vice versa.

The principle for acceleration & deceleration characteristicadjustment is to properly reduce
the acceleration & deceleration time constant and increase the acceleration & deceleration start/end speed
to improve the machining efficiency on the condition that there is no alarm, motor out-of-step and obvious
machine impact. If the acceleration & deceleration time constant is set too small, and the start/end speed is
set too large, it is easily to cause drive unit alarm, motor out-of-step or machine vibration.

When the bit parameter Ne007 BIT3 ( SMZ ) =1, the feedrate drops to the start speed of the

acceleration & deceleration at the cutting path intersection, then it accelerates to the specified speed of the
adjacent block to obtain an accurate positioning at the path intersection, but this will reduce the machining
efficiency. When SMZ=0, the adjacent cutting path transits smoothly by the acceleration & deceleration.
The feedrate does not always drop to the start speed when the previous path is finished and a circular
transition (non-accurate positioning) will be formed at the path intersection. The machining surface
by this path transiton has a good finish and a higher machining efficiency. When the
stepper motor drive unit is applied, the SMZ of the bit parameter Ne007 should be set to 1 to avoid the
out-of-step.

When the stepper motor drive unit is applied to this system, the out-of-step may occur if rapid traverse
speed is too large, acceleration & deceleration time constant is too small, acceleration & deceleration
start/end speed is too large. The suggested parameter setting is shown in follows (the electronic gear
ratio is 1:1):

Data parameter Ne022<5000 Data parameter Ne0232350 Data parameter Ne030<50

Data parameter Ne029=150 Data parameter Ne041<50 Data parameterNe042=150

When AC servo motor drive unit is applied to this system, the machining efficiency can be improved by

a larger start speed and smaller ACC&DEC time constant setting. If optimum ACC&DEC characteristics are

required, the ACC&DEC time constant may be set to 0, which can be got by adjusting the AC servo

ACC&DEC parameters. The suggested parameter settings are as follows (electronic gear ratio is 1:1).

Data parameter Ne022 set higher properly

Data parameter Ne023<60

Data parameter Ne030=50

Data parameter Ne029<50

Data parameter Ne041=50

Data parameter Ne042<50

The parameter settings above are recommended for use, refer to the actual conditions of the drive unit,
motor characteristic and machine load for its proper setting.
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4.5 Machine Zero Adjustment

Adjust the relevant parameters based on the valid level of the connection signal, zero return type or
direction applied:

( DEC5~DECX ) of the bit parameter Ne004: valid level of deceleration signal as machine zero return

(ZM5~ZMX) of the bit parameter NeOOG6: return and initial backlash direction of X, Y, Z , 4th, 5th axes
machine zeroes at deceleration.

(ZC4~ZCX) of the bit parameter NeQO7: it is able to set whether an approach switch taken
as both deceleration and zero signals when X, Y, Z, 4th axes return to machine zero point.

( ZNLK ) of the bit parameter Ne011: for direction keys lock when performing zero return

(ZRS5~ZRSX) of the bit parameter Ne014: for deceleration and zero signals detection of X, Y, Z axes in
machine zero return.

( MZR5~MZRX) of the bit parameter Ne13: for positive or negative zero turn of X, Y, Z, 4th, 5th axes

Data parameter Ne032: low speed of X, Y, Z, 4th, 5th axes in machine zero return

Data parameter Ne031: high speed of X, Y, Z, 4th, 5th axes in machine zero return

RRTx of bit parameter Ne188 set the machine zero return type of the 4th and the 5th axis separately.

Machine zero return can be done after the validity of overtravel limit switch is confirmed. Machine zero
return types A, B, C can be selected for basic axes (X, Y, Z). Machine zero return types A, B, C, D can be
selected for additional axes (4th, 5th).

The machine zero is usually fixed at the max. travel point, and the effective stoke of the zero
return touch block should be more than 25mm to ensure a sufficient deceleration distance for accurate
zero return. The more rapid the machine zero return is, the longer the zero return touch block should
be. Or the moving carriage will rush through the block which may influence the zero return precision
because of the insufficient deceleration distance.

Usually there are 2 types of machine zero return connection:

1 The connection to AC servo motor: schematic diagram of using a travel switch and a servo
motor one-rotation signal separately

— Machine zero return direction
(P Travel switch

/ < > E_ 24V

25mm — i
Tongue fixed on the machine slider Lz S UL

|
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H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

Fig. 4-2

By this connection type, when the deceleration switch is released in machine zero return, the
one-rotation signal of encoder should be avoided to be at a critical point after the travel switch is released.In

order to improve the zero return precision , it should be ensured the motor reaches the one-rotation signal of

encoder after it rotates for half circle.And the moving distance for motor half circle rotation is the motor gear
teeth/(2xlead screw gear teeth)
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2 The connection to stepper motor: the schematic diagram of using a proximity switch
taken as both deceleration signal and zero signal

L2 . U |, =25mm | ] 1
7 Z AV 72

7

X

Metal inductive block fixed
on the machine slider

PMP - NG
proximity switch
In figure : usually L1 =(1.5—2) To+24 V
widlh of the proximily switch , L 2 =sthe
width of the proximity switch *nDEC and nPC signals To OV

connected together

Fig. 4-3

4.6 Spindle Adjustment

4.6.1 Spindle Encoder

Encoder with the linear number 100 p/r ~5000p/r is needed to be installed on the machine for
threading. The linear numberis set by data parameter No. 3720. The transmission ratio(spindle gear

teeth/encoder gear teeth) between encoder and spindle is 1/255 ~ 255. The spindle gear teeth are set

by CNC data parameter No. 3721, and the encoder gear teethare set by data parameter No. 3722.
Synchronous belt transmission should be applied for it (no sliding transmission).

The DGN.011 and DNG.012 of CNC diagnosis messages are used to check the validity of threading
signal from the spindle encoder.

4.6.2 Spindle Brake
After spindle stop is executed, proper spindle brake time should be set to stop the spindle promptly
in order to enhance the machining efficiency. If the brake is employed with energy consumption type,
too long braking time may damage the motor. So the brake time is set by PLC.

4.6.3 Switch Volume Control of Spindle Speed

When multiple speed motor control is used, motor speed control command can be defined by ladder
diagram as S_ _. Relevant parameter is shown below.

Bit parameter Ne001 ACS=0 : select switching control of spindle speed.

4.6.4 Analog Voltage Control for Spindle Speed
This function can be obtained by the parameter setting of CNC. By interface outputting 0V ~ 10V

analog voltage to control inverter, the stepless shift can be obtained. And the related parameters are
needed to be adjusted are:

Bit parameter Ne001 ACS=1 : for selection of spindle speed analog voltage control;

Data parameter Ne3731: offset compensation value as spindle speed command voltage is 0V;
Data parameter Ne3730: offset compensation value as spindle speed command voltage is 10V;
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Data parameter Ne3741 ~ Ne3744 :Max. speed limit for spindle speed gear 1 ~4. When CNC power on,

the defaulted gear is 1 for spindle.
Basic parameters needed to be adjusted for inverter (refer to the relavant inverter manual for specific
adjustment): CCW or CW command mode is selected by frenauency.
If the speed by programming is not consistent with that detected by the encoder, it can be adjusted to

be consistent with the actual one by adjusting the data parameter Ne3741 ~ Ne3744.Speed adjustment

method: select the spindle first gear, input S9999 code in MDI mode to run the spindle, view the spindle
speed shown on the right bottom of the screen, then reinput the displayed speed value into the parameter
Ne3741. The other spinle gear adjustment is identical with this.

When entering S9999 code, the voltage should be 10V, S0 is OV. If there is an voltage error, adjust bit
parameter Ne3730 and Ne3731 to correct the voltage offset value(corrected by manufacturer, usually not
needed).

When the current gear is the max.speed, if the analog voltage output by CNC is higher than 10V, set a
smaller value for data parameter Ne3730; when the SO0 code is entered, if there is still slow rotation in the
spindle, it means the analog voltage output by CNC is higher than 0V, so set a smaller value for data
parameter Ne3731.

If the machine is not fixed with an encoder, the spindle speed can be detected by a speed sensor, input
S9999 in MDI mode to set the speed value displayed by sensor to the data parameter Ne3741.

4.7 Backlash Offset

The backlash offset is input by diameter value with the unit 0.001mm, which is irrelevant to
the programming by diameter or by radius. It can be measured by a dial indicator,a micrometer
or a laser detector. Because the backlash offset can improve the machining precision only by
accurate compensation, it is not recommended to measure it in MPG or Step mode, but the
following method is suggested:
® Program editting
00001;
N10 GO1 Z10 F800 G91 ;
N20 zZ15;
N30 Z1;
N40 Z-1 ;
N50 M30 .
® Set the backlash error offset to 0 before measuring:
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® Run the program by single blocks, search the measuring benchmark A after 2 positioning
operations, record the current data, move 1mm in the same direction, then move 1mm reversely to
point B, read the current data.

A
/ Reverse position
Date reading position
B

Fig. 4-4 Schematic map of backlash measuring methods
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Backlash error offset value =| data of point A —data of point B |.Input the calculated data to the CNC
data parameter Ne034. Calculation for other axes are the same as this.

Data A : dial-indicator data at point A

Data B : dial-indicator data at point B

Note 1: The backlash offset mode and offset frequency can be set by BDEC and BD8 of bit parameter
Ne011.

Note 2: Check the machine backlash at regular intervals according to specific conditions to ensure
machine precison.

4.8 Step/MPG Adjustment

The MPG key on the panel can be used to select the Step mode or MPG mode, which is set by the
HWL of bit parameter Ne0O1.
IO 0 0 1 I I*** |*** |*** |*** |HWL |*** |*** |*** I

HWL =1 : MPG mode valid, Step mode invalid;

=0 : Step mode valid, MPG mode invalid;

The dirtction of rotation for handwheel can be adjusted by parameter:
0 1 7 5 | [ [*** [** |[HW5 [HW4  |HWZ [HWY [HWX |

HWn =1 : n axis handwheel: ccw: +, cw:-;

=0 : n axis handwheel: ccw:-, cw: +.

4.9 Other Adjustment
o 1 7 2 | [*** IMST [MSP  [MOT IMESP [*** i Hokk
MST =1: External Cycle Start (ST) signal invalid.

=0 : External Cycle Start(ST) signal valid;
MSP =1: External Dwell (SP) signal invalid.

=0 : External Stop (SP) signal valid.
MOT =1: Not check software limit.

=0 : Check software limit;
MESP =1 : External ESP signal invalid;

=0 : External ESP signal valid.

IO 1 7 3 I I*** |*** |*** dedk *kKk *kk |ESCD I

ESCD =1 : S code off in emergency stop;

=0 : S code not off in emergency stop
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CHAPTER 5

5.1 CNC Diagnosis

DIAGNOSIS MESSAGE

This diagnosis section is used to check the CNC interface signals and internal running state and it can

not be modified.

5.1.1 Signal Diagnosis from Machine to CNC

0 0 0 0 ESp DEC5 | DEC4 | DECZ | DECY | DECX
Pin No. CNG16 CNG61.34| CN6133| CN61.12| CN61.32| CNB 1.4
PLC fixed X0.5 X2.5 x24 | x13 | xe3 | x03
address

XDEC, YDEC, ZDEC, DEC4, DEC5: Deceleration signal of X, Y, Z, 4th, 5th axes machine zero

ESP: Emergency signal

0O 0 0 1 SKIP
Pin No. CN61.42
PLC fixed X3.5
address
SKIP : Skip signal
5.1.2 Axes Moving State and Data Diagnosis Signal of CNC
0 0o 0o 4 | [+ [+ [*** |[EN5 |EN4 |ENZ [ENY  [ENX |
ENX~ENS5 : The singnal that ( X, Y, Z, 4th, 5th) axis is enabled
0 0o 0o 5 | [ [+ [+ |SET5 |SET4 ISETZ  [SETY [SETX |
SETX~SETS5 : axis pulse prohibited signal
0 0 0 6 | [+ [** [*** [DRO5 |[DRO4 [DROZ |DROY |[DROX |
DROX~DROS5 : Outputof ( X,Y, Z, 4th, 5th) axis moving direction.
0 o o 7 | [ [** [*** |TDR5 [TDR4 [TDRZ [TDRY |[TDRX |
TDRX ~ TDRS : Direction of ( X, Y, Z, 4th, 5th) axis moving path (1:positive; 0:negative)
0 o o 8 | [*** [** [*** |PC5 |PC4 |PCZ |[PCY [PCX |
PCX~PCS5 : Zero point signal of ( X, Y, Z, 4th, 5th) axis
0 0o 0o 9 | [+ [+ [*** |ALM5 [ALM4  |ALMZ  |[ALMY [ALMX |

ALMX ~ALMS5 : ALam signal of ( X, Y, Z, 4th, 5th) axis

0O 0 1 Handwheel speed data
0O 0 1 1 Spindle feedback data
o 0 1 2 Spindle feedback data
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O 0 1 3 Prima spindle analog voltage output
0O 0 4 &6 Secondary spindle analog voltage output

5.1.3 MDI Panel Keys Diagnosis
DGN.016 ~DGN.022 are the diagnosis messages of MDI keypad keys. When pressing a key in the

operation panel, the corresponding bit displays “1” , and“0”after releasing this key. If it displays reversely,

it means there is a fault in the keypad circuit.

0 0 1 6 RST O N G P/Q 7 8 9
Corresponding ' N
o Hf[E/é[él' a (& P@ 7 g
y
0O 01 7 PGU (X Y/& Z/| U/w 4 5 6
Corresponding = % v = U
coy = o [Z:] Y] | 2] | B8
0 0 1 8 H F/E RV D/L 1 2 3
Corresponding
key = FE l?]v Dﬂ_ q p=) 93
0 01 9 0 — I/A J/B K/C -t/ |0 <>
Corresponding - & -
— key ﬁ = HA d@ K@ o o >
=
—
2 00 2 0 l — M/ S/] T/= EOB  |ALT/MAC|DEL
E'i Corresponding @ = ¥ = T EOB ) DELETE
5 key [ ] = SETTING
o
Q_P
S.
s 0 0 2 1 IN OUT |CHG |/I*/# CAN
Corresponding DA ot i /#gg ikl
key
0 0 22 POS |PRG |OFT |ALM SET PAR DGN |GRA
EorreSpond'”g posion| || procaav| || OFFSET | || ALARM | ||SETTING| |IPARAVETER|  ||DiAGNOSIS GMH|
ey
0 0 23 <- F1 F2 F3 F4 F5 -> PLC
Corresponding Eq ED Ed EE .
key Q F3 D PLC

5.1.4 CNC Internal State
During the CNC auto run, the current CNC running state can be viewed by DGN.064~DGN.110
diagnosis messages if there is no alarm and moving.

0O o0 7 8 As power off,X start posion of executing segment

0O 0 7 9 As power off,Y start posion of executing segment




CHAPTERS5 DIAGNOSIS MESSAGE

When the power off, G mode of group 07(G40 ~ G42)

When the power off, G mode of group 08(G43/44/49)
When the power off, G mode of group10(G98, G99)

(
When the power off, G mode of group11(G50, G51)
When the power off, G mode of group12(G66~G67)

(

(

(

0O 0 8 0 As power off,Z start posion of executing segment
0O 0 8 1 As power off,4th start posion of executing segment
0O 0 8 2 As power off,5th start posion of executing segment
0 0 8 3 When the power off, G mode of group 01 ( GO0~G03,G73~G139 )
0 0 8 4 When the power off, G mode of group 02(G17 ~G19)
0O 0 8 5 When the power off, G mode of group 03(G90, G91)
0O 0O 8 6 When the power off, G mode of group 05(G94, G95)
0O 0 8 7 When the power off, G mode of group 06(G20, G21)
0O 0 8 8 (
(

When the power off, G mode of group14(G54 ~ G59)

When the power off, G mode of group16(G68~G69)

When the power off, G mode of group17(G15~G16)

When the power off, G mode of group22 (G50.1, G51.1)_X axis
When the power off, G mode of group22 (G50.1, G51.1)_Y axis
When the power off, G mode of group22 (G50.1, G51.1)_Z axis
The value of F when the power off.

The value of S when the power off.

The value of H when the power off.

(] Ne] Nl Nol fo) (o] (o] (o) (o] B el (o) (o] No) Nl
e el B =l K=l K=l K=l K=l K=l =l =] K=l K=l =)
O] O] O] V|olVjV|V|V] ©|lv]| ©] ©
Nl =] O] ]| Nl WIN] =) O] ©

The value of D when the power off.

Counts of X pulse from checking PC to receving PC in Ref.

Counts of Y pulse from checking PC to receving PC in Ref.

|
 —
 —
H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

Counts of Z pulse from checking PC to receving PC in Ref.

Counts of 4th pulse from checking PC to receving PC in Ref.

o] O] o] o] ©
al 2 2] 2] -
=] =] O] O] ©
=] O] ©] o] N

Counts of 5th pulse from checking PC to receving PC in Ref.

o 1 1 2 The pulse counts of spindle encoder

o 1 1 3 | [The pulse counts of handwheel

Note: : In fixed cycle program,Ne078 ~ Ne082 means the current section’s start position,but not the program

segment’s start position,when power off.

5.2 PLC State

This part of diagnosis is used to detect the signal state of machine—PLC ( X ), PLC—machine

(Y ),CNC—PLC( F),PLC—CNC( G )and alarm address A, which can’t be modified. See the relative PLC

manual for address F, G significance, and the signal significance of address A is defined by user himself.

347



—
—
—
—
]
n
(—P
o
—
'_l
o
Q_P
[
@)
=

SIS _CNC GSK98OMDc Milling CNC System

5.2.1 X Address (Fixed Addresses)

X0000 ESP DECX

ESP : Emergency stop signal

DECX : Deceleration signal of X axis

X0001 DECZ
X0002 DEC5 |DEC4 |DECY
X0003 SKIP

SKIP : Skip signal

DECY~DECS : Deceleration signal of (Y, Z, 4th, 5th) axis

Corresponding machine panel keys to X fixed address, refer to the addenda;

5.2.2 Y Address (Fixed Addresses)

Corresponding machine panel and state indicator to Y fixed address, refer to the addenda:

5.3 PLC Data

The PLC data includes T, C, DT, DC, D, their significance is defined by user requirement.
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CHAPTER 6 SCREW-PITCH COMPENSATION

CHAPTER 6 SCREW-PITCH COMPENSATION

6.1 Screw-Pitch Compensation

IO 0 O 3 I I*** |*** |PCOMP |*** *kk *kk |D/R |***
PCOMP =1: Screw-pitch error compensation valid;

=0: Screw-pitch error compensation invalid.

6.2 Screw-Pitch Error Origin

A position No. which the screw-pitch error compensation starts from in the compensation list, which is
determined from the machine zero, is called screw-pitch error compensation origin (compensation original
point). Each axis may be set in any position from 0 to 1023, which is set by data parameter Ne3620
depending on the mechanical requirement.

3 6 2 1 Min. position number of each axis for pitch error compensation
3 6 2 2 Max. position number of each axis for pitch error compensation
3 6 2 0 Screw-pitch error compensation position number of each axis machine zero

6.3 Offset Interval

3 6 2 4 | [Interval of each axis screw-pitch error compensation

Setting range : 1000 ~ 999999 (Unit:0.001mm) f
=
6.4 Compensation Value 2:
The axes screw-pitch offset values are set in the page of screw-pitch parameter. Refer to the following g
table.Input range: -2550~2550.The offset value is input by diameter with the unit 0.001mm. (Take X, Y, Z o
axes as example) >

Offset No. X Y Y4

000 ..

001 5 -2 3

002 -3 4 -1

199 -2 3 1

6.5 Cautions for Offset Setting

@O The setting and modification of screw-pitch offset can only be done at the authority of password level
2 and switch on parameter switch,

@ Offset is not allowed if the offset interval entered is 0

(3 After the parameter of screw-pitch offset is set, only the machine zero is returned could the
compensation be done.
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SIS _CNC GSK98OMDc Milling CNC System

6.6 Examples of Offset Parameters Setting
(D parameter Ne3620 ( screw-pitch error origin  point ) =0, Data parameter Ne3624 ( screw-pitch offset

interval ) =0,

Parameter Ne3621 (min. position number of each axis for pitch error compensation) =0,
parameterNe3622 (max. position number of each axis for pitch error compensation) =199
When the screw-pitch error origin is set to 0: The offset value for the 1% section is set in screw-pitch

compensation parameter list Ne0001, the offset value for the 2™ section is set in screw-pitch compensation
parameter list Ne0002, and the offset value for the Nth section is set in screw-pitch compensation parameter
list Ne(0000+N).

The machine zero is regarded as the reference point of screw-pitch error origin point; it begins to
compensate the position Ne0O0O1 in the offset table from the machine zero. So the screw-pitch error
compensation can only be performed in the positive moving of the machine zero coordinate system. So, at
the moment, pitch error origin 0 is invalid when reverse motion is done even if it is valued.

0 1 2 3

Setting Point Re R e

Machine ‘
Coordinate system | | |
+10.00 +20.00

0 +30.00
0 0 0

(Reference Point)

>

The position No.000O in the offset table corresponds to the reference point (i.e screw-pitch error origin
0), the offset point 1 corresponds to a point 10.000 positive moving from this reference point, and there is a
compensation point from this point every 10.000 distance. The 127th compensation point is the offset value
at position 1270.000. Therefore, at compensation point 1, set an compensation value moving from 0 to
10.000, at offset point 2, set an offset value moving from 10.000 to 20.000. At offset point N, set an offset
value moving from (N-1) x (offset clearance) to N x (offset clearance).

Above is the example of following offset interval errors :

Offset clearance Offset value
0~10.000 +7
10.000 ~20.000 -6
20.000 ~ 30.000 +4
. Offset Drive unit current | Drive unit current
Machine Offset
coordinate system parameter value command pulses | command pulses after
No. before offsetting offsetting
Reference point 0 000 000 00000 00000
10.000 001 7 10000 10007
20.000 002 -6 20000 20001
30.000 003 4 30000 30005
...... 004

Actually the machine moves from reference point to the point of +30.000, the screw-pitch
compensation is: (+7)+(-6)+(+4)=(+5)
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CHAPTER 6 SCREW-PITCH COMPENSATION

@Data parameterNe3620 ( screw-pitch error origin ) =60 , Ne03624 ( compensation interval ) =10.000

Parameter Ne3621 (min. position number of each axis for pitch error compensation) =0,
parameterNe3622 (max. position number of each axis for pitch error compensation) =199
When the screw-pitch error origin is set to 60: For the positive moving, the compensation value for the

1% section is set by the position Ne0061 in the compensation table. The compensation value for the 2
section is set by the position Ne0062 in the compensation table. The compensation value for the Nth is set
by position NeO0O60+N in the compensation table.

For the negative moving, the 1% section error compensation is set by position Ne0060 in the
compensation table, the 2" section by position Ne059. The Nth section error compensation is set by
position Ne0060-N in the compensation table.

By taking the machine zero as the reference point, the screw-pitch error origin moves from the positive
coordinate system of machine zero to compensate the corresponding position No.0061 in the
compensation table, and from the negative coordinate system to compensate the position No.0060.
Therefore the screw-pitch compensation can be done when moving in the positive or the negative
coordinate system of machine zero.

58 59 60 61 127

Setting, « : : ; ; ,J :
RGO S I O B R )

Machine : : : : :

coordinate; « : : : ) o« :

system 2 : : : : 2 :
=60. 000 =20. 000 -10. 000 0 £10. 000 t670. 000

+— ( Reference point ) EEm——

The position No.0060 in the screw-pitch error compensation parameters corresponds to the reference
point (60), compensation point 61 to a point positive10.000 moving from origin. So there is a compensation
point every 10.000 distance. The 127th offset point is the compensation at position +670.000. While
thecompensation point 59 corresponds to a point negative 10.000 moving from reference point. Also there
is a compensation point every 10.000 .The offset point 0 is the compensation value at -600.000 position.
Therefore, at compensation point N, set a compensation valuewhen moving from (N-61) x (compensation
interval) to (N-60) x (compensation interval).

Above is the example of following compensation interval errors

Offset interval Offset value
0~10.000 +4
-10.000~0 +6
-20.000 ~-10.000 -7
-30.000 ~-20.000 -7
Machine | Offset Offset Drive unit current | Drive unit current
coordinat | parameter | value command pulses | command pulses after
e system | No. before offsetting offsetting
-30.000 058 -7 -30000 -29992
-20.000 059 -7 -20000 -19999
-10.000 060 +6 -10000 -10006
Reference 0 0
point 0
10.000 061 +4 10000 10004
...... 062
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SIS _CNC GSK98OMDc Milling CNC System

Actually the machine moves from -30.000 point to the point of +10.000, the screw-pitch compensation
is: (-7)+(-7)+(+6)+(+4)=(-4)

(®Data parameter Ne3620 ( screw-pitch error origin ) =255 , Ne3624 ( compensation interval ) =10000
Parameter Ne3621 (min. position number of each axis for pitch error compensation) =0,
parameterNe3622 (max. position number of each axis for pitch error compensation) =255
When the screw-pitch error origin is set to 255: The compensation value for the 1% section is set by the

position Ne0255 in the compensation table, the compensation value for the 2" section is set by the position
Ne0254 in the compensation table, and the compensation value for the Nth section is set by the position
Ne0256-N in the compensation table.

The machine zero is regarded as the reference point of screw-pitch error origin. It begins to
compensate the position Ne255 in the compensation table from the machine zero. So the screw-pitch error
compensation can only be done in the negative moving of the machine zero coordinate system.

B 252 753 254 255

Setting. « : : : '

pont”™— A CE) I C I () - (+2)
Maching - . | | : |
coordinate® 'ij : : : :

tem - : ' ' |
8ys 9_2555 000 =30, 000 =20, 000 =10, 000 0

. ( Reference point)

The compensation point 254 corresponds to a point moving 10.000 in negative direction from the
reference point. There is a compensation point every -10.000 distance. Therefore, set an offset value
moving from 0 to -10.000 at compensation point 255; set an offset value moving from -10.000 to -20.000 at
offset point 254. At compensation point N, set an offset value moving from (N-256)x(compensation interval)
to (N-255)x(compensation interval).

The above is the example of following compensation interval errors:

Compensation interval Compensation value
0~-10.000 +2
-20.000 ~-10.000 0
-30.000 ~-20.000 -7
-40.000 ~ -30.000 +3
Machine ) . Drive unit current Drive unit current
) Compensation | Compensation
coordinate ter N value command pulses | command pulses
system parameter No. before offsetting after offsetting
Reference 0 0
point 0
-10.000 255 2 10000 10002
-20.000 254 0 20000 20002
-30.000 253 -7 30000 29995
-40.000 252 3 40000 39998

Actually the machine moves from the point -40.000 to the reference point, the screw-pitch
compensation is: (+3)+(-7)+(0)+(+2)=(-2)
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CHAPTER 6 SCREW-PITCH COMPENSATION

@ Pitch error compensation of rotary axis

When the additional axis is linear or rotary (B type), the pitch error compensation mode is the
same as the linear axis. The following example explains the pitch error compensation function when
the additional axis is taken as the rotary axis (A type).

No. 1260 (movement amount of rotary per rev) = 360, Ne3624 (pitch error compensation interval) =45

Ne3620 (pitch error compensation number corresponded to machine zero) = 60
Set the minimum pitch error compensation position number No. 3621 of the rotary axis=50, the maximum
pitch error compensation position number No. 3622=100
After the above parameters are set, the farthest pitch error compensation position number of the rotary axis
in the negative direction is equal to compensation position number of reference point.
The farthest compensation position number in the positive direction is:

Compensation position number of reference point+ (movement amount per rev/compensation
position interval) = 60+360/45 = 68

Relations between machine coordinates and compensation position number:

270°

|
 —
 —
H
=]
n
+
o]
'_l
[ —
o]
+
e
o
=)

180°

When compensation sum of the position 60~68 is not 0, a position error occurs. The sum is an
accumulation of pitch error compensation value per rev. the same compensation values must be set at the
position 60 and 68 as follows:

Compensation 60 61 62 63 64 65 66 67 68
position number

Set compensation +1 -2 +1 +3 -1 -1 -3 +2 +1
value
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Appendix

Appendix 1 Outline Dimension of GSK980MDc

Appendix

307
707087 9] @
N
INIRSE 1 L |
_ | | i
Tl E%E A
| EeEEa =
[F507
0GI< 014 0
. 70706] 70F06] «©
SY/
Um\
‘W RS
4 E B 3t IIII
e HEE| W X
: EIIE llll ]
- 2 M
“Fi_Je = - 3,
wm
! wm
= — Pamess 0= 250 B ©
Uﬁ\ B el "
e
&

355




S IS CNC GSK980MDc Milling CNC System

Appendix 2 Outline Dimension of GSK980MDc-V
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§ Appendix 3 Dimensions of Additional Panel APO1
@D
5.. APO1 applies to GSK980MDc, whose figures and dimensions are as follows:
X
6—?16, 6 reserved botton holes
405 »22.5, Reserved button hole/7 »46, Reserved MPG installation hole a}j
J
A T
a8y g
20 A

356



Appendix

Appendix 4 Dimensions for Additional Panel AP02

APO02 applies to GSK980MDc, whose figures and dimensions are as follows:
963, Reserved MPG installation hole

922.5, Reserved button hole
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Appendix 5 Dimensions for Additional Panel AP03

APO3 applies to GSK980MDc-V, whose figures and dimensions are as follows:
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© ISR CNC

Appendix 6 Diagram of I/O deconcentrator

6.1 MCTO1B

T

e b e B

~— 1 JO1(->CN61) Jo4

—-

PLLPEPLLPPLPPLPPDPIPY

PDPPPIPIPIPPLPLOLYUSPPP
AR AN A

MCT01B  JO2(->CN62)

T U T

ek
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seh
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AT
AP T+ — —
Lk
924
s
Ry el
[nve]
wee |2
L1k
914

poIA L ]
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AT+
L0k
970k
S0k

v 04

(O The enlarged diagram is as follows: (The part with dotted line is invalid)

L]

€€l
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LTk
9 T4
§ A
b T

@ The enlarged diagram is as follows:

AV T+
AV T+

L°TA
9 1A
¢IA
b TA

APT+]
APT+
L0k
904
S04
b 04

ek
1°¢k

0°¢A

(0
A0

¢ 74

7Tk

17k

024

A0

A0

¢ 14

14

I°TA

0°14

A0
A0

¢ 04

70k

T°04

0°04

Appendix

Circuit diagram is as follows:
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Circuit diagram is as follows:
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Appendix

Appendix 7 Explanations of Rigid tapping

7.1 Definition of Spindle Signal Line

7.1.1 CNC connected with spindle servo drive unit directly
When iGSK980MDc has spindle rigid tapping function and it directly connected with spindle servo

drive unit. The wiring diagram is as follows:

Flectric || ogosoMDe
patt of the

i L] L] !
triachite % 2 2 =

= ) - o
i I
Encoder of - .
rachine This connection
|

Spindle servo _Qiﬁ required If the
rnachine

Code disc off  |encoder is used
spindle in positioning.

ERD "l

L
(SN
EHD

>
i)
°
@D
S
o
3
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Cable name Signal line of the spindle Cable number ***.00-785A

CNC spindle rigid tapping(including speed,
position, and speed/position control), with Applicable

Cable usage DAPO3 or DAY series servo spindles products
connected
Wiring diagram:
DAP03,DAY
CNC series  spindle
servo drive
22 | SRV(Y5.2) | 9 | cCcw
23 | SFR(Y5.3) | 25 | CW
20 | VP(Y5.0) | 12 VP
21 | TAP(Y5.1) | 41 | TAP
19 EN5 24 | SON
o |3 )Y, 35 | COM-
CED 11 +24V 38 | COM+
2 | 4 ALM5 7 | AWM
o | 5 | VPO(X5.0) | 44 | VPO |o
6| x51 5 | SAR |3
28| xs52 | 21| coN |3
T | 13 svC 14 | vCMD+ [
Z |12 | svc.GND | 15 | voMD- |2
5 |1 CPs+ | 42 | PULS+ [B
3 14 CP5- 28 | PULS- |2
g 2 DIR5+ 33 | SIGN+ o
9 | 15 DIR5- 34 | SIGN- =
8 | 10 PC5 19 | ZOUT+ |2
9 GND 4 | zouT- |3
F OO | 8| PAO+ |16 | PAO+ [
33 [7] PO | 1] PAO- 3
238 | 6| Por [ 17| PBOr 2
2 2 5 | pPBO- | 2 | PBO-
z =@ 4 PZO+ 18 | PZO+
© >
@ ® 3 | 3 PZO- 3 | PzO-
=3 11 | STAO
37 | coM+
Metal shell is connected to shielding
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Cable name Signal line of the spindle Cable number ***-00-785I
CNC spindle rigid tapping(including
speed, position, and speed/position Applicable

Cable usage . . .
control),with GS series economic servo products

spindles connected

Wiring diagram:

GS series
CNC economic spindle
servo drive
22 | SRV(Y5.2) | 20 CCw
23 | SFR(Y5.3) | 5 cw
20 | VP(Y5.0) | 38 PSTI
21 | TAP(Y5.1) | 6 GAIN

19 EN5 23 | SON
o 24 | COM-
§ 319 28 | COIN-
21 e oV 29 | ZOUT-
o 26 | PSTO-
Z 25 | ALM-
21| +2av |39 | com+
T | 4 ALM5 9 | ALM+ |q
Z | 5 | vPOX5.0) | 10 | PsTO+ |3
5| 6 X51 | 41| PsR |8
% 8 X5.2 12 | COIN+ ?;
o | 13 SVC 44 | VCMD+ |2
S | 12 | SVC-GND | 14 | VCMD- &
g |1 CP5+ 2 | PULSH |2
14 CP5- 17 | PULS- |
2 DIR5+ 1 | SIGN+ |
15 DIR5- 16 | SIGN- g
10 PC5 13 | zouT+ |2
§90Q 8 PAO+ 19 | PAO+ |8 .
3 N3 |7 PAO- 4 | PAO- |3 Z
23 | 6| PBOr | 18| PBO+ | g
2 § 5 PBO- 3 | PBO- S
=Y 4 PZO+ 31 | PzO+
85 |3 | Pzo |32 PzO-
8 | OSTA
39 | COM+

Metal shell is connected to shielding
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Cable name Signal line of the spindle Cable number ***-00-785H
CNC spindle rigid tapping(including
speed, position, and speed/position Applicable

Cable usage , . .
control),with GS series universal products

servo spindles connected

Wiring diagram:

GS series
CNC universal spindle
servo
22 | SRV(Y5.2) | 11 | CCW
23 | SFR(Y5.3) | 10 | CW
20 | VP(Y5.0) |35 | PSTI
21 | TAP(Y5.1) | 36 | GAIN

19 EN5 13 | SON
38 | com-
44 | COIN-

3\9 46 | ZOUT-

oV

\16 18 | PSTO-
22 | ALM-
40 | PSR-

11 +24v |39 | com+

4 ALM5 |23 | ALM+
5 | vPO(X5.0) | 19 | PSTO+
6 X5.1 15 | PSR+

8 X52 |45 | COIN+
13 sVvC |24 |vcwmD+
12 | SVC-GND |25 | vCMD-
1 CP5+ |6 |PULS+
14 CP5- |5 |PULS-
2 DIR5+ |31 | SIGN+
15 DIR5- |30 | SIGN-
10 PC5 47 | zouT+

(19%00s BjBW BUI-Z'NIASZ) GLND 0} 108UU0D
(BNid AISUsp-UBIU  NId0G) IND O} J0eUlo)

> 00| 8 PAO+ |4 | PAO+
o 3 Z O
2 58 N2 |7 PAO- 3 | PAO-
> o —~ O
S8 ¢ 5 | 6 PBO+ |2 |PBO+
~ 2 3 5 | PBo- |1 [PBO-
=@ 4 PZO+ |27 |PzZO+
>
>3 | 3 PZO- |26 |PzO-
37 | OSTA
41 | COM+

Metal shell is connected to shielding
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7.1.2 CNC connected with spindle servo drive unit use deconcentrator
When iGSK980MDc has spindle rigid tapping function and deconcentrator MCTO5 is used in it. The

wiring diagram is as follows:
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Cable name Signal line of the spindle Cable number ***-00-785B
CNC spindle rigid tapping(including
speed, position, and speed/position Applicable

Cable usage .
control),with a deconcentrator products
connected

Wiring diagram:
CNC MCTO05

22 | SRV(Y5.2) | 22 | CcCwW
23 | SFR(Y5.3) | 23 | CW
20 | VP(Y5.0) | 20 | VP
21 | TAP(Y5.1) | 21 | TAP

19 EN5 19 | SON |,
o | 3 oV 3 | cowm- §
CED 11 +24V 11 | COM+ |8
2 | 4 ALM5 4 ALM |5
S |5 [vPox50) | 5 | vPO S
N
= | 6 X5.1 6 | SAR &
(&)1 —_
~ | 8 X5.2 8 | COIN |Z
(&)} N
g 13 svC 13 | VCMD+ |&
i | 12 | SVC-GND | 12 | VCMD- |3,
s |1 CP5+ 1 | PULS+ |3
3 | 14 CP5- 14 | PULS- g
o | 2 DIR5+ 2 | SIGN+ |3
w 3
§ 15 DIR5- 15 | SIGN- %
2 |10 PC5 10 | ZOUT+ |2
9 GND 9 | zouT- 9
7 RDY 7 | RDY g
16 GND 16 | GND |4

17 24V 17 24V

18 SET 18 | SECT

24 SVC2 24 | SVC2
25 GND 25 GND
Metal shell is connected to shielding
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7.2 Setting of Spindle Electronic Gear Ratio

Calculation formula of CNC:

CMR: Multiplier coefficient of spindle command

CMD: Frequency division coefficient of spindle command

O : Pulse volume, motor rotation angle for a pulse

0: Min. input command unit of CNC (0.001°, 0.01° or 0.0001°), this value corresponds to the travel
amount of a revolution of the spindle (related parameters 5216). When 5216 is set to 1000,
06=360/1000=0.360°

ZM: Gear teeth of lead screw

ZD: Gear teeth of motor

Calculation formula of spindle servo drive unit:

Parameter 12, 13 of drive unit correspond to the pulse frequency division numerator of position

command respectively. The calculation formulas for pulse frequency division denominator of position

command and gear ratio of drive unit are as follows:

PxG=4xNxC

And:

G:4><N><C:4><N><C>< a :4><CX5XZMXCMD
360 360 Z, CMR

P: Correspondence between required pulse amounts for motor rotates 360 degrees and CNC end:

P =360/
G: Electronic gear ratio of drive unit, G= position command pulse frequency division numerator/

Xipuaddy

position command pulse frequency division denominator

N: Set motor rev number to 1

C: Wire number of feedback encoder
In order to enhance the machining accuracy, the gear ratio of spindle servo drive is usually set to 1:1,

namely, G=1 in the above formula, and the evolving process is as follows:

4XC><5><Z""><CMD:1 %:4XCX§XZ_M
360 Z, CMR CMD 360 Z,

In order to match with DAPQ3, C=1024, spindle connects to the motor, Zy/Zp=1, and it is suggested
that the data parameter 5216 of CNC is set to 1000 (Now the incremental system of the 5™ axis is 0.001°)
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(If the incremental system of the 5™ axis is 0.0001°, the recommended value of this parameter is 10000),

360

namely,d =—— (°).

1000

GSK980MDc Milling CNC System

CMR 4x1024 360 1 512

CMD

X
360

X—=—
1000 1 125

Therefore, data parameter 5221 is set to 512, and 5231 is set to 125.

7.3 Related Parameter Setting

The parameters relating to rigid tapping is as follows:

Data Significance of the parameter Adjustment Recommended
parameter explanation range
Multiplier coefficient of spindle
5221 . _ 512
command in rigid tapping(gear 1)
Multiplier coefficient of spindle
5222 T 1
command in rigid tapping(gear 2)
Multiplier coefficient of spindle
5223 T . 1
command in rigid tapping(gear 3)
Multiplier coefficient of spindle
5224 T . 1
command in rigid tapping(gear 4)
Frequency division coefficient of
5231 spindle command in rigid | Refer to section 7.3 for detailed 125
tapping(gear 1) setting method
Frequency division coefficient of
5232 spindle command in rigid 1
tapping(gear 2)
Frequency division coefficient of
5233 spindle command in rigid 1
tapping(gear 3
Frequency division coefficient of
5234 spindle command in rigid 1
tapping(gear 4
5371 Pulse feed speed of M29 calculating | Refer to section 7.4 for detailed 200
rigid tap gear ratio setting method
5261 Acceleration/deceleration time | The faster tapping speed is, the 80~110
constant in rigid tapping bigger setting time is
Acceleration/deceleration time | When the tapping speed is low
constant in tool retraction of rigid | (below 500), the parameter
5071 tapping(.wh.en set to 0, time constant se.tting is not nec'essary. Set 100~200
for feeding is used) this parameter at high speed to
avoid affecting process in tool
retraction.
5211 Override value in tool retraction of | Add sub-parameter properly if 0
rigid tapping the teeth are not required in
tool retraction
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The travel amount of a revolution of | Set the value according to the | 1000(1u),10000
wire number of feedback | (0.1u)
encoder of spindle servo drive

5216 the spindle

Adjustments of the spindle servo drive (take DAPO3 for example) are as follows:

Data o . _ Recommended
Significance Adjustment explanation
parameter range

The bigger the value is, the higher the rigidity is.
The second
If the rigidity is too big, vibration will occur at the
79 proportional gain of 1500~1800
start and the end. The smaller the value is, the
speed ring
slower the response will be.

The bigger the value is, the faster the response

The second integral | will be. When the value is too big, vibration will

80 coefficient of the | occur. When the value is too small, the response 5
speed ring will be slow and steady state error cannot be
reduced.

Appendix 8 Alarm Message

Alarm type: 0-CNC error; 1-CNC warning; 2-PLC error; 3-PLC warning.
Clearing ways: 0-press RESET key to clear; 1-press CANCEL key to clear;
2-press RESET key or CANCEL key to clear; 3-press RESET key and CANCEL key at the
same time to clear; 4-only power-on reset can clear.

Alarm
No., CLR Alarm Message
TYPE WAY
000,0 0 Emergency stop!
001,0 0 Part program doesn’t exist or is failed to be opened
002,0 0 The G code is illegal.
003,0 0 Total characters of one command is out of range(2~11characters are allowed)
004,0 0 Tooth pitch vale is overflow.
006,0 0 The format of block is wrong, or the value of block is overflow.
008,0 0 The centre of a circle that defined with |, J, K does not suit coordinates.
010,0 0 One command is commanded repeatedly in the same block
011,0 0 Too many commands are in one line, it cannot exceed 100
012,0 0 The value of the command is out of range
013,0 0 lllegal S value has been commanded when not in analog spindle
014,0 0 After G codes of 00 group and 01 group have been commanded, G codes of 00
group can't be commanded again in the same block.
015,0 0 M code has been commanded when not in analog spindle
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Alarm
No., CLR Alarm Message
TYPE WAY
016,0 0 Tool offset number is out of range(0~32)
017,0 0 Tool number isn't in the range specified (between No.5025 and No.5026 data
parameter)
018,0 0 Data commanded in G02 or G0O3 can't build an correct arc(or error in NO.3410
data parameter)
019,0 0 Tool group number excesses its range (1~32)
020,0 0 Tool radius compensation number exceed an invalid range(0~32)
021,0 0 The value of | ,J or K is not correct in G02 or GO3 command
022,0 0 Additional axis(4th,5th axis) cannot execute circular interpolation
023,0 0 F is wrong or beyond range of parameter No.027
024,0 0 There is no G11 in program
025,0 0 There is no tool in the current tool group in Tool Life
026,0 0 The current tool group is not defined in Tool Life
027,0 0 There are more than 8 tools in the current tool group in Tool Life
028,0 0 Tool Life is invalid .Don't use G10 L3
029,0 0 G11 don't be used before G10
030,0 0 The offset plane is changed in using tool offset.
031,0 0 The plane and coordinate are not changed in using corner.
032,0 0 Helical interpolation is invalid if defined plane hasn't movement.
033,0 0 Offset is founded or changed; the corresponding move displacement must be
defined.
034,0 0 ircle data or comp. Direction is wrong in cutter comp.C
035,0 0 The G31 cannot be used in offset.
036,0 0 Format of corner is wrong
037,0 0 The number of character is more than 256in one block.
038,0 0 The switch of the inch system or the metric system must be headed of main
program.
039,0 0 When radius compensation is set up, chamfering cannot be specified.
041,0 0 The format of annotation is wrong
> 042,0 0 G02,G03,G04,G31,G92,G142,G143 can't be in a block with G43,G44,G49,H
% 043,0 0 Result of macro is out of range
a 044,0 0 G66 can't be defined with 00,01 group instruction in one segment
< 045,0 0 GO07.1 can’t be defined with G43,G44,G49,H in one segment
046,0 0 G52 can’t be defined with G43,G44,G49,H in one segment
047,0 0 Blocks without movement commands between chamfers exceeds 10 lines
050,0 0 Program skip cannot be executed in DNC operation.
092,0 0 Specification for cycle times of M98 Subprogram Call is incorrect
093,0 0 M98 subprogram call or instructions L and U cannot be specified simultaneously
with chamfering
094,0 0 Sub-Program can’t call main program
095,0 0 Program O0000 cannot be called when calling a subprogram, or subprogram
number not input, or subprogram number illegal
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Alarm
No., CLR Alarm Message

TYPE WAY

096,0 0 Nesting fold number of subprogram has exceeded 4

097.,0 0 The main program is called.

099,0 0 Macro cannot be called ,or M98 and M99 cannot be commanded in offset

100,0 0 Skip(GOTO,DO,END) disabled in TNR offset

101,0 0 The format of macro is wrong.

102,0 0 The label of DO or END is not 1, 2 or 3 in using macro.

103,0 0 The format of DO or END error in using macro.

104,0 0 The bracket of macro is not suitable, or the format of macro is wrong.

105,0 0 The divisor in using Macro is not equal to zero.

106,0 0 The format of ATAN is wrong in using macro.

107,0 0 The inverse logarithm of LN is wrong (<=0).

108,0 0 The evolution of negative is forbidden.

109,0 0 The result of TAN is a infinitude

110,0 0 The operator of ASIN or ACOS is out of range (<-1, or >1).

111,0 0 The type of variable is wrong or not exists.

112,0 0 The block called by GOTO or M99 is overflow or not exist.

113,0 0 M98 or M99 cannot be executed when G66 is called.

114,0 0 G65 or G66 must be defined ahead.

117,0 0 Null(#0) can't as a result of macro statement

118,0 0 [,J,K number in G65,G66 over 10

119,0 0 Macro program called by P is out of range in G65,G66

120,0 0 The variable only can be read not be written.

121,0 0 The value assigned to system variables in macro statement cannot be null.

122,0 0 P or G65 H operation not specified in macro call(G65 or G66)

123,0 0 G65 H_ format is wrong

124,0 0 lllegal H is commanded in G65

125,0 0 Proper operands and number are needed in macro

126,0 0 Alarm No. specify by G65 H99 beyond range(0~99)

127,0 0 Operand not integer in macro statement

128,0 0 Operand not binary in macro statement _g

129,0 0 Radius offset is pre-read, right macro variable can’t be got. -‘E

130,0 0 Spindle encoder pulse is out of 100~5000 Q

131,0 0 Set rotary axis active before using CS axis *

132,0 0 Operand value too long in macro statement

133,0 0 Macro logic operation data error (Logic operation operand or result is not 0 or 1)

150,0 0 The mirror, scale, and rotation commands can’t be defined with 00, 01,
07,08,11,12,14,16,22 group instruction in one segment.

151,0 0 When mirror, scale, or rotation function is valid. G92 can’t be defined.

152,0 0 When mirror, scale, or rotation function is valid.G28,G29,G30 can’t be defined

153,0 0 When mirror, scale, or rotation function is valid.G52~G59 can’t be defined

154,0 0 When mirror, scale, or rotation function is valid.G17~G19 can't be defined

155,0 0 The mirror, scale, and rotation functions can’t be founded if cutter comp.C is
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Alarm
No., CLR Alarm Message
TYPE WAY
valid

156,0 0 Rotation angle is out of range(-360°~360°)

157,0 0 Result of calculation is above the Max. amount

158,0 0 Scale rate can’t be 0

159,0 0 When scale, or rotation function is valid, G50.1, G51.1 can’t be defined.

160,0 0 G17 must be defined when rotation function will be founded in fixed cycle mode

161,0 0 When mirror, scale, or rotation polar function is valid, G20 mode or G21 mode

can’t be changed.
162,0 0 When mirror, scale, or rotation function is
valid ,G110~G117,G132~G139,G140~G143 can’t be defined

165,0 0 G53 can't be executed in fixed cycle mode

166,0 0 G53 can’t be executed until machine reference position is set.

170,0 0 Cylindrical interpolation can’t be defined when GO0 mode is founded.

171,0 0 When cylindrical interpolation will be executed, only one rotation axis paralleling

to basic axis can’t be set.
172,0 0 Until cutter comp. ¢ has been canceled, cylindrical interpolation can be founded
or canceled

173,0 0 In current plane, rotation axis of cylindrical interpolation is wrong

174,0 0 Under cylindrical interpolation, illegal G code is defined.

175,0 0 Under cylindrical interpolation, mirror, scale, or rotation command is defined.

176,0 0 When cylindrical interpolation or polar interpolation is valid, radius of circle must

be defined with R
177,0 0 When cylindrical interpolation is valid, tool length compensation can’t be
changed.
178,0 0 When cylindrical interpolation is valid, basic axis paralleling to rotation can’t be
defined.

179,0 0 In G95 mode, cylindrical interpolation can’t be executed.

180,0 0 Cancelling axis of cylindrical interpolation is wrong.

181.,0 0 Cylindrical interpolation will be founded again.
> 185,0 0 When polar coordinate function is valid, corner function can’t be founded.
% 186,0 0 In polar coordinate command mode, G17~G19 cannot be specified to change
a planes
x 187,0 0 In polar coordinate command mode, G54~G59 cannot be specified to change

planes

205,0 0 K'is not defined or 0

206,0 0 | is not defined

207,0 0 | value is too small

208,0 0 J is undefined

209,0 0 J value is too small

210,0 0 U value is too big, or I,J is too small

211,0 0 J value is too big

212,0 0 K value is too small
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Alarm
No., CLR Alarm Message

TYPE WAY

213,0 0 U value is less than tool radius

214,0 0 I, J is too small or K is too big, this resule in overcut.

215,0 0 no J or no rectangle for end and start points coincide

216,0 0 no drill (G73~G89) for G140~G143 continuous drilling

217,0 0 drill holes can't less than 2

218,0 0 pitch F not specified in G74, G84

219,0 0 drill interval too small in canned cycle

230,0 0 S is 0. Spindle disabled.

231,0 0 S value is over top by rigid tapping

232,0 0 other axis move specified between M29 and G74/G84

233,0 0 G61.0 signal abnormal in rigid tapping

234,0 0 M29 repeated

235,0 0 M29 with G74,G84 in a block disabled in positioning

236,0 0 5th axis for ratory needed before rigid tapping

237,0 0 Specified data in G10 abnormal

238,0 0 P value specified by G10 is not within 0~6

239,0 0 P value specified by G10 is not within 1~48

240,0 0 P value is not within 1~48 when an additional coordinate system is specified

250,0 0 Cutter compensation C will not be founded, because compensation start

position is different from circle start position

251,0 0 Error programming has led to error operation in C tool compensation

252,0 0 Error programming has led to error end point of arc in C tool compensation

253,0 0 The same coordinate of two adjacent point in the machining track has led to no

effective C tool compensation
2540 0 Superposition of the centre and start point of the arc has led to no effective C
tool compensation

255,0 0 Superposition of the centre and end point of the arc has led to no effective C tool
compensation

256,0 0 That arc radius beng less than tool nose radius has led to noneffective tool
compensation

257,0 0 Error programming led to no point of intersection between two arcs with the

current tool in C tool compensation

258,0 0 Error programming:G02,G03 is commanded in establishing the C tool
compensation

259,0 0 Error programming:G02,G03 is commanded in cancelling the C tool

compensation with G40

260,0 0 Over cutting has been found in the interference checking for the C tool
compensation

261,0 0 Error programming led to no point of with intersection between the line and arc

the current tool in C tool compensation
262,0 0 Error programming led to no point of intersection between the arc and line with

the current tool in C tool compensation
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Alarm
No., CLR Alarm Message
TYPE WAY
263,0 0 tool offset buffer overflow for too many non-move commands
264,0 0 Cutter compensation C can’t be canceled in G02 or GO3 mode
271,0 0 corner length is too long or too short
272,0 0 Chamfering plane error
273,0 0 Chamfering point is not on the specified line
274,0 0 Chamfering point is not on the specified arc
277,0 0 Specified chamfering length is not within the range
278,0 0 In helical interpolation, chamfering function cannot be specified
279,0 0 Circle corner data err.
280,0 0 Searched target program does not exist
281,0 0 Searched target program number exceeds 9999
2001,0 3 Parameter switch has been opened
2002,0 0 Fail to have the system file initialized
2003,0 0 Fail to open the part program
2004,0 0 Fail to save a part program
2005,0 0 Fail to create a part program
2006,0 0 lllegal command has been inputted
2007,0 0 Memory capacity isn't enough
2008,0 0 Program number is out of range
2009,0 0 lllegally edit the macro program
2010,0 0 Fail to open ladder
2011,0 0 The software version of ladder chart is not suited
2012,0 0 The first grade program of ladder_chart is too long
2013,0 0 CNC is failed to communicate with keyboard
2014,0 4 A memory malfunction appears, please have a inspection or power on over
again
2015,0 0 DNC com fault, check hardware and baudrate
2016,0 0 parameter file save fail
2017,0 0 file system fault
> 2018,0 0 Axis output servo interfaces cannot be the same
§ 2019,0 0 file pointer error in program loading
S__ 2020,0 0 file pointer positioning error in program loading
x 2021,0 0 file reading error in program loading
2022,0 0 program location error
2023,0 0 ratory axis active needed as using Cs contour control
2024,0 0 axis names can't be identical
2025,0 0 2 CS axes active together disabled.Pls modify parameter.
2026,0 0 CNC file deletion fail
2027,0 0 USB read and write error(connect it again)
2028,0 0 Copy error
2029,0 0 Upgrade error.
2030,0 0 Program loading failure: a long block exceeding 255 characters exists

374



Appendix

Alarm
No., CLR Alarm Message

TYPE WAY

2050,0 0 Parameter files open fail. Use factory parameters.

2051,0 0 Parameter load error. Use factory parameters.

2052,0 0 Data check error. Reset area. Operate after zero return.

2053,0 0 Data check error, value reset, and operate after zero return.

2054,0 4 The modify parameter modify active by repowering

2055,0 4 Please switch on, after finishing upgrading the system.

2056,0 4 Working ladder is changed, please switch on.

2057,0 0 Start with FLASH, Confirm program.

2058,0 4 Recovering backup parameter is complete. Power on.

2059,0 4 Upgrade par. by serial port, power on.

2060,0 4 The current increment system has changed power on.

2061,0 4 The increment system of 4th or 5th can’t lower than the current increment

system.
2062,0 0 Speed parameter is over permitted parameter range.
2063,0 0 Speed parameter is over permitted parameter range. The related parameter has
been modified.
2064,0 0 Without analog spindle control. Parameters about Multi-spindle can’t be
modified.

2065,0 0 Writing data of ladder is wrong. Refresh the working ladder.

2066,0 0 Initial tool number set by the user is greater than the Max. tool number

2067,0 0 Max. stroke set by the user exceeds the system permissible range

2068,0 0 Set position number of screw compensation error.\modify parameter No.3620 ~

3622 please.

2069,1 2 U disk is reconnected after disconnection. If the U disk program currently
opened has been modified, please reload the program.

3001,0 0 It is not founded that the position is defined by G29

3002,0 0 Not define the highest speed of some gear, please check the parameter

NO.3741~NO.3744

3003,0 0 Feed speed is too high

3004,0 0 Feeding stop because spindle stop.

3005,0 0 Spindle speed is too slow in thread cutting

3006,0 0 Spindle direction is not same to the direction defined by command.

3007,0 0 Spindle speed fluctuation has exceeded the range defined byNO.4900

3008,0 0 spindle mode switching disabled in Cs working

3009,0 0 Reference point hadn't been found; Don’t go back to 2nd or 3rd or 4th reference

point.

3010,0 0 CS axis move disabled as spindle is not in position control

3011,0 0 The X axis is overtravel in positive direction(controlled by software)

3012,0 0 The Y axis is overtravel in positive direction(controlled by software)

3013,0 0 The Z axis is overtravel in positive direction(controlled by software)

3014,0 0 The 4th axis is overtravel in positive direction(controlled by software)

3015,0 0 The 5th axis is overtravel in positive direction(controlled by software)
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Alarm
No., CLR Alarm Message
TYPE WAY
3016,0 0 The X axis is overtravel in negative direction(controlled by software)
3017,0 0 The Y axis is overtravel in negative direction(controlled by software)
3018,0 0 The Z axis is overtravel in negative direction(controlled by software)
3019,0 0 The 4th axis is overtravel in negative direction(controlled by software)
3020,0 0 The 5th axis is overtravel in negative direction(controlled by software)
3021,0 0 The X axis is overtravel in positive direction(controlled by G114)
3022,0 0 The Y axis is overtravel in positive direction(controlled by G114)
3023,0 0 The Z axis is overtravel in positive direction(controlled by G114)
3024,0 0 The 4th axis is overtravel in positive direction(controlled by G114)
3025,0 0 The 5th axis is overtravel in positive direction(controlled by G114)
3026,0 0 The X axis is overtravel in negative direction(controlled by G116)
3027,0 0 The Y axis is overtravel in negative direction(controlled by G116)
3028,0 0 The Z axis is overtravel in negative direction(controlled by G116)
3029,0 0 The 4th axis is overtravel in negative direction(controlled by G116)
3030,0 0 The 5th axis is overtravel in negative direction(controlled by G116)
3031,0 0 X axis driver is not ready
3032,0 0 Y axis driver is not ready
3033,0 0 Z axis driver is not ready
3034,0 0 4th axis driver is not ready
3035,0 0 5th axis driver is not ready
3541,0 4 DNC cursor data error.(repower)
3542,0 4 G54~G59 data error.(repower)
3543,0 4 G29 data error.(repower)
35440 4 G80 data error.(repower)
3545,0 4 G112~115 data error.(repower)
3546,0 4 G136~139 data error.(repower)
3547,0 4 tool offset No. data error.(repower)
3548,0 4 CNC emergency stop fail.(repower)
3549,0 4 The time of sending X impulse to FPGA is overtime(repower, operate after
> finishing return zero)
% 3550,0 4 The time of sending Y impulse to FPGA is overtime(repower, operate after
S__ finishing return zero)
x 3551,0 4 The time of sending Z impulse to FPGA is overtime(repower, operate after
finishing return zero)
3552,0 4 The time of sending 4th impulse to FPGA is overtime(repower, operate after
finishing return zero)
3553,0 4 The time of sending 5th impulse to FPGA is overtime(repower, operate after
finishing return zero)
3560,0 4 Interval drill data error.(repower)
3561,0 4 macro data error.(repower)
3562,0 4 The wrong counts of FPGA are too much.
3563,0 4 The voltage is too low(check the power, return the machine zero position after
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Alarm
No., CLR Alarm Message
TYPE WAY
power on)
3570,0 4 Resume data error. Value reset. Must be operating after zero return succeeds.
4000,1 2 The time to save data in the NVRAM is too short in the lately power off.
2900,0 4 Load system configure file is error; please make sure the cnc.cfg file exist!
2901,0 4 Load parameter configure file is error; please make sure the param.cfg file exist!
2902,0 0 Load parameter value file error.
2903,0 0 Load Tool offset file error.
2904,0 0 Load worm-patch file error.
2905,0 0 Load workpiece coordinate file error.
2906,0 0 Startup ladder error, please make sure the ladder is exist and correct!
2909,0 4 CNC refuse to work because the time of stopping has been arrived\contact your
supplier please.
2910,1 2 Resume the metric standard parameter of servo 1u already.
2911,1 2 Resume the metric standard parameter of servo 0.1u already.
29121 2 Resume the inch standard parameter of servo 1u already.
29131 2 Resume the inch standard parameter of servo 0.1u already.
29990 0 Can’t find the message to alarm, Please update the resource file.

Appendix 9 GSK980MDc&GSK980MDa Panel Address Differences

key GSK980MDa | GSK980MDa-V | GSK980MDc | GSK980MDc-V
@Egé X24.0
X back to zero
i Y22.7
light
Y back t
ac. 0 zero V226
light
Z back to zero
) Y225
light >
4" pack to 3
i Y22.4 o
zero light o
5" back to X
. Y21.2
zero light
'E X18.6
SINGLE Y18.7
i X18.7
SKIF Y18.6
‘@ X19.0
Migare Y18.5
* msT X19.1
oI
M.5.T. LOCK Y18.4
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key GSK980MDa | GSK980MDa-V | GSK980MDc | GSK980MDc-V
- E X19.2
DRY Y18.3
d E X20.0
DRY Y21.7
° X19.4
Wy 7O Y19.7
rixio X19.5
A 2500 Y19.6
T X19.6
W 50% Y19.5
000 X19.7
AN 100% Y215
. X23.0
Y20.0
3 X22.7
FEED) HOLD Y21.0

T&% X20.2
i Y193
@M X212

s X20.1
@5th Y21.6

X25.6

X20.4

X21.0
Y21.4
X20.3
Y19.4

X211

X20.5
Y19.2

>
Ee)
°
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3

X20.7

X20.6
Y18.1
X18.0
Y23.7
X18.1
Y23.6
X18.2
Y23.5
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key GSK980MDa | GSK980MDa-V | GSK980MDc GSK980MDc-V
'-'ih- X18.3
FGLHNE
ZERD Y23.4
o @ X18.4
MPG Y23.3
N X18.5
MANLAL Y23.2
° X19.3
DNC Y18.2
B K1 X X23.5
x Y22.3
° K2 x X23.1 x
x Y22.0 X
K3 x X23.3 x
x x Y24.0 x
° K4 x X23.2 x
x Y22.1 x
5 I X21.4
CODLING Y23.0
.4.*}- X21.6
LUBAICATING Y20.7
'@ X22.0 x x
T CHANGER Y19.0 x x
.:[]J.:} X21.7
5 OW Y19.1
':ﬂ]»:], X21.3
5. COW Y23.1
-:UJCI X215
5. 5TOP Y18.0
N l*’"j. X25.7
DAENTATIIN Y21.3 >
'EB X25.5 x X %
Jog Y21.1 x X 3
-‘[II%-I- X22.1 =3
5. OVERRDE Y20.6
.:ﬂ]%— X22.4
B, OVEARIE Y20.3
O@ X22.2 x x x
FAST
Y20.5 x x x
OVERRIDE
X22.5 x x x
o Y20.2 x x x
v FAST 379
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key GSK980MDa | GSK980MDa-V | GSK980MDc GSK980MDc-V
OVERRIDE

Whoet- X22.3

F. OVERRIDE Y20.4

. x X23.4

M 100%:

F. OVERAIDE x Y222
- X22.6
Whoe—
7 ONEARIDE Y20.1

READY x x Y24 .1
'Es_h' , x x x X26.0
T. CHANGER x x X Y26.0
& e X X X X26.1
Ui

T, NAG, x X x Y26.1
] :[Fh_-;: X X X X262
CARRRESE x X x Y26.2
b x x x X26.3
T. INFEED X X x Y26.3
e x x x X26.4
T o

T. RETRACTICN x x X Y26.4

Gear/Tool No.
(see charts x Y25
below)
Address (Y25} Address (Y25} Tool

bTTEB[ b5 ha| Jer ESTEZ LI [B0| No.

>
Ee)
°
@D
-
o3
3

bl e e e} e o | o] |
e I It e i i} i
o] [ I e |t [t i) i
| O O O D
Co =) Oy O s Cof 3]
| D D D D DD D
Lo e I It e Y e} o}
| D S O D
CO =) Oy ) e Caof 03]

e R I e |t [t} i

Note 1:*x”means no key or lamp like this exists.
2:GSK980MDa/MDa-V: Y-axis MPG select address is X21.0;
GSK980MDc/MDc-V: Y-axis MPG select address is X20.4.
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Appendix 10 Analog Spindle Function

The spindle is classified into mechanical spindle and analog spindle, according to the way how CNC
control the spindle. To mechanical spindle, CNC controls its speed by inputting the switch values which are
changed from S codes, into the spindle; to analog spindle, CNC changes S codes into analog values which
are inputted to the spindle to control the speed.CNC informs the PLC of the current spindle control mode by
issuing SIMSPL signal.

Spindle Mode Signal SIMSPL (F200.4)
eSignal Type: NC—PLC

eSignal Function: By setting SIMSPL to 0 or 1 to decide the spindle control mode, NC then transfers
SIMSPL to PLC, messaging PLC the current spindle control mode.

eSignal Activity: SIMSPL 1 indicates that what control mode the CNC sets is analog spindle; S codes
issue in the form of analog values;
SIMSPL 1 said that what control mode the CNC sets is mechanical spindle; S codes
issue in the form of switch values.

eSignal Address
F200 SIMSPL

10.1 Analog Spindle

S instructions, inputted by workpiece program, are used to set the speed CNC controls the analog
spindle.

S instructions is given by spindle speed, actually it is the spindle motor that is controlled., for what
reason that CNC needs to know the gears that connect the spindle and spindle motor via certain ways.

The tapping way does not take spindle shift into consideration.

Deal with gear shift:

S instructions set the spindle speed, but the actual controlled subject turns out to be the motor. In this
way there should be one-to-one corresponding relationship between the spindle motor speeds and gears.
Whichever gear the machine decides to use, CNC will output the correspondingly spindle speed. Here
are two gear shifts to choose.

M Type (only for M series):

In responds to S instructions, CNC elects the gear based on the range of every gear that set by
the data parameters previously, and outputs GR40, GR30, GR20 orGR10 to PMC to inform PMC of
the chosen gear shift (gear-4 not included), according to gear select signals. What is more, CNC
outputs the corresponding chosen (output till the gear select signal outputted) gear speed.

When M Type shifts gears, the dual analog spindle is taken into consideration.

When gear shifts needed are less than 4, then, speed corresponding to the 10V of data
parameter of the non-used gear shift, is set to 0.

T Type (for M series and T series) When machine decides to use which gear, it sends (GR1, GR2) to
gear select signal to input gear shift number (there four gear shifts) CNC implements outputting the
corresponding spindle speed the gear shift inputted.
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S IS CNC GSK980MDc Milling CNC System

When T type changes a shift, you can set the dual analog spindle as well.

No matter M type mode or T type mode all decided by bit parameter GTT.
GTT: select spindle gear shift mode

0: T type

1: M type

10.1.1 Dual Analog Spindle Control
When choose the T type gear shift function, two analog spindles can be controlled. One S code can be
used to instruct any one of them. Which spindle to choose decided by PLC signal and both of them have

the gear shift function.

S code, as the speed instructions, is transferred to the set spindle opted by spindle select signal
(SWS1, SWS2) and each spindle spinning at the specified speed. If a spindle has not accepted the spindle
select signal, it will spin at the previous speed. It is allowed that each spindle spinning at different speed at
the same time and each has respective stop signal and enable signal.

Spindle Select Signal SWS1, SWS2 (G27.0, G27.1)
eSignal Type: PLC—NC

eSignal Function: In multi-spindle mode, it controls NC whether output S instructions to spindle or not.
SWS1 set to“1”, output speed instructions to the 1st spindle; SWS1 set to“1”, do not

output speed instructions to the 1st spindle
SWS2 set to“1”, output speed instructions to the 2nd spindle; SWS1 set to“1”, do not output speed

instructions to the 2nd spindle.

eSignal Address:

G27 SWS2 | SWS1

There are several types of spindle control, decided by parameter MSI, that is:

® Dual analog spindle control(A type)

No.1 spindle chosen by SWS1 signal, SIND signal is used to decide the spindle analog voltage
controlled by PLC or CNC. Signals R01l to R12I, which have no effect on 2nd spindle, play a role to set the
spindle analog voltage.

Frame multi-spindle control type A:

SINDIG33.7)
*//Ia SSTP1{G27.3)
SSTP(G29.6) — €— Hold1 | 1st spindle

S code —/—

STP2(G27.4

o
Heslel2 \\L 2nd spindle

i
=
I
Lf
I
"l

® Dual analog spindle control(B type)
Each spindle has a respective SIND signal.
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When spindle select signal and the 15! spindle or the 2" spindle SIND signal both set to “1”, SIND

signal decides which to control the spindle, PLC or CNC.
Frame multi-spindle control type B:

IND{G33.7)
SWWEL

SSTP1{G27.3)

_/ ’—SINDE(GES.?]

SWE2

5 code

*+— Hold2

Flow chart of dual analog spindle A type control (T type gear shift)

F~—

\"\.L Ist spindle

S5TP2(G27.4)

2nd spindle

NC Part

5 codes in workpiece program (50-59099)

PLC Part

h 4

5 code/SF signal output

| Spindle stop signal SSTP

|-l— From PLC

LS -q—l:-l Spindle select signal (SWS. SWS1) |-l— From PLC

L J

| Spindle override signal  sovo~s0v7 )

P_ From PLC

r

instructions —spindle motor signal

(rear shift treatment: [> anut Zear select

#4— From PLC

speed change)

A

| NC outputs the results of speed change: 512 bits codes
(R120-RO1O)

bits code

SIND=1, PLC appoints the input of S12 |o = From PLC

Spindle stop signal

l—  From PLC

it iy 0-- | Oy

HHEF WulT faiimeters Mo 3730 and No 2731 to ] .
adjust D-value and owtput spindle | Spindle allow signal output

|

—# Output to PLC

- Output to PLC

— Output to PLC

¥
| requency
converter

Spindle motor

Machmme Part
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Note: When multi-spindle A type function is chosen, the functions in the dotted line boxes are invalid
for the 2" spindle.

Flow chart of dual analog spindle B type control (T type gear shift)

MNC Part PLC Part

5 codes in workpiece program (S0--39999)

S code/SF signal output t—p Cutput to PLC

Y

A E— Spindle stop signal SSTP le—  FromPLC

¥
'\__‘ Spindle select . SWS2. SWSL) l¢e—  From PLC
| Spindle override signal - sovo-s0wT ) I!— From PLC
Grear shift treatment: (5 Input gear
instructions—spindle motor select signal +—: From PLC
speed change)
¥
MNC outputs the results of speed change: 512 bits codes O .
= — Cutput 1o PLC
(R120-R010) i

| SINLY decides the output siznal | ¢ From PLC

¥ ‘ PLC appoints the mput of 512 bits codes From PLC
/ (RI2I-ROLT)

44—  From PLC

r

F Spindle stop signal

>
Ee)
°
@D
-
o3
3

Use daty parameters No. 3730 and No. 2731 to ) )
adjust D-value and cutput spindle | Spindle allow signal output — OCutput to PLC

instructionst 010y} |

Y
Frequency
Converter

Spindle motor Machine Part
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10.1.2 Single Analog Spindle Control

The following block diagram shows the method of single analog spindle control:

SSTP (G29.6) ’—st (G33.7)

g

5 codes - 1% spindle

Single analog spindle control shows as following flow chart :( T type gear shift type gear shift)

PLC Part

NC Part

e e e ! Urear stage select signal ~ ~ 7 )
raeram I%S.fq.;g] > output(GR10,GR20,GR30,GR40) L—u OQutputio PLC

pros " L AF34.0-00M tvepe_gear shift ' Switching machinery gear

ol 5 code(F22-F25)/SF(F7.2)

signal output

/ spindle stop signal SSTP(G29.6) |‘— From PLC

—  Output to PLC

L
| Spindle override signal { SOV0~S0VT X (G30) |'4— From PLC
Ge -lrt'tt satment: (S r————-=—-=" " -
) war s :” r'“{_ ments | Inpur gear select sipnal(GR1 . ! F PLC
instructions—spindle motor GRINGZEN-2)T type gear shift) r_ rom
speed change) oo .

¥

M outputs the results of speed change: 512 hits codes Output to PLC
( R120--FOLODY (F36.0-F37.3)

| SINING3E3.T) decides the output signal | From PLC

f PLC appoinied the inpulling of' 5 12

v e : : ;
bit code (R121~RO11)(G32.0~G33.3) [+ FromPLC

SIMD=1

[se data parameters No 3730 and No 2731 1o T T .
adjust D-value and output spindle b‘p_".l_dlf: : l_l'm? signal — Output to PLC
_instructions(0-10v) (ENB) (F14joutpul

b4

Machine Part

frequency corverter Fpindle motor

10.2 T Type gear shift

oS code/SF signal output:
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S IS CNC GSK980MDc Milling CNC System

The control function of analog spindle in CNC turns S instruction values into binary coding and then
outputs them to PLC(F22~F25),SF not outputted.

eGear shift method:

The maximum speed of the spindle corresponding to each gear-stage in the 1°! spindle is decided by
CNC data parameter. And the gear-stage select signal is 2-bit coding signal (GR1, GR2). The maximum
speed of the spindle corresponding to each gear-stage in the 2" spindle is decided by CNC data
parameter too, but gear-stage decided by GR21, GR22. The relationship between signal and gear-stage

is as follows:
GR2(G28.2) | GR1(G28.1) | gear-stage | Maximum spindle speed
parameter NO.

0 0 1 data parameterNO.3741

S1
1 spindle 0 1 2 data parameterNO.3742

S1
1 0 3 data parameterNO.3743

S1
1 1 4 data parameterNO.3744

S1

GR22(G29.1) | GR21(G29.
0)

0 0 1 data parameterNO.3741

S2
ond spindle 0 1 2 data parameterNO.3742

S2
1 0 3 data parameterNO.3743

S2
1 1 4 data parameterNO.3744

S2

For the same S instruction but at different gear-stage, output analog voltages and S instructions have
linear relationship as follows:

U[r'm.il
10 ~4---mm--

>
Ee)
°
@D
-
o3
3

2 (E0-39998
NO3741 NO.3742 MO 3743 MO 3744 -
Assume data parameter S1:NO.3741=1000;NO.3742=2000;N0O.3743=4000;N0O.3744=5000. When
spindle speed S=800,
G28.1=0, G28.2=0, at gear-1:

386



Appendix

Ul= 800 x10 =8V
1000
G28.1=1, G28.2=0, at gear-2:
u2= 800 x10 =4V
2000
G28.1=0, G28.2=1, at gear-3:
U3= @xlo =2V
4000
G28.1=1, G28.2=1, at gear-4:
u4 =ﬂx10 =1.6V
5000

Output voltage value:

S instruchon value
= =10

Muoximum speed at current gear

oS 12-bit code(R120~R010,F36~F37) (R1202~R0102,F236~F237) output:

Through the gear shift treatment, NC computes the spindle speed for every gear stage, that is, S 12-bit
code signal R120~R010(0~4095),R1202~R0102(0~4095)outputs to spindle frequency converter and
PLC. The relationship between 10V voltage and S 12-bit code is as follow:

5 12-hit cudi(RIEONRDID}

40095 [T T

10V Uy

Identified output of S 12-bit code:

That whether S 12-bit code data(R12 0 ~R010)(R1202~R01 02), computed by NC or 12-bit code
input signal(spindle motor speed instruction signalR121~R011,R1212~R0112), appointed by PLC, is used
to identify the 1% /2" spindle speed instructions decided by SIND/SIND2signal(G33.7/G35.7). When
spindle speed outputted by PLC is chosen, then spindle speed instructions are set by 12-bit code input
signal.

evoltage offset:

After spindle speed instruction S 12-bit code (0~4095) gotten, data parameterNO.3730 (voltage
compensate value when analog voltage output is 10V) and data parameterNO.3730 (voltage compensate
value when analog voltage output is 0V) can be used to finally compensate and clamp adjustment to
spindle speed instructions. The formula is as follows; take the 1st spindle for example:

Spindle speed output = 9999 + NO.021 - NO.036 x S12 - bit code + NO.036 x 4095
9999 9999

e Stop outputting conditions:

When S0 instruction is used, instructions output to spindle are all reset to 0. At this situation, none of
MO05, emergency or CNC reset can make spindle speed output instruction of NC reset to 0.
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eanalog spindle interface:

387



S IS CNC GSK980MDc Milling CNC System

CNC outputs adjusted spindle speed output value, in the form of analog voltage, via analog spindle
interface circuit, to spindle frequency converter.

10.3 M Type Gear Shift

This gear shift pattern is valid only in single analog spindle.
To choose M type gear shift, according to data parameter set value and S instruction value, CNC

makes a decision and outputs to PLC that which gear
stage(GR40,GR30,GR20,GR10<F034.3,F034.2,F034.1,F034.0>) is needed for the appointed spindle
speed.

After S code outputted , only when CNC issues gear shift instructions to PLC, do CNC output SF
signal.

When there is auto running of any of input instructions S0~S9999, CNC outputs spindle motor
rotation instructions, which are corresponding to speed range of the 4 gears pre-set via data parameter, to
spindle motor. At meantime it outputs current gear select signals as well as SF.

The meaning of gear select signal is as follows.

GR10(F34.3) GR10(F34.2) GR20(F34.1) GR10(F34.0) Selective gear-stage
0 0 0 1 gear-1
0 0 1 0 gear-2
0 1 0 0 gear-3
1 0 0 0 gear-4

To spindle motor analog spindle output speed instructions like this: as to analog voltage 0~10V,
output to analog voltage signal SVC.
M type gear shift has two types to choose, set by bit parameter SGB.
SGB: gear shift types:
0: M type gear shift Type A,
1: M type gear shift Type B
The following are examples of the two gear shift.
M type gear shift Type A:

Spindle motor speed instruction
{analog voliage instruction)
2 i
WISAV) |- ——— —— AT AT T s E e let=2e bt
e T GRx .~ | e

2 2 e e
-8 Wm e S N | e ] - —
S
2 | | |
x I § I

|- e |

T D |

Ymin - I I

I I I

| | | D

A B ¢ Spindle speed instruction

b Vminf 4095 B VmmxfA095 € rmw f1095 D¢ Vimem o 4095 (S code input)

Ayt 4055
As to the data in the image above, descriptions as follows:

Constant VMax:spindle motor Maximum restraint speed (S12-bit code value), that is data parameter
NO.3736
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Constant Vmin:spindle motor minimum restraint speed (S12-bit code value), that is data parameter
NO.3735

Spindle speed A: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3741

Spindle speed B: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3742

Spindle speed C: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3743

Spindle speed D: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3744
M type gear shift Type B:

This gear shift mode allows setting the switching speed of the gears respectively in data
parameters.

Spindle motor speed instruction
(analog voltage instruction)

409501 0v) T

Tmaz

Tmaz?  — — — & < T e ] —_—— =
Tmazz | . < - = ) _ - _
Tmazl b-——po——4 -—imo |- - -+ - - - - - — ——— — — — _——

Tmin

Spindle speed instruction
b ¥ Wmnf 095 € Va3 4096 I, Ve 4095 {5 code input)
43 w1 4035 B3 a2 f4095

Some parameters related to the figure above are as follows:
Constant VMax:spindle motor Maximum restraint speed (S12-bit code value), that is, data
parameter NO. 3736
Constant Vmin:spindle motor minimum restraint speed (S12-bit code value), that is, data
parameter NO. 3735
VMax.1: from gear-1 switch to the gear-2, the current spindle motor speed (S 12-bit code value),
that is, data parameter NO.3751
VMax.2: from gear-2 switch to the gear-3, the current spindle motor speed (S 12-bit code value),
that is, data parameter NO.3752
VMax.3: from gear-3 switch to the gear-4, the current spindle motor speed (S 12-bit code value),
that is, data parameter NO.3753
Spindle speed A: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3741
Spindle speed A: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3742
Spindle speed A: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3743
Spindle speed A: Maximum speed when instruction voltage is10V, that is, data parameter
NO.3744
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® When executing S code, sequence chart related as follows:

Do not switch the gear select signal:
Eead the block of the 5 code

|—l\ Turn to next block of the program
N/
T

Spindle speed instruction output H

iy

iy
In this case, do not output SF signal, and when new value spindle speed instruction outputted, it will

automatically transfer to implement the next block.
Do switch the gear select signal:

Read the block of the S code X
Tum 1o next block ol the program

\ |
. f
Ciear select signal |
(GR10~—GR40) o
SF -
/’(
- THF
FIN .
T TFIN
| - i !
Spindle speed instruction output |VH
ov !
L1

To switch gear select signal, firstly CNC outputs gear select signal, then after a time (TMF) set by data
parameter No.3010, outputs SF signal. Repeatedly after another same TMF, CNC outputs new spindle
speed instruction. PLC changes the gear at the moment receiving the SF signal, after finished, then
sending accomplishment signal FIN. SF changes with FIN just the way S code output.

The rest signals are same with related signals in single analog spindle.

10.4 PLC Control of Spindle Output

In the spindle speed control by PLC, the following actions are performed:
1: set SIND to1, makes control mode change from NC to PLC.
2:set the spindle motor speed data computed by PLC into PLC spindle control signalR011~R12I.
When under the control of PLC, spindle motor speed has nothing to do with CNC any signal related to
spindle speed instruction signal (such as spindle override signal) or parameter setting (spindle Maximum
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speed).
Spindle motor speed instruction select signal SIND (G33.7)
2"% spindle speed instruction select signal SIND2 (G35.7)
eSignal Type: PLC—NC
eSignal Function: Used to select the speed of the spindle motor; the motor controlled by CNC or by the

PLC.

SIND=1: spindle motor controlled by speed instruction(R011~R12l) issued by PLC.
SIND=0: spindle motor controlled by speed instruction issued by CNC. Output the speed
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S instruction has appointed.

@® Signal Address:
G33 SIND
G35 SIND2
S 12-bit code input signal RO1I~R121(G32.0~G33.3)
2" spindle S 12-bit code input signal RO112~R12I2(G34.0~G35.3)

eSignal Type: PLC—NC

eSignal Function: PLC issues speed instruction value that inputs spindle motor. Spindle motor speed

is appointed in the form of binary code value from 0 to 4095.

eSignal Address:

G32 RO8I RO7I RO6I RO5I R04I RO3I RO2I RO1I
G33 R12I R111 R10I RO9I
G34 R0O8I2 | RO712 | RO6I2 | R05I2 | R04l12 | RO312 | R0212 | RO1I2
G35 R1212 | R1112 | R1012 | RO09I2

10.5 Spindle Orientation Function

Spindle orientation signal (SOR) G29.5
When this signal is '1', spindle stops; while is '0', spindle is spinning in a certain speed set by data
parameter (No.3732). No matter how is the gear state, spindle will rotate at a certain speed, so in the
mechanical spindle positioning, it can be used to rotate into the brake and pin and so on.
In M series, spindle motor can be made rotating in a certain speed by setting data parameter NO.3732,
in which situation because the rotating speed is constant in the gear switch devices, it can be used to
gear shift. When spindle stop signal SSTP is 1, spindle orientation signal SOR is invalid.

When bit parameter GST is 0, SOR signal is used for spindle orientation, of which speed is decided by
data parameter3732, while gear stage select signal does not change. For instance, if at the, SOR signal
turns to 1, while the speed data parameter 3732 set is not in the range of the low speed gear, due to
gear-stage signal is not alter, CNC will compute the corresponding speed still according to high speed gear
curve.When bit parameter GST is 1 SOR signal is used for control the motor speed. The output instruction
has no connection with gear-stage, set suitable spindle motor speed to control gear shift.

Input instructions C Mig t | 5]
1

miscellaneous [unction treatmen

i Stop commands 1... - Locution detect Y
Spindle stop signal x\‘. 1_

N ; / >
Spindle orientation sigihal t II g
4 g
1 N Blas-Toins Y Max:TOms ) S Q
I — L >3
I.II 'I lI|
|'|| I 3
Crutput 0 to spindle instructions =— T - - - - - —

Actuating signal _(.L _| 1'II'-I | S
I ) ] -.I | i’

spindle speed

fainl — -

i, (Cenam spoead st by dats parametar 37320
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10.6 Explanations of some signals

Spindle stop signal*SSTP (G29.6),
Spindles stop signal*SSTP1 (G27.3),*SSTP2 (G27.4)
eSignal Type: PLC—NC
eSignal Function: Break off the output of spindle speed instruction. The signal sets S instructions in
NC to 0, showing as the sequence chart below:
eNote: When spindle stop signal*SSTP is 0, output voltage turns to 0. When spindle stop signal*SSTP
is 1, analog voltage outputs instruction value. And if this signal is not used, keep setting
this signal to1, to make CN perform spindle speed control.
@® Signal Address:
G27 *SSTP2| *SSTP1
G29 *SSTP

5

Input instroctions o3 M0S 1104 500

Y Y —

mis{jcllﬁnmus ﬁ'lncnu'n treatment ‘_H ‘_\ ‘_\

\ \ A

Spindle stop

el

signal e

Analog voltage

[1] L”

Enabling signal EMEB “g”

Spindle speed override signalSOV10~S0V13,S0V24~S0V27(G30)

eSignal Type: PLC—NC

eSignal Function: PLC assigns value to G30, and G30 transfers the value to NC. NC according to the value
of the G30 determines the different spindle speed override. SOV10~SOV13 are used for the 1% spindle,
while SOV24~S0V27 are used for the 2" spindle.SOV10 ~ SOV13 coding and override values have a
relationship as follows:

SOV13~S0V10(G30.3~G30.0) spindle override
0111 50%
0110 60%
0010 70%
0011 80%
0001 90%
0000 100%
0100 110%
0101 120%

eNote: Spindle override function is not available in the tapping cycle and thread cutting.
eSignal Address:
G30 SOV27| SOV26 | SOV25| SOV24 | SOV13| SOV12| SOV11 | SOVi10
Spindle enabling signal ENB (F001.4)
The 2" spindle enabling signal ENB2 (F38.2)
eSignal Type: NC—PLC
eSignal Function: Indicate that whether spindle instruction exits.
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eNote: instruction setting non-zero speed output to spindle, NC turns F1.4 to 1; when speed instruction
is 0, then the ENB signal is set 0. In analog spindle, spindle motor will rotate in a low
speed in spite of NC outputs instruction 0 to the spindle (namely, analog voltage is 0V),
because the frequency converter has a drift voltage. Under this condition, ENB signal can
used to stop spindle motor.

@® Signal Address:

F38 ENB2

F1 ENB

Gear select signalGR1, GR2 (G28.1, G28.2)
The 2" spindle gear select signal (GR21, GR22, G29.0, and G29.1)
eSignal Type: PLC—CNC
eSignal Function: This signal informs CNC the current chosen gear-stage, for specific action to see
previously described

@® Signal Address:
G29 GR22 |GR21

G28 GR2 GR1
S12-bit code signal R010~R120 (F036.0~F037.3) R0102~R1202 (F236.0~F237.3)

eSignal Type: NC—PLC

eSignal Function: This signal changes spindle speed instruction value computed by NC spindle control
function into data 0~4095 and outputs the results to PLC. The relationship between 10V
voltage and S 12-bit code is as follows:

B12-bit code(ROLO~R1207
r

4095 [TTTTTTTTTTTTL !
|
i
|
i
i
i .
10% W
eSignal Address:
F36 R080O | RO70 | R0O60 | RO50 | R0O40 | R0O3O | R020 R0O10
F37 R120 | R110 | R100 | R090O
F236 R0802 | RO702 | R0602 | RO502 | R0402 | R0O302 | R0202 | R0102 _cj;
F237 R1202 | R1102 | R1002 | R0902 -‘E
=
X

Spindle speed arrival signal

Spindle speed arrival signal SAR (G29.4) is input signal, condition of the CNC starts cutting feed.
Usually when spindle comes to an appointed speed, it is used to start the cutting feed. At this moment,
sensor is used to detect spindle speed, which sent to NC by PLC.

When editor PLC program is handling spindle speed arrival, the spindle speed change instruction and
cutting feed instruction issued at the same time, the CNC will start cutting feed, according to the former
SAR signal before the spindle speed changes. To avoid this problem, after issuing S instruction and cutting
feed instruction, it is need that to take a delay monitoring of the SAR signal, delay time set by data
parameterNO.3740.

To use SAR signal, set the corresponding bit parameter first.

Spindle speed arrival signal SAR (G029.4):
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eSignal Type: PLC—NC

eSignal Function: when the PLC makes G29.4 set to 1, passes to NC, to notify the NC, the NC can
start cutting feed. When G29.4 is 0, cutting feed is not started.

eNote: Generally, this signal is used to notify the CNC that spindle has arrived to the appointed speed.

Thus, after spindle actual speed reaching to the designated value, this signal should be

set to 1. And then at this state, the CNC can detect SAR signal:

A: Have switched from fast move mode to cutting feed mode, the CNC reads the feed
program block, before starting to locate the first feed(move instruction) program
block and then after a time data parameter set, starts to detect SAR.

B: After S code instruction, the CNC begins to locate the first feed instruction program

block, after a waiting time same as A above.

C: when S code and feed movement are both in the same program block instructions, S
code have been outputted, over a time that set by data parameter NO.3740, the CNC
begins to detect SAR signal, then initiates feeding when SAR signal is 1.

eSignal Address:
G29 SAR

Spindle actual speed signal detect F40, F41, F202, F203:
eSignal Type: NC—PLC
eSignal Function: NC detects the current spindle speed.F40, F41 are used by the 1% spindle, andF202,
and F203 are used by the 2" spindle.

eSignal Address:

F40 AR7 ARG AR5 AR4 AR3 AR2 AR1 ARO
F41 AR15 | AR14 | AR13 | AR12 | AR11 | AR10 AR9 ARS8
F202 AR72 | AR62 | AR52 | AR42 | AR32 | AR22 | AR12 | ARO02
F203 AR152 | AR142 | AR132 | AR122 | AR112 | AR102 | AR92 | ARS82

Spindle orientation signal (SOR) G29.5
When this signal is '1', spindle stops; while is '0', spindle is spinning in a certain speed set by data
parameter (No.3732). No matter how is the gear state, spindle will rotate at a certain speed, so in the
mechanical spindle positioning, it can be used to rotate into the brake and pin and so on.
In M series, spindle motor can be made rotating in a certain speed by setting data parameter NO.3732,
in which situation because the rotating speed is constant in the gear switch devices, it can be used to

gear shift.
Input instructions C t w3
> miscellaneous function treatment
o ) ) Stop commands \-— Location detect
ko] Spindle stop signal
@D
>
% Spindle orientation signal \', (
i J'i Max:70ms \\ Max: 70ms N——o
l‘.\ '\‘
\ f \i 3
Output 0 1o spindle instructions  =— ; “J (R — \, —_—
Actuating signal  s—— } I/ e

Spindle speed

O(/min) =— -

. Certain speed set by data parameter 3732
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10.7 Encoder Tapping

Rigid tapping means that in the ordinary tapping canned cycle, CNC makes the tapping axis and
spindle move synchronously. In rigid tapping, CNC needs to detect spindle rotation direction signal to make
assure the feed direction and the course of working.

Implementation: spindle rotation —Z axis feed tapping —issue MO05 stop instruction to spindle
—spindle completely still —reverse instruction —Z axis retreats cutter to the start— spindle stops. Thus in
order to realize to rigid tapping, the corresponding ladder diagram must be worked out to notify CNC the
rotation direction of the outside spindle.

SRVB (G74.4), SFRB (G74.5):
eSignal Type: PLC—NC
eSignal Function: Rigid tapping, PLC sets G74.4 or G74.5, passes them to NC to notify NC the spindle
turning forward or reverse. In this way cutting feed can be started; when spindle turning
forward SRVB=1; when the spindle turning reversely, SFRB=1; and when the spindle
stops, SRVB, SFRB both are set to 0.
eNote: before rigid tapping, PLC must set SRVB or SFRB, to note CNC spindle current direction of
rotation.
eSignal Address:
G74 SFRB | SRVB

10.8 Signal Classification

Classified by spindle control:
Dual analog spindle control (including the 1% and 2™ spindle control)
Public signals for both the 1°' and the 2™ spindles

F200 SIMSPL
G27 SWS2 | SWsS1
G200 SPHD
F199 MSPHD
Signals for 1% spindle
G29 *SSTP SAR
G30 SOV13| SOV12| sOvi1l | sovio
G27 *SSTP1
G36 R0O80O R0O70 R0O60O R0O50 R040 R030 R020 R0O10O
F37 R120 R110 R100 R0O90O
F1 ENB
G28 GR2 GR1
G32 RO8I RO71 RO6I RO5I RO4I RO3lI RO2I RO1I
G33 SIND R12I R11I R10l RO9I
G74 SFRB | SRVB
F40 AR7 ARG ARbH AR4 AR3 AR2 AR1 ARO
F41 AR15 AR14 AR13 AR12 | AR11 AR10 AR9 ARS8
Signals for 2™ spindle
G27 *SSTP2
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G30 SOV27 | SOV26 | SOV25| SOV24

F38 ENB2

G29 *SSTP GR22 | GR21
G34 R0O8I2 | RO712 | RO612 | RO512 | R0412 | R0O312 | RO212 | RO1I2
G35 SIND2 R1212 | R1MI12 | R1012 | RO09I2
F236 R0802 | RO702 | R0O602 | RO502 | R0402 | R0302 | R0202 | R0102
F237 R1202 | R1102 | R1002 | R0902
F202 AR72 | AR62 | AR52 | AR42 | AR32 | AR22 | AR12 | ARO2
F203 AR152 | AR142 | AR132 | AR122 | AR112 | AR102 | AR92 | ARS82

Single analog spindle control:

T type gear shift:
F200 SIMSPL
G200 SPHD
F199 MSPHD
G29 *SSTP SAR
G30 SOV13 | SOV12| SOvV11 | SOV10
G36 RO8O | RO7O0 | R0O60 | RO50 | RO40 | R0O3O | R020 | RO1O
F37 R120 | R110 | R100 | R090O
F1 ENB
G28 GR2 GR1
G32 RO8I RO71 RO6I RO5I R0O41 RO3I RO2I RO1I
G33 SIND R12I R111 R10I RO9I
G74 SFRB | SRVB
F40 AR7 AR6 AR5 AR4 AR3 AR2 AR1 ARO
F41 AR15 | AR14 | AR13 | AR12 | AR11 | AR10 AR9 ARS8

M type gear shift:

F200 SIMSPL
G200 SPHD

> F199 MSPHD

©

O

(9]

a G29 *SSTP SAR

x G30 SOV13| SOV12 | SOVil| SOV10
FG36 R0OSO | RO70 | RO6O | R0O50 | R040 | R030 | RO20 | RO10
F37 R120 | R110 | R100 | R090
F1 ENB
F34 GR40 | GR30 | GR20 | GR10
G32 RO8I RO7I RO6I RO51 | R4l RO3I RO2I RO1I
G33 SIND R12l R11I R10l R09I
G74 SFRB | SRVB
F40 AR7 ARG AR5 AR4 | AR3 AR2 AR1 ARO
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F41 AR15 | AR14 | AR13 | AR12 | AR11 | AR10 AR9 ARS8

10.9 Definition of Analog Spindle Signal Line

Cable name Signal line of the spindle Cable number | ***-00-785C
Cable usage CNC connected with a frequency | Applicable
converter products

Wiring diagram:

FFCL'|I.IC'I'I'L'}" comverter

CMC interface CMN15 Cold terminals
SVC-GND 12 \ : : SVC-GND
SVC 13 :I 1 SVC
Metal shielding shell _"u,_ e Pl
Cable name | Signal line of the spindle Cable number | ***-00-785D
CNC spindle speed control, with DAPOQ3, or | Applicable
Cable usage
DAY series servo spindles connected products
Wiring diagram:
CNC DAPO03,DAY series
spindle servo drive
93_) g 22 | SRV(Y5.2) 9 CCw g g
o 3| 23 | SFR(Y5.3) |25 CW 2 3
g < o 9
= | 19 EN5 24 SON 8
2 G 5 O
ol 3 ov 35 COM- Ra >
2 = 5
ol M +24V 38 COM+ = %
| 4 ALM5 7 ALM ’% =3
2| 6 X5.1 5| SAR 2
|13 SvC 14 VCMD+ W
3| 12 | SVC-GND |15| VCMD- 3
Metal shell is connected to shielding
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Cable name Signal line of the spindle Cable number ***-00-785G
CNC spindle speed control, with GS .
. . . Applicable
Cable usage | series economic servo spindle
products
connected
Wiring diagram:
CNC GS series economic
spindle servo
3 O | 22 | SRV(Y5.2) 20 CCwW 30
o O o O
® 3 | 23 | SFR(Y5.3) 5 cw o 3
w O w O
g o | 19 EN5 23 SON 8 &
> 5 24| com- |a &
=5 3/9 ov ~ 0o
Q 25 ALM- Z
FARL +24V 39 COM+ =
| 4 ALM5 9 | ALM+ T
) z
z| 6 X5.1 41 PSR
Y13 svVC 44 | VCMD+ ®
-} >
® | 12 SVC-GND 14 VCMD- o
Metal shell is connected to shielding
Cable name Signal line of the spindle Cable number ***.00-785F
CNC spindle speed control, with GS Applicable
Cable usage , ) .
series universal servo spindle connected products
Wiring diagram:
CNC GS series universal
spindle servo
3 0 22 | SRV(Y5.2) 1 CCwW 2 g
Q «Q
® 3 | 23 | SFR(Y5.3) 10 Ccw ~ 3
8 8| 19 EN5 13 | SON 2
> 38 | COM- 0
> 3/9 ov 22 ALM- =
% (@) g
2 > 40 PSR- %
o Q 11 +24V 39 COM+ z
x o | 4 ALM5 23 | ALM+ =
T Q
Z| 6 X5.1 15 PSR+ C.jl
Y13 svC 24 | VCMD+ o]
[72]
® [ 12 SVC-GND 25 VCMD- &
Metal shell is connected to shielding
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Appendix 11 Explanations for Standard Ladder Function

11.1 Address Definition

Appendix

CN61 adzl;gss Symbo Description Note
1 X0.0 TDEC detect Cutter back to 0 in BT40 potturret
position
2 X0.1 SP External feed hold signal
3 X0.2 TPCH Cylinder pressure test BT40 pot /turret
4 X0.3 DECX Signal of X-axis deceleration fixed address
5 X0.4 TCOT Tool post counting BT40 pot/turret
6 X0.5 ESP External emergency stop signal fixed address
Toolcase horizontally in position
7 X0.6 THCH detection/toolpot back in position BT40 pot/turret
detection
Toolcase vertically in position
8 X0.7 TVCH detection/toolpot forward in BT40pot/turret
position detection
Stop detection of ATC arm of pot
9 X1.0 | THSP/STCK tool magazine/spindle tool BT40potiturret
detection signal in turret tool
magazine
Catching tool detection of the BT40pot/turret
10 X1.1 THGT/ THCK ATC arm of pot tool
magazine/the current place dry
detection in turret tool magazine
11 X1 THZP Disc-too.ls.tool cha.nger arm BT40 pot
origin detection
12 X1.3 DECZ Signal of Z-axis deceleration fixed address
13 X1.4 ST External cycle start signal
14 X1.5 JOGT External spindle - BT40potiturret
releasing/clamping tool input
15 X1.6 SAGT Safe door signal
16 X1.7 TRCH Spindle releasing tool detection BT40 pot/turret
29 X2.0 TGCH Spindle clamping tool detection BT40 pot/turret
30 %21 THOV motor of tht.a ATC arm in pot BT40 pot
magazine overload
31 X2.2 TTOV Tool changer motor overloaded BT40pot/turret
32 X2.3 DECY Signal of Y -axis deceleration fixed address
33 X2.4 DECA4 Signal of the 4™ axis fixed address
deceleration
34 X2.5 DEC5 Signal of the 5™ axis fixed address
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deceleration

External toolpot back to zero

35 X2.6 TZIN _ _ BT40 pot/turret
input signal
36 X2.7 LTXN X positive limit(LT-)
37 X3.0 LTXP X positive limit(LT+)
38 X3.1 LTYN Y positive limit(LT-)
39 X3.2 LTYP Y positive limit(LT+)
40 X3.3 TBK| External toolcase horizontal BT40pot/turret
ftoolpot back input
41 X3.4 TGOl External toolcase v.erticaI/ BT40pot/turret
toolpot forward input
42 X3.5 SKIP Skip signal fixed address
43 X3.6 LTZN Z positive limit(LT-)
44 X3.7 LTZP Z positive limit(LT+)
1720 Su§pens
ion
21~24 ov
25~28 | Suspens
ion
PLC Description
CN62 Symbol Note
address
1 Y0.0 COOL Cooling signal
2 Y0.1 LUBR Lubricating signal
3 Y0.2
4 Y0.3 SRV Spindle CCW rotation
S Y0.4 SFR Spindle CW rotation
6 Y0.5 SSTP Spindle stop signal
7 Y0.6
8 Y0.7 SPZD Spindle brake signal
9 Y1.0 GEART Spindle mechanical gear 1
10 Y1.1 GEAR2 Spindle mechanical gear 2
11 Y1.2 GEAR3 Spindle mechanical gear 3
12 Y1.3 GEAR4 Spindle mechanical gear 4
13 Y1.4 THOR Toolcase vertical/ toolpot BT40pot/turret
forward output
14 Y1.5 TVER toolcase horizontal / toolpot BT40pot/turret
back output
15 Y1.6 TCW Toolpot motor CW BT40pot/turret
16 Y1.7 TCCwW Toolpot motor CCW BT40 pot/turret
29 Y2.0 TROT spindle releasing/clamping BT40 potiturret

tool output
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30 Y2.1 THOT Disk-tools tool changer arm BT40 pot
output motor
31 Y2.2 CLPY Tri-colour indicator-yellow
32 Y2.3 CLPG Tri-colour indicator -green
33 Y2.4 CLPR Tri-colour indicator -red
34 Y2.5 TPOU Total air val\./e in turret tool Turret-tools
magazine output
35 Y2.6
36 Y2.7 ALTO Turning output signal
37 Y3.0 STAO Spindle directed output signal
38 Y3.1
39 Y3.2
40 3.3 SFR2 The 2% spindle CW output | "¢ 2" spindle
control
41 V3.4 SRV2 The 2" spindle CCW output The 2" spindle
control
42 Y35 SPZD2 The 2™ spindle braking The 2™ spindle
control
43 Y3.6
44 Y3.7
17~19 ov
20~25 24V
26~28 ov
CN31 PLC Symob Description Note
Address
5 X6.0 EHDX External hand wheel X selected
6 X6.1 EHDY External hand wheel Y selected
8 X6.2 EHDZ External hand wheel Z selected
9 X6.3 EMPO External X1 override
22 X6.4 EMP1 External X10 override
23 X6.5 EMP2 External X100 override
1 HA+
2 HA-
3 HB+
4 HB-
7 Suspend
10~13 ov
14~16 5V
17~18 24V
19~21 Suspend
24~26 Suspend
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CN15 PLC Symob Description Note
Address
5 X5.0 VPO Spindle speed/pos.ition
statement output signal
X5.1 SAR Spindle speed arrival signal
8 X5.2 COIN Spindlfa orientati.on
accomplishment signal
4 X5.3 SPAL Spindle alarm input signal fixed address
20 Y5.0 VP Spindle speed/position switch
signal
21 Y5.1 TAP Rigid tapping signal
22 Y5.2 SRV Spindle CCW
23 Y5.3 SFR Spindle CW
1 CP5+
2 DIR+
3 ov
4 ALM5
7 RDY5
9 GND
10 PC5
11 24V
12 ov
13 SVC
14 CP5-
15 DIR5-
16 ov
17 +24V
18 SET5 s
19 EN5
24 SVC2
25 ov
>
S For detail information about panel keys and panel indicate light address, please see to Chapter 5
g Diagnosis_of Volume 3.
3
11.2 Function Configuration
11.2.1 Spindle Rotation Control
® Related signals
Type of | Symbol Significance Pin-out PLC CNC
signal No State | Diagnosis
Input Machine panel spindle rotates CCW X21.7
signal Machine panel spindle rotates CW X21.3
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Machine panel spindle stop key X21.5
SPAL Spindle alarm signal CN15.4 X5.3
CN62.4 Y0.3
SRV Spindle rotates CCW signal
CN15.22 Y5.2
CN62.5 Y0.4
SFR Spindle rotates CW signal
CN15.23 Y5.3
SSTP Spindle stop signal CN62.6 Y0.5
Output | sPzD Spindle brake signal CN62.8 | YO0.7
signal | gpvo The 2™ spindle CCW output Y3.4
SFR2 The 2™ spindle CW output Y3.3
Indicator for spindle rotates CCW Y23.1
Indicator for spindle rotates CW Y19.1
Indicator for spindle stop Y18.0
M0O3 | Command signal for spindle rotates
CCw
MO04 | Command signal for spindle rotates
Command Ccw
output MO05 Command signal for spindle stop
M73 The 2" spindle CW instruction
signal
M74 The 2™ spindle CCW instruction
signal
® Control parameter
K0010 RSJG

RSJG =1: Spindle, coolant and lubrication are not closed by the CNC during reset.

=0: Spindle, coolant and lubrication are closed by the CNC during reset.

DT0021 M command execution time
DT0022 Delay time from spindle stop to brake output
DT0023 Spindle brake output time
>
® Action sequence 3
D
Operation sequence of spindle is as follows: a3
=
Spindle stop |
Spindle CCW/CW |
Spindle stop |
. *TTozz L1023
Spindle brake —i

Note: DT022 is the time from spindle stop signal issuing to spindle brake signal issuing. DT023 is spindle brake
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holding time.

® Control logic

SSTP output is valid after the CNC power on. M03 or M04 is executed when SSTP output is valid.
When SFR or SRV output is valid and held on, SSTP output is stopped at the same time. M05 is executed
when SFR or SRV is valid. When SFR or SRV is stopped, SSTP output is valid and held. Spindle brake
SPZD signal output delay time is set by PLC data DT022 (the delay time between spindle stop commands
output to spindle brake SPZD signal output). The holding time of brake signal is set by PLC data DT023
(spindle brake output time).

If the current spindle is in the state of CCW/CW rotation, PLC alarm A0.3 (M03, M04 specify the error)
occurs when M04 or M03 is executed.
Note 1: When the CNC external stop or spindle alarm, the spindle rotation signal is stopped and SSTP signal is

output at the same time.

Note 2: In CNC reset, RSJG of K0010 of the PLC set whether cancel SFR, SRV output.

When RSJG =0, CNC reset to stop SFR, SRV output.

When RSJG =1, CNC reset SFR, SRV output state is unchanged.

Note 3: 436 alarm occurs (spindle alarm) after the APAL signal is detected by the CNC, and F35.0 is 1.

Note 4: In spindle analog quantity control, spindle enable signal is valid when output voltage is greater than 0.

11.2.2 The 2" spindle rotation control

® Related signals

Signal Signal Significance Pin-out PLC CNC
type symbol No. State Diagnosis
Spindle CW key of the 2™ spindle X21.7
machine panel
Input Spindle CCW key of the 2" spindle X21.3
signal machine panel
The 2™ spindle machine panel stop X21.5
key
Output SRV2 CCW signal of the 2" spindle ~ |[CN62.41 Y3.4
signal SFR2 signal of the 2™ spindle CN62.40| Y33
SPZD Breaking signal of the 2" spindle |CN62.42 Y3.5
M73 CW instruction signal of the 2"
spindle
Instruction M74 CW instruction signal of the 2
input spindle
M75 Stop instruction signal of the 2
spindle

Note: for the 1% spindle relative signals, please see to spindle rotation control description.
® Parameter control
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DT0021 Duration of the implement of M code
DT0022 The delay time for the spindle from stop to brake output
DT0023 Spindle braking output time
K0013 EMS
EMS =0: Multi-spindle function is invalid

=1: Multi-spindle function is valid
® Description for multi-spindles function
S code appoints the speed of the spindle, and if the corresponding signal for a spindle does not pass
through, then, the spindle will continue rotating at the former speed. In this way, the CNC can realize
multi-spindles spinning at different speed at the same time.

® Description for multi-spindles
» multi-spindles function is valid only in the analog voltage control mode
MO03/M04 Soooo shift to the 1% spindle and spindle spinning CW and CCW
M73/M74 Soooo shift to the 2™ spindle and spindle spinning CW and CCW
MO5/M75  stop the 1% spindle / the 2" spinning CW and CCW
In operation panel, the CCW key light, spindle stop key light, and CW key light only reflect the 1°
spindle rotational states, not the 2" spindle

vV V V V

® Sequence chart

The 2" spindle

The 17 spindle The 17 spindle

Spin dle shift ! .
MO3/M04 I I_l
MoS ]
The 1st spindle rotation j I—li
M73/M74 I—l
M75 —
The Znd spindle rotation III i—

® Control logic
When CNC is power on, the current used spindle is the 1% spindle. By M03, M04, CNC controls the 1%
spindle CW and CCW; By M73, M74, CNC shifts to control outputting of the 2" spindle CW and CCW. The

shift completed, the control logic to current spindle is the same as the spinning spindle.

>
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For example, currently, the 2nd spindle is spinning CW or CCW, and then if M74 or M73 is executed,
there will be PLC alarm A0.7:M73, M74specified error.

Note 1: input S value must be the speed allowed for the certain spindle

Note 2: When change the spindle, if the spindle to be changed is spinning, then you should
input M instruction to make the new changed spindle retaining the same direction as before, or
stop the spindle that will be changed, else here will be PLC alarm: Appoint wrong spindle
rotation.

Note 3: when CNC emergence or spindle alarm appearing, CNC shuts multi-spindle
rotation output signal, at the same time outputs stop signal.
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11.2.3 Spindle auto gear shift

® Related signals
Signal Signal Significance Pin-out PLC CNC
type symbol No. Status |diagnose
ASP1 Gear-1 spindle in position signal CN61.7 X0.6
input ASP2 Gear-2 spindle in position signal CN61.8 X0.7
signal ASP3 Gear-3 spindle in position signal CN61.9 X1.0
ASP4 Gear-4 spindle in position signal | CN61.10 X1.1
Spindle mechanical gear-stage CN62.9 Y1.0

GEAR1 _
signal1
GEAR2 Spindle mechanlcal gear-stage CN62.10 Y1.1
output signal 2
signal GEAR3 Spindle mechanical gear-stage CN62.11 Y1.2
signal 3
GEAR4 Spindle mechanical gear-stage CN62.12 Y1.3
signal 4

M41 Gear 10of the spindle auto gear shift
Instruction M42 Gear 2 of the spindle auto gear shift

input M43 Gear 3 of the spindle auto gear shift
M44 Gear 4 of the spindle auto gear shift

® Function description

Spindle auto gear shift function is used to control auto shifting mechanical gear-stage. operating
S code, CNC computes analog voltage which output to spindle servo or frequency converter,
according to the current M instruction controlling the corresponding parameters(M41 ~ M44
respectively control data parameterNO101~NO104) to control the actual speed of spindle is the
same as S code appointing.

® Parameter control
K parameter:

K13 SPCD SPSE
SPCD =1: spindle auto gear shift function is valid
> . . Co .
3 =0: spindle auto gear shift function is invalid
g SPSE =1: spindle auto gear shift output gear-stage signal maintains
o . . . .
>3 =0: spindle auto gear shift output gear-stage signal does not maintain
Data parameter:
101 GRMAX.1( Max. speed for the 1st spindle gear-1)
102 GRMAX.2(Max. speed for the 1st spindle gear-2)
103 GRMAX.3(Max. speed for the 1st spindle gear-3)
104 GRMAX.4(Max. speed for the 1st spindle gear-4)

PLC parameter:

DT32 speed setting for spindle auto gear shift (0~4095)
DT33 Shutting time for spindle to auto close the old gear-stage
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DT34 Delay time after spindle auto gear shift in position
DT35 Check time of the auto gear shift

DT33: The initialization for 5 seconds, users can set the parameter to adjust it. but don’t set too short time
to cause the spindle damage due to little time for spindle switching in to lower gear stage; too long times
means Timeliness is relatively low and processing efficiency affected.

DT34: The initialization for 5 seconds, users can set the parameter to adjust it, but don’t set too short time
that spindle cannot reach the appointed speed during the M instruction implement; too long to affect
the processing efficiency.

® Action sequence
The action sequence is as below according to control logic:

oltage

BENE
s

Yoltage of new gear stage

Spindle voltage

o . "
v Delay timel

Ex-gear stage - -

»

Mew gear stage

' YL I ¥
Delay time2

Arrival & >

® Control logic

» When K13.7 parameter set to 1, spindle auto gear shift function is valid;

» To implement any of M41,M42,M43,M44, judge input gear-stage is consistent with the current one
or not, else gear stage should shift;

»  Gear shift starts, CNC outputs analog voltage set by parameterDT30 to spindle servo or frequency
converter;

> After a time set by parameterDT31(gear shift time1))5, shut gear-stage output signal and output
new gear shift signal;

» Check gear shift completed or not, if not, wait for complete signal;

» Inatime set by DT33, if gear shift is not completed then perform alarm A1.0;

If gear shift is completed, delaying for a time set by parameter DT32(gear shift time 2), then CNC
outputs analog voltage set by parameterNO101~NO104, according to the current gear-stage. That
gear shift process is completed.

Note 1. only the number of spindle revolutions is in the analog voltage control, is the
spindle auto gear shift function valid;

Note 2: if spindle function is invalid, perform M41~M44 alarm;

Note 3: It needs checking in position signal that spindle gear shift function takes actions.

After having checked in position signal, the gear shift function can complete.

>
i)
°
@D
S
o
3

11.2.4 Spindle Switching Volume Control

® Related signal
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Signal Symbol Significance Pin-out | PLC CNC
Type No. State [Diagnosis
GEAR1 Spindle mechanical gear signal 1 CN62.9 | Y1.0
Output | GEAR 2 Spindle mechanical gear signal 2 CN62.10| Y1.1
signal GEAR 3 Spindle mechanical gear signal 3 CN62.11 | Y1.2
GEAR 4 Spindle mechanical gear signal 4 CN62.12| Y1.3
S01 Spindle gear signal 1 command signal
S02 Spindle gear signal 2 command signal
Command S03 Spindle gear signal 3 command signal
Input S04 Spindle gear signal 4 command signal
S00 Spindle gear signal cancel command
signal

® Control parameter

00| 1 ACS
Corresponding F200.4
F address

ACS =1: Analog voltage control of spindle speed

=0: Switching volume control of spindle speed

0| 1 2 ESCD
Corresponding F211.4
F address

ESCD =0: S code is active in emergency stop

=1: S code is inactive in emergency stop

DT0019 S code execution time

DT0024 Gear shifting delay time

>
Ee)
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® Control logic

GEAR1 ~ GEAR4 output are inactive at power on. When any code of S01, S02, S03, and S04 is

executed, the corresponding S signal output is active and held on, and the other 3 S signal outputs are

cancelled. GEAR1 ~ GEAR4 outputs are cancelled when executing SO0 command, and only one in

GEAR1 ~ GEARA4 is active.
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11.2.5 Cycle Start and Feed Hold

® Related signal

Signal Type Symbol Significance Pin-out | PLC CNC
No. State | Diagnosis
ST External cycle start signal CN61.13 | X1.4
SP External feed hold signal CN61.2 | X0.1
_ Cycle start key signal X23.0
Input signal
Feed hold key signal X22.7
OUT key cycle start signal of F197.1
MDI mode
_ Cycle start indicator of the panel Y20.0
Output signal
Feed hold indicator of the panel Y21.0
Command input MO0 Feed hold signal F9.7

® Control parameter

1 7| 2 MST | MSP
Corresponding F210.6| F210.5
F address

MST =1: External cycle start signal is inactive
=0: External cycle start signal is active
MSP =1: External feed hold signal is inactive
=0: External feed hold signal is active, the stop switch is needed, or “stop” is displayed by the

CNC.

11.2.6 Coolant Control

® Related signal

Signal Type |Symbol Significance Pin-out PLC CNC >
No. State |Diagnosis %
Input signal Coolant key signal X21.4 2
Output signal Coolant start indicator Y23.0 =
COooL Coolant output signal CN62.1 Y0.0
Command MO8 Coolant start command signal
input M09 Coolant stop command signal
® Control parameter
K0010 RSJG

RSJG =1: In reset, spindle, coolant and lubrication output signal are not stopped by the CNC
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=0: In reset, spindle, coolant and lubrication output signal are stopped by the CNC

® Function description
COOL output is invalid after the CNC power on. COOL output is valid when M08 command is executed

and the coolant is on. COOL output is cancelled when M09 is executed and the coolant is off.

Notel: In CNC reset, RSJG of K10 of the PLC set whether close the coolant output.
Note 2: There is no corresponding output signal for M09. MO8 output is cancelled if the M09 is executed.

Note 3: Coolant output is closed when the M30 is executed.

11.2.7 Lubrication Control

® Related signals

Signal Symbol Significance Pin-out PLC CNC
Type No. State | Diaghosis
Input signal Lubrication key signal on the X21.6
machine panel
Output Lubrication start indicator Y20.7
signal LUBR Lubrication output signal CN62.2 Y0.1
Command M32 Lubrication start command signal
input M33 Lubrication stop command signal
® Control parameter
DT0016 Interval time of automatic lubricating
DT0017 0:Non-automatic lubricating ;>0:Automatic lubricating time
DT0018 In automatic lubrication, 0:Turning lubrication
>0: Regularly lubrication output time

® Function description
There are two types of lubrication function defined by the GSK980MDu standard ladder diagram:
non-automatic and automatic lubrication, which are set by PLC data.
DTO0017 =0:Non-automatic lubrication
>0: Automatic lubrication, DT0016 lubricating time DT0017 and lubricating interval time
DTO0016 can be set
DT0018 =0:Non-automatic lubrication, turning lubrication
>1:Non-automatic lubrication, regularly lubrication
1. Non-automatic lubrication function
When PLC data DT0018=0, it is turning lubrication output. Lubrication is output by pressing lubrication
key once and it is cancelled by pressing the key again. Lubrication output when M32 is executed. The
lubrication is cancelled when M33 is executed.
When PLC data DT0018>1, it is turning lubrication output. By pressing lubrication key, lubrication is
output, and it is cancelled after a setting time by the PLC data DT0018. By executing M32, lubrication is
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output, and it is cancelled after a setting time by the PLC data DT0018. If the DT0018 setting time is not yet
up, M33 is executed to cancel the lubrication output.

2. Automatic lubrication

After the CNC system power on, it is lubricating for a time set by DT0017, then the lubrication output
stops. After a time set by DT0016, the lubrication is output again, and it cycles by sequence. In automatic
lubrication, M32, M33 commands as well as the lubrication key on the panel are all inactive.

DTI7 DTI7

Valid  ------ \
Invalid

DTla DTlé

11.2.8 Block Skip

If a block in a program needs not to be executed and deleted, the block skip function can be selected.
When the block is headed with “/” sign, and the block skip switch is turned on (machine panel key or

external input of the block is active), the block will be skipped without execution in auto running.

® Related signal

Signal Symbol Significance Pin-out PLC CNC
type No. State |[Diagnhosis
Input Block skip key on the machine panel X18.7
signal

Output Block skip indicator on the machine Y18.6

signal panel

® Function description
1. When the block skip signal is valid, the block with “/” sign is skipped without being executed.
2. The block skip function is only valid in Auto, MDI and DNC mode.

11.2.9 Machine Lock

® Related signal

Signal Symbol Significance Pin-out PLC C NC
type No. State | Diagnhosis
Input Machine lock on the machine panel X19.0
signal

Output Machine lock indicator on the Y18.5

signal machine panel

® Function description
1. Machine lock is valid in any mode.

2. The state of the machine lock cannot be changed in program executing.
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11.2.10 Auxiliary Lock

® Related signal
Signal Symbol Significance Pin-out PLC CNC
type No. State | Diagnosis
Input Auxiliary lock on the machine panel X19.1
signal
Output Auxiliary lock indicator on the Y18.4
signal machine panel
® Function description
Auxiliary lock is valid in Auto, MDI or DNC mode.
11.2.11 Single Block
® Related signal
Signal Symbol Significance Pin-out PLC CNC
type No. State | Diagnosis
Input Single block key on the machine X18.6
signal panel
Output Single block indicator on the Y18.7
signal machine panel
® Function description
Single block is valid in Auto, MDI or DNC mode.
11.2.12 Dry Run
® Related signal
Signal Symbol Significance Pin-out PLC CNC
type No. State | Diagnosis
§ Input Dry run key on the machine panel X19.2
% signal
x Output Dry run indicator on the machine Y18.3
signal panel

® Function description
1. Dry run is valid in Auto, MDI or DNC mode.

2. The state of the dry run cannot be shifted in program execution.
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11.2.13 Optional Stop

® Related signal

Signal type | Symbol Significance Pin-out PLC CNC
No. State | Diaghosis
Optional key on the machine X20.0
Input signal
panel
Command input | MO1 Optional command F9.6
Optional indicator on the Y21.7
Output signal
machine panel

® Function description

el

In Auto, MDI and DNC mode, press “se" key to light up the indicator of optional stop key, and enter

the optional stop state.

The program is “stopped” when MO01 is being executed. Press - to continue the execution.

11.2.14 Stroke Limit and Emergency Stop

® Related signal

Signal Symbol Significance Pin-out PLC C NC
type No. State | Diagnosi
s
ESP External emergency stop signal CNG61.6 X0.5
LTXN X positive limit(LT-) CN61.36 | X2.7
Input LTXP X positive limit(LT+) CN61.37 | X3.0
signal LTYN Y positive limit(LT-) CN61.38 | X3.1
LTYP Y positive limit(LT+) CN61.39 | X3.2
LTZN Z positive limit(LT-) CN61.43 | X3.6
LTZP Z positive limit(LT+) CN61.44 | X3.7
® Control parameter -?;
o1 |7 MESP -g_
Corresponding F210.3 =
F address

MESP =0: External emergency stop signal is valid
=1: External emergency stop signal is invalid
K15 LTEN LTHL

LTHL: 1: alarm for X, Y, Z axis overtravel signal is disconnected with +24V;
0: alarm for X, Y, Z axis overtravel signal is connected with +24V;

LTEN: 1: check eternal overtravel signal to X, Y, Z axis;
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0: not check eternal overtravel signal to X, Y, Z axis.
Note: when there is eternal overtravel alarm, change the work mode into manual Or MPG mode,
move the alarming axis in another direction until the overtravel signal overturned, finally press the
Reset key to release the alarm.

® External connection of the machine

The connection of the emergency stop and travel switch is as follows (take 3-axis as example)

‘h %‘k %ﬁ‘h

(wertravel release

switch Emergency

CNET, B

. stop switch
ESP )

'y

® Control logic

When the contact of the emergency stop switch is cut off, the ESP signal and +24V is disconnected,
and the CNC issues emergency alarm. Meanwhile the CNC turns off the enable (ENB) signal to stop the
pulse output. Except the functions are processed, the other functions can also be defined by the ladder

diagram when the emergency alarm is issued.

11.2.15 Tri-colour Indicator

® Related signal

Signal Symbol Significance Pin-out PLC CNC
types No. State |Diagnosis
CLPY Tri-colour indicator-yellow CN62.31 Y2.2
Output
anal CLPG Tri-colour indicator -green CN62.32 | Y23
signa
CLPR Tri-colour indicator -red CN62.33 Y2.4

® Function description

Yellow indicator (normal state, non-operation, non-alarm), green indicator (in automatic running),

red indicator (system alarming)

>

£

2 11.2.16 Reset and Cursor Return

= ® Related signal
Signal Symbol Significance Pin-out PLC CNC
types No. State Diagnosis
Input Reset key on the MDI panel X24.0
signal

® Control parameter

K0010 RESB
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RESB =1: The functions of reset and the cursor return are valid

=0: The functions of reset and the cursor return are invalid

® Function description
When RESB of K10 is set to 1, press reset key (X26.0 in Auto mode, the system reset and the cursor

returns to the beginning.

11.2.17 Rigid Tapping

® Related signal

Signal Symbol Significance Pin-out PLC C NC
types No. State |Diagnosis
Input VPO Spindle speed/position state output | CN15.5 X5.0
signal signal
Input M29 Specified signal of rigid tapping

command

VP Spindle speed/position shift signal | CN15.20 Y5.0

TAP Rigid tapping signal CN15.21 Y5.1
Output CN1522 | Y5.2
SRV Spindle CCW
signal CN62.4 Y0.3

CN15.23 Y5.3
CN62.5 Y0.4

SFR Spindle CW

® Function description
When M29 is being executed, VP signal is output and the servo spindle is shifted from speed to the
position. After the shifting, servo spindle sends the VOP signal, and the signal is received by the PLC to set

G61.0 to 1, then M29 is executed. Y5.1 and G61.0 are sent out at the same time, the sequence is as

RTAP(FT6. 3) \}\\
/#J

follows:

>
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/

ReTAP (GEL. 02

fﬁ“&

[y

ThF

FIF (4. 33

Faosttion shifting of the serva spindle — 4 -
The action of the spindle ratation

In the execution of M29, if the signal VPO (X5.0) is not detected at the time set by DT15, the alarm
A0.2 (M29 is executed overtime, VPO (X5.0) is not detected) will be issued.
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11.2.18 Spindle Exact Stop

® Related signal

Signal Symbol Significance Pin-out PLC CNC
type No. State |Diagnosis
Input Exact stop key on the panel X25.7
signal COIN Completion signal of the spindle CN15.8 X5.2

positioning

Output STAO |Start signal of the spindle positioning] CN62.37 Y3.0
signal Indicator signal of the spindle exact Y21.3

stop
Input M19 Command of the spindle exact stop
command

® Function description

The spindle positioning function is realizable in the speed mode of the servo spindle. The spindle
rotary output is cancelled in the spindle exact stop. The spindle exact stop id cancelled in the spindle rotary
output. After the spindle positioning signal STAO is output, the alarm A0.4 (COIN (X5.2) is detected
overtime in spindle positioning) will be issued if the completion signal COIN is not detected at the time set

by DT14.

11.2.19 External MPG Control

® Related signal

Signal Symbol Significance Pin-out PLC C NC

types No. State Diagnosis
EHDX External MPG X-axis selection CN31.5 X6.0
EHDY External MPG Y-axis selection CN31.6 X6.1

_g Input EHDZzZ External MPG Z-axis selection CN31.8 X6.2
-§ signal EMPO External MPG/increment x1 CN31.9 X6.3
% EMP1 External MPG/increment x10 CN31.22 X6.4

EMP2 External MPG/incrementx100 CN31.23 | X6.5

® Function description
The standard ladder diagram supports external MPG of 3-axis (X, Y, Z), PSG-100-05E/L, ZSSY2080

external MPG can be matched. Please refer to the related data for the wiring of the MPG.

11.2.20 Cs Axis Switching

® Related signals
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Signal Symbol Significance Pin-out PLC CNC
type No. State |Diagnosis
Input VPO Spindle speed/output signal of CN15.5 X5.0
signal position state

Output VP Spindle speed/position switch signal| CN15.20 Y5.0

signal
M14 CS axis switches from the speed to
Control the position
command M15 CS axis switches from the position

to the speed

® Function description

When the function of rotary axis CS is valid, the speed mode can be switched to the position mode by
executing M14, and the position mode can be switched to the speed mode by executing M15. The spindle
rotary output is cancelled by executing M14/M15 to switch.

When the speed mode of CS axis is switched to the position mode, alarm A1.5 will be issued if the

state output signal VPO is not received at the time set by DT29.

11.2.21 Safe Gate Function

® Related signals

Signal Signal Significance Pin-out PLC CNC
type symbol No. State |Diagnosis
input SAGT Safe gate open/close feedback CN61.15 X1.6
signal signal

® Related parameters
K0014 SGSP | SPB SDR

SDR =1: safe gate function is valid;
=0: safe gate function is invalid;
SPB  =1: SAGT is connected with +24V and safe gate is closed;
=0: SAGT is disconnected with +24V and safe gate is closed;
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SGSP =1: Open the safe gate in the running and do not shut spindle and coolant;

=0: Open the safe gate in the running and shut spindle and cooling.

® Function description
980MDc standard ladder diagram offers safe gate function. And if safe gate parameter K14.0 setting is
active, open the safe gate, the CNC will remind that: safe gate is not closed yet;
In auto mode, press CYCLE START, if the safe gate is not closed then the CNC will promote alarm:
safe gate is not closed yet, forbidden auto running;
If open the safe gate during the auto running mode, the CNC will cease in any minute, and promote:
safe gate is not closed yet. At this time, shutting the spindle and cooling or not is decided by parameter
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K14.2. When shutting the spindle and cooling is set, then close the safe gate then restart the CNC,
which will run as the former state; if shutting the spindle and cooling is not set, then close the safe gate
then restart the CNC, open the spindle and cooling.

11.2.22 Spindle Releasing/clamping Tool

® Related signals
Signal Type| Symbol Significance Pin-out PLC C NC
No. State |Diagnosis

Manual spindle releasing/clamping

JOGT CN61.14 | X15
tool control

nputsignal | TacT | Checkspindlereleasingtoolin ) o\ oy 16| xq 7
position

Check spindle clamping tool in

TGGH N CN61.29 | X2.0
position
Output Y2.0 Spindle releasing/clamping tool | CN62.29 Y2.0
signal output
Control M54 Spindle releasing tool
instruction M55 Spindle clamping tool
® Control parameter
DTO030 Check delay time of spindle releasing/clamping tool

When the spindle is performing clamping tool, if the CNC cannot detect the X2.0 clamping tool in
position signal in the time DT30 set, it will alarm;

When the spindle is performing releasing tool, if the CNC cannot detect the X1.7releasing tool in
position signal in the time DT30 set, it will alarm.

® Function description

There is a strict interlock relationship between spindle releasing/clamping tool function and spindle
rotation, to avoid damaging the spindle during the use, the interlock relationship is as below:
Forbidden starting spindle when spindle releasing tool is using, or CNC will alarm;
Forbidden starting spindle releasing/clamping tool, when spindle is rotating or CNC will alarm;
Manual spindle releasing/clamping tool is only can be used by MPG, and hand wheel, or CNC will
alarm. Manual releasing/clamping tool is active if long pressed. Press the releasing tool key not release
means that the spindle releases the tool, and if release it then the spindle clamps the tool.
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11.2.23 Pot Tool Magazine

® Usedrange
This ladder diagram applies to BT40, BT50and other similar logic tools.

® Related signals

Signal Symbol Significance Pin-out PLC CNC
Type No. State | Diagnosis
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TDEC back to 0 in position detection CN61.1 X0.0
TPCH Cylinder pressure test CN61.3 X0.2
TCOT Tool post counting CN61.5 X0.4
THCH Toolcase horizontally in position CN61.7 X0.6
TVCH Toolcase vertically in position CN61.8 X0.7

THSP ATC arm of pot tool magazine CN61.9 X1.0
stopping detection
THGT [Check ATC arm of pot tool magazine| CN61.10 X1.1
catching in position
THZP ATC arm of pot tool magazine CN61.11 X1.2
original point detection
JOGT Spindle releasing/clamping tool | CN61.14 X1.5

Input control
signal TRCH Spindle releasing tool in position | CN61.16 X1.7
detect
TGCH Spindle clamping tool in position | CN61.29 X2.0
detect

THOV  |Motor controlling ATC arm of pot tool| CN61.30 X2.1
magazine overloaded

TTOV ATC arm motor overloaded CN61.31 X2.2
TZIN Back to O control signal CN61.35 X2.6
TCWI Toolpot CW input CN61.38 X3.1
TCCWI Toolpot CCW input CN61.39 X3.2
Panel change tool key X22.0
JOGT spindle reIeaz::t/rzllampmg tool CN61.14| x15
THOR toolcase vertical output CN62.13 Y1.4
TVER toolcase horizontal output CN62.14 Y1.5
Output TCW Toolpot motor CW CN62.15 Y1.6
signal TCCW Toolpot motor CCW CN62.16 Y1.7
TROT releasing tool output CN62.29 Y2.0
THOT ATC arm output motor CN62.30 Y2.1
Tool change indicator Y19.0
>
® Related parameter S}
K0011 HILT1 | HALT2| ELDH | YDDL | TDLC | REFP | APCH | TTCM %
TTCM  =1:when ATC arm is in situ, close the axis feed signal =3

=0: when ATC arm is not in situ, do not close the axis feed signal
APCH =1:Don’t need to test cylinder pressure is too low or not
=0: Test the cylinder pressure is too low or not
REFP =1: Detect reference point of ATC arm action and spindle orientation

signal
=0: Do not detect reference point of ATC arm action and spindle
orientation signal
TDLC =1: Do not detect whether spindle releasing tool or not when tool
changing
=0: Detect whether spindle releasing tool or not when tool changing
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YDDL =1: Detect whether toolcase is fallen or not when toolpot spinning
=0: No detecting whether toolcase is fallen or not when toolpot spinning
ELDH =1: spindle releasing/clamping tool function is valid
=0: spindle releasing/clamping tool function is invalid
HILT1, HILT2 parameter set as follows:

BT40tool Turret tool | Tool magazine Tool magazine
magazine magazine | function invalid | function invalid
HALT1 1 0 0 1
HALT2 0 1 1 1
K0012 CCWT ELDC

ELDC =1: MDc Vertical panel releasing/clamping tool key is valid
=0: MDc external releasing/clamping tool key is valid

CCWT =1: Delay detection of toolpot counting reversely
=0: No delay detection of toolpot counting reversely

Data parameter:

5025 Original tool No.

5026 Max. tool No.

5032 Original toolcase corresponding to D address No. in PLC

5033 Tool No. placing tool change position corresponding to sequence of D
address

6044 Call the initiate M code of the subroutine

6045 Call the initiate program No. (0-9999) corresponding to M code

6046 Allow number of M code calling sub;outine (0-8000;0:this function
invalid

® M function instructions
M54: spindle tool releasing
MS55: spindle tool clamping
M65: toolcase falling down
M66: toolcase rising up
M68: ATC arm catching tools (motor controlling tool changing starts for the first time)
M69: ATC arm changing tools (motor controlling tool changing starts for the second time)
M70: ATC arm back to situ place (motor controlling tool changing starts for the third time)
M19: spindle orienting
® PMC Data Sheet
1. D addresses (One-byte binary number):
D408 is the target toolcase No., initial value 0.
D409 is the current toolcase No., initial value 0.
D410 tool No. in spindle, default 0
D411-430tool No. 1-20, initial value is 1-20 respectively.
2. C address: C21: manual, toolpot zero counter
C22: auto tool changing counter
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C23: auto tool changing counter
® Pre-tool -chosen function
When running the program, input T instruction to change tools. Toolpot will search for the target tool
case, at meantime the T auxiliary function ends. The program continues to be executed. After calli
ng M6the tool change macro program, if the toolpot don’t stops, please wait till it stops before the
toolcase operations. The working efficiency can be enhanced by shorting the tool change time w
hen in the programming, the toolpot rotation accomplished before M6 calling the macro program, e.

g.

T10 /ltoolpot rotates, and the system executes the next block of the program
G01 X10Y10 /lprogram running

GO0 X0 YO0

M6 /Itool change, change the tool in spindle into Tool No.10

B Debug instructions
B Parameters debugging
» Set K11.7,K11.6 valid for pot tool magazine;
» Set K11.5 valid for spindle releasing/clamping tool function;
» Other parameters K11, K12 stay the same, and change them until needed when debugging.
After debugging, recover the parameters to initial conditions.
»  Set the number of tool magazine:
5025 Initial tool No.
5026 Max. tool No.

Set the Max. tool No. the total toolcase numbers in the current machine tool magazine.
To change the initial tool No., the ladder diagram needed to be altered, so do not mend
the parameter unless really necessary.

» TOOL MAGAZINE parameter setting :

5032 Initial tool case number corresponding to sequence of D
address in PLC
5033 Tool No. placing tool change position corresponding to
sequence of D address

The parameters above are suitable for the current standard ladder diagram setting. If
want to change the ladder diagram, you have to set the parameters above.
» parameters setting for CNC calling subroutine:

The setting completed, tool change macro program P9001can be called by M6, no need by M98.
B TOOL MAGAZINE

6044 6
6045 9001 >
o
6046 1 k]
>
a
=

OFFSET |
During debugging the tool magazine, press key, select LA soft key, then enter into

ATC SET ATC SET

soft key. If key is dark, please make sure that parameter G176.7is 1, if not, the

ladder diagram parameter should be set pot or turret valid. The standard ladder diagram should have this
function. If do not have this function, please make sure the ladder diagram is correct.

In TOOL MAGAZINE, the functions and interfaces are as follows:

1: when the tools is mixed, adjust the tool No. in current spindle
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2: when the tools are mixed, adjust the toolcase No. (by parameter D409). The operations like this:

CHANGE
press key and do not release till arrive at where needed by moving the up and down keys. In this
way, the sequence of fallen toolcase No. can be adjusted.
3: If the toolcase No. and tool No. is not consistent, you can adjust them at real time. If there are
some tools No. are the same in toolcase sequence, TOOL MAGAZINE will alarm that “Tool No. inputted is
reduplicated with the other, please adjust it again”.

MDI S0e0e TAA Hea
|. TOOL SHEAl ~ NO.(T)  [i. TOOL SHEA\ ~ NO.(T)  |.. TOOL SHEAl  NO.(T) |
000 0 012 12 024 24
]a 001 1 013 13 025 25
aez 2 014 14 026 26
Be3 3 815 15 027 27
0e4 4 B16 16 028 28
005 5 017 17 029 29
006 6 013 18 030 30
007 7 019 19 031 31
008 8 020 20 032 32
ne9 g 021 21
810 10 Bz2 22
011 11 Bz23 23
The tool of number under the pocket number 1(Tool sheath under vertical position)
|| TOOL SET . MACRO VAR. | COORDINATE | | FIND(P) |

B Toolpot zero position

It is only in back to reference point mode, do the toolpot back to zero position can be implemented.
So when execute this function, please make sure whether zero signal exists or not. CNC cannot
implement this function without a zero signal.

1: only when the toolcase is risen up, that do toolpot can back to zero position, otherwise not.

2: if the toolpot wants back to zero position, the CNC will detect X0.0 signal. If this signal turns one
circle and the toolpot keeping spinning and cannot find O point, please check the zero signal in
machine tools electric is correct or not.

3: After the toolpot back to zero point, the target and current toolcase data will be all set to1,

indicating that the current toolcase No. 0 is 1.If the data corresponding to the toolpot is not 1,

please check machine tools electric is correct or not.
[ ]

00

4: there is no _"M&

should be altered.

key in 980MDc-V panel. If other keys needed to be set, the ladder diagram

B Manual toolpot rotation
In 980MDc_V system, in the mode of MPG, STEP or MANUAL, press the tool magazine rotation key,
the toolpot will rotate CW a tool location. If the toolpot will not rotate:
1: please make sure the tool magazine parameter K11.6 and K11.7 set in pot tool magazine valid;
2: please make sure that the CNC is in the mode of MPG, STEP or MANUAL,;
3: press the key, check up in ladder->PLC, to see Y1.6 has an output or not. If Y1.6 has an output,
please check the machine tools electric part that whether it has inputted to toolpot motor to start toolpot
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spin.
L)

060

4: there is no "% function in 980MDc-V panel. If other keys needed to be set, the ladder diagram
should be altered.

B Auto toolpot rotation

In AUTO or MDI mode, input T instruction, and do not beyond the range of data parameter
NO5026. Input T instruction, start the system, the toolpot of the system will rotate. If not:

1: please make sure the tool magazine parameter K11.6 and K11.7 set pot tool magazine valid;

ATC SET

2: make sure the current T instruction data inputted is equal to toolcase number in

No.0 toolcase (toolcase number in spindle). If they are equaled, please re-input T instruction.
3: After inputting instruction and starting the program, if the input toolcase number is not

ATC SET

consistent with M in , the toolpot will not rotate. Please re-input T instruction.

4: If the above situations are all ruled out, toolpot is still not spinning. Please observe Y1.6 or Y1.7
inputted or not in Ladder->PLC when start the toolpot rotation. If Y1.6 or Y1.7has been inputted, and
toolpot does not spin, please make sure that the machine tools electric has started toolpot rotation
function.

B Manual spindle releasing/clamping tool
Please make sure there is no tool in spindle when test the degree of tightness of the
spindle to avoid tool damage.

In the mode of MPG, STEP or MANUAL, press the release/clamp tool key in the machine spindle.
Press and do not release which means asking spindle to release the tool, air pressure outputted. Release
the key means asking spindle to clamp the tool. If the releasing/clamping tool does not work:

1: make sure K11.5 spindle releasing/clamping tool parameter set to1;

2: when spindle clamping tool, observe X1.5 is changing or not in Ladder->PLC. If it is not

changed, check the machine tools electric.

3: if X1.5 changed, please observe Y2.0 has an output or not in Ladder->PLC. If it do has, check
the machine tools electric, and the motor controlling spindle releasing/clamping tool is started or not.

4: if there is an overtime alarm when tool releasing/clamping, please observe X2.0 or X1.7 in

Ladder->PLC is in position or not. If not, please check the machine tools electric.
B Auto spindle releasing/clamping tool

When test the degree of tightness of the spindle, please make sure that there is no tool in spindle

to avoid tool damage.

In AUTO or MDI mode, and spindle stopped spinning, input M54 (spindle releasing tool), or M55
(spindle clamping tool) function, then press CYCLE START key. If the following situations happen:

1: illeage M code alarming, please check K11.5 parameter is open or not;

2: if the releasing or clamping command has been input, but there is no output about the tightness.
Please observe Y2.0 outputted or not in Ladder->PLC. If it is outputted, please check the machine
tools electric, and whether the motor controlling spindle releasing/clamping tool is started or not.

3: if there is an overtime alarm when releasing/clamping tool, please observe X2.0 or X1.7 in
Ladder->PLC is in position or not. If not, please check the machine tools electric
B Toolcase falling and rising

Start toolcase falling or raising, please make sure that the toolpot ends spinning, or there may be
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a danger. The system has a control of this condition, so when toolcase spinning, the falling or rising
action cannot achieve.

M®65 toolcase falls, M66 toolcase raises. If it is not completed:

1: when implementing M65, observe Y1.4 in Ladder->PLC to see whether it is outputted. When
implementing M65, observe Y1.4 in Ladder->PLC to see whether it is outputted. If it is outputted, but
the toolcase does not move, then please check the machine tools electric , the connection to motor
and the motor in good condition or not.

3: If either Y1.4 or Y1.5 has no output, please check the ATC arm is in situ or not. If ATC arm is in
situ, toolcase can not fall because of the falling definitely causes the damage to the ATC arm.

2: If either Y1.4 or Y1.5 has no output, please check the ATC arm is in situ or not, and signal X1.2
is 0 or not. If the signal turns out to be 1 that means the ATC arm is in situ and toolcase actions
forbidden

3: the tool magazine forward and backward keys in 980MDc-V panel can realize the functions of
M65 and M66. To backward and fall down the tool magazine, make sure that toolpot spinning stopped
and the ATC is in situ, or the operation cannot be achieved. If the operations cannot be done even if
the massages mentioned above is ensured, please check according to Step 1 and 2.

B Spindle orientation accomplishment
In MDI or AUTO mode, starting M19 stands for spindle orientation accomplished. If M19 cannot be
work out:
1: make sure Y3.0 has an output in Ladder->PLC. If there is an output, please check the servo
spindle is accomplishing the spindle orientation.
2: if there is an alarm when spindle orientating, please check in Ladder->PLC that X5.2 signal is in
position. If it is not in position, please check the machine tools electric or connections to the servo
spindle.
3: if the orient position is not exact, please set the parameter corresponding to the servo spindle.
For details, please see to the operations of the servo spindle.

B Start the motor of ATC arm
Before debugging and starting the motor of ATC arm, whether the spindle is in the safe
position or spindle is in the tool change position should be made sure. If the spindle is not
in the safe position, ATC arm will hit against it and be damaged. If there is a tool in the
spindle, first implement spindle orientation function, and make sure that the orientation can
make ATC arm accomplishes clamping the tool, or the tool will be damaged.
The system has a protection mechanism when the ATC arm is started:
1: to let spindle orientate and back to NO.2 reference position, to debug, please set parameter
K11.2t0 0
2: if the current toolcase is fallen, to ensure the tools will not drop, to debug, set K11.4 to 1
3: the ATC arm changes the tool and is back to situ, and if the spindle releasing/clamping tool
detection needed, to debug, please set K11.3 to 1
Conditions permitting, the parameters cannot be changed, but if they changed during the
debugging, please reset them later.
During the debugging, input M68 (tool change motor the 1°'time catching tool) M69 (tool change
motor the 2" time catching tool) M70 (tool change motor the 3™ time catching tool)
1: please check the ATC arm is available and debugging parameter is set correctly when the ATC
arm responds nothing to the start signal.
2: set the parameter, then input M instruction, observe Y2.1 in Ladder->PLC to see whether it
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starts the rotation of the ATC arm or not. If Y2.1 has an output, please check the machine tools
electric or the motor of the ATC arm.
3: please check whether the in position signals, signalX1.0, X1.1, are changing in Ladder->PLC,
when the ATC arm cannot be in position or the rotation of it cannot stop. Please make sure the electric
of the two signals feedbacks normally, if both of signals do not change.

B Reference point setting and machine tool interlock
The setting of reference point of the tool change is the key point to tool change. If the setting
is not correct, the ATC arm will strike, causing machine damage by this. There is a machine tool
function in 980MDc system configure. That is, the Z axis (spindle) cannot move when the ATC
arm is changing tools to avoid the damage of the machine tool. The debug setting method:
1: set K11.0 to O(interlock function invalid)
2: move Z axis to a safe position to make sure when the ATC arm is spinning, it will not hit the
spindle
3: make the ATC arm changing tools (implement M68 or M69)
4: move Z axis slowly to the ATC arm. The hand wheel is recommended.
5: configure the equipments the tool change debugging needs. M19 is used to adjust the
orientation of the changing tool and the tool change position of the system.
6:after the tool change position is set, input machine coordinate of the current tool change
position into data parameter NO1241(the Z axis machine coordinate of the 2" reference point of
all-axis).please compute and confirm the smallest unit of the current system to avoid mistakes.

B Overall debugging of pot tool magazine:

Only ensure that the debugging can complete the functions of toolpot spinning,
toolcase falling and down, spindle orientation accomplishment and the ATC arm action,
can overall debugging be taking.

1) When T instruction inputted to change tools, the system will still go on to implement the
program and at this moment the toolpot will search the target by preprocessing. At meantime T
instruction and M tool change program instruction can in the same block. However in this way, this
program runs less efficient because of waiting for the toolpot stops before tool changed. The
program is as follows:

T10

G01 X10 Y10

2) The subroutine of the tool change is as follows. And please run subroutine in STEP mode
for the first time, and make sure there is no tools in the spindle to avoid damage of the tool
machine if debug errors happen.

09001 (09001)

N1 #501=#4003 Il save G9091

N2 IF [#1002EQ1] GOTO 12 //if the target tool of the tool change is the current one, then
skip to the next

N3 #1101=1 /lissue macro program signal

N4 G91 G30 Z0 /Iback to the reference point of the tool change
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N5 IF [#1000EQ1] GOTO 7  //wait for toolpot stopping, spindle orientation accomplished
and toolcase falling

N6 GOTO 5 /ltoolpot not stopping yet

N7 M68 /lthe motor of the ATC arm starts for the first time (the ATC
arm catches the tool)

N8 M54 /lthe spindle releases the tool

N9 M69 [/l the motor of the ATC arm starts for the second time (the
ATC arm changes the tool)

N10 M55 /I the spindle clamps the tool

N11 M70 I/l the motor of the ATC arm starts for the third time (the ATC
arm returns to the situ)

N12 G#501 lIrecover the value of G9091

M99

B Exception Handling
Handle the chaos tools in toolpot:
1: when the current toolcase is in the right position for tool falling, then open the switch of the parameter,

in the MDI mode, and input the right corresponding tool to the toolcase number in EATESET

CHANGE
2:when the current fallen toolcase number is not correspond to the toolpot, then press the key

in EOATESSETT  do not release, at meantime moving the up and down keys to the proper place. In this way,

the sequence number of the fallen toolcase No. is adjusted.
3: please alter toolcase No. 0 when there is an error of the tool NO. in spindle .
4: when input the tool No. and toolcase No., the one-to-one relationship should be noticed. If there are
reduplicate tools in the toolcase sequence, the system will issue alarms, and errors will happen when
tools are changed.

B Related signals

Alarm |Alarm No. Alarm message Interlock logic
address
X5.2 A0.4 detect the overtime of Overtime check of spindle orientation;
_CJ; COIN(X5.2) when spindle stop orientating
9 orientating
S__ X0.2 A1.1 Cylinder low pressure Cannot change tools correctly when in
x low pressure
A1.2 too long rotation time for the Avoid the damage of toolpot when
toolpot spinning
X2.2 A1.3 Toolpot motor overload Toolpot overloaded and stop operations
on tool magazine
X0.6 A14 Toolcase must be horizontally in Avoid damage of the toolpot
position when the toolpot is
rotating
X2.1 A1.5 the ATC arm motor overloaded |Motor overloaded and stop operations on
tool magazine
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X1.7 A2.0 overtime detection for releasing releasing tool is not in position and

tool alarm releasing tool time is too long

X2.0 A2.1 overtime detection for clamping clamping tool is not in position and

tool alarm clamping tool time is too long

X1.7 A2.2 Cannot make spindle spinning Cannot spinning when the spindle is

when releasing tool releasing tool

X1.5 A2.3  |No spindle releasing/clamping tool| No spindle releasing/clamping tool

when the spindle is spinning when the spindle is spinning

X0.7 A4.0 |[Toolcase of pot tool magazine|Have not detected the fallen
falling overtime, please check| accomplishment signal; toolcase falling
accomplishment signal(X0.7) action costs too long time.

X0.6 A4.1  [Toolcase of pot tool magazine|Have not detected the raised
raising overtime, please check|laccomplishment signal; toolcase raising
accomplishment signal(X0.6) action costs too long time.

X1.0 A4.2 |The tool change detection signal{Have not detected the catching tools and

X1.1 of the ATC arm of pot tool|stop signal; the ATC arm acts overtime.

magazine is overtime, please
check signal(X1.0,X1.1)

X1.2 A4.3 back to situ detection signal of|Have not detected the ATC arm back to 0

the ATC arm of pot tool magazine|signal; the ATC arm acts overtime.
is overtime, please check
accomplishment signal(X1.2)

X1.0 A4.4 |Rotation check accomplishment|The falling accomplishment is not

X1.1 signal of the auto ATC arm of pot|detected in MANUL,; the key of toolcase

X1.2 tool magazine is overtime, please|falling has been pressed too long time.
check signal(X1.0,X1.1,X1.2)

B Note:

1, T displaying in the CNC interfaces stands for the tool No. of the current tool used by the spindle, not
the toolpot No. of the current toolpot;

2,in AUTO, MDI, and DNC mode, the appointed T instruction stands for tool no. not the toolpot No.;

3, when toolpot chooses tool, T displaying in the CNC interfaces is not changed, but the toolpot is
rotating and pre-choose the corresponding tool;
4,when machine is back to 0,press the tool change key in the panel, the toolpot will rotate to Toolcase
No.1,and T displaying in the CNC interfaces is not changed;
5, when M69 is implemented, the tool No. of the current tool in the spindle will change with tool in

current toolcase and then update the display of the current tool;

6, the setting value of data parameter 5026 must be consistent with the numbers of the toolcase in

the toolpot;

7, overall debugging, the first time for testing, the system should be in the mode of STEP and with
no tools. During the test, please press RESET immediately, when find the ATC arm after back to the
reference point, changing tools in not correct position where will crush the system. Then, reset the
reference point of tool change to avoid machine damage.
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® Related signals

GSK980MDc Milling CNC System
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=0: spindle releasing/clamping tool function invalid
HILT1, HILT2 parameters set as follows:

BT40 tool Turret tool | tool magazine | tool magazine

magazine magazine | function invalid | function invalid
HALT1 1 0 0 1
HALT2 0 1 1 1

signal . Pin-out PLC CNC
SymbolL Description , ,
type No State Diagnosis
TDEC Back to 0 in position detection CN61.1 X0.0 turret
TPCH Cylinder pressure test CN61.3 X0.2 turret
TCOT Tool post counting CN61.5 X0.4 turret
THCH Toolpot backward in position CN61.7 X0.6 turret
TVCH Toolpot forward in position CN61.8 X0.7 turret
JOGT Spindle releasing/clamping tool CNB1.14 X1.5 turret
control
TRCH Spindle releasing .tool in position CN61.16 X1.7 turret
detection
input Spindle clamping tool in position
signal TGCH _ CN61.29 X2.0 turret
detection
TTOV Tool change motor overloaded CN61.31 X2.2 turret
TZIN Back to 0 control signal CN61.35 X2.6 turret
TCWI External toolpot CW input CN61.38 X3.1 turret
TCCWI External toolpot CCW input CN61.39 X3.2 turret
TBKI External toolpot backward input CN61.40 X3.3 turret
TGOI External toolpot forward input CN61.41 X34 turret
COIN Spindle orientatlion accomplishment CN15.08 X5.9 turret
input
THOR toolpot forward output CN62.13 Y1.4 turret
TVER Toolpot backward output CN62.14 Y1.5 turret
TCW Toolpot motor spinning CW CN62.15 Y1.6 turret
output | TCCW Toolpot motor spinning CCW CN62.16 Y1.7 turret
signal TROT Spindle releasing/clamping tool CN62.29 Y2.0 wrret
output
® Related parameter
K0011 HILT1 | HALT2 REFP | APCH
;:5 APCH =1: Don't test the cylinder pressure is too low or not
o =0: Test the cylinder pressure is too low or not
g'- REFP =1: actions of manipulator to detect the reference point and spindle
orientation signal
=0: actions of manipulator not to detect the reference point and spindle
orientation signal
ELDH =1: spindle releasing/clamping tool function valid
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K0012 CCWT| HTCY | ELDC

ELDC =1: MDc Vertical panel releasing/clamping tool key is valid
=0: MDc external releasing/clamping tool key is valid

HTCY  =1: turret tool magazine starts toolpot spinning and do not check the
spindle is at the 2" reference point
=0: turret tool magazine starts toolpot spinning and check the spindle
is at the 2" reference point

CCWT =1: Delay detection of toolpot counting reversely
=0: No delay detection of toolpot counting reversely

Data parameters:

5025 Initial tool No.

5026 Max. tool No.

6044 Call the initiate M code of the subroutine

6045 Call the initiate program No. (0-9999) corresponding to M code

6046 Allow number of M code calling subroutine (0-8000;0:this function
invalid)

® M function instructions
M54: make the spindle release tool
M55: make the spindle clamp tool
M65: make the toolpot turn right (close to the spindle)
M66: make the toolpot turn left (away from the spindle)
MG60: start tool magazine rotating
M61: finish tool change, and update the system tool messages
M19: the spindle orientates

® PMC Data Sheet
1. D addresses (One-byte binary number):
D409 is the current toolcase No., initial value 0.
D408 is the target toolcase No., initial value 0.
2. C address: C21: manual, toolpot zero counter
C22: auto tool changing counter
C23: auto tool changing counter
® Debug description
» Parameters debugging
» Set K11.7,K11.6 valid for pot tool magazine;
» Set K11.5 valid for spindle releasing/clamping tool function;
»  Other parameters K11, K12 stay the same, and change them until needed when debugging.
After debugging, recover the parameters to initial conditions.
Set the number of tool magazine:
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5026 Max. tool No.

» Set the Max. tool No. the total toolcase number in the current machine tool magazine. To
change the initial tool No., the ladder diagram needed to be altered, so do not mend the
parameter unless really necessary.

» parameters setting for CNC calling subroutine:

6044 6
6045 9000
6046 1

The setting completed, tool change macro program P9001can be called by M6, no need by M98.

B Toolpot back to 0 operations

Itis only in back to reference point mode, do the toolpot back to zero position can be implemented.
So when execute this function, please make sure whether the zero signals exist or not. CNC cannot
implement this function without a zero signal.

1: only when the toolpot is back in position, that do toolpot can back to zero position, otherwise

not.

2: When the toolpot wants back to zero position, the CNC will detect X0.0 signal. If this signal
turns one circle and the toolpot keeping spinning and cannot find 0 point, please check the zero
signal in machine tools electric is correct or not.

3: After the toolpot back to zero point, the target and current toolcases data will be all set to1,
indicating that the current toolcase No. 0 is 1.If the data corresponding to the toolpot is not 1,
please check machine tools electric is correct or not.

L]
e

4: there is no "™ key in 980MDc-V panel. If other keys needed to be set, the ladder diagram

should be altered.

B Auto toolpot rotation

Input M60 into the MDI or AUTO mode, to ensure safety, please move the clamping axis (Z axis)

to the 3™ reference point, otherwise M60 will not complete the rotation. In debugging, when start

M60 to rotate toolpot, please set K12.1 parameter to 1(for safety, setting this parameter is not

recommended). In the situation that both of Z axis is moved to the 3™ reference and the parameter

is set, but still the toolpot cannot rotate:

1: please make sure the tool magazine parameter K11.6 and K11.7 set in turret tool magazine

valid;

2: after inputting the instruction and starting the program, make sure that D408 and D409 are the
same in Ladder->PLC data->D setting. If they are same, please input a Tinstruction different from
D408, then start toolpot rotating.

3: if the above measures are all taken, but still the toolpot cannot rotate. Please check up in
ladder->PLC when start toolpot protestation, to see Y1.6 or Y1.7 has an output or not. If anyone of
them has an output and the toolpot is still, please check the machine tools electric starts the toolpot
rotation function or not.

4: when start toolpot rotation, the toolpot only moves a tool distance every time and only rotates in
one direction.
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5: there is no "M% key in 980MDc-V panel. If other keys needed to be set, the ladder diagram
should be altered.
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B Manual spindle releasing/clamping tool

Please make sure there is no tool in spindle when test the degree of tightness of the

spindle to avoid tool damage.

In the mode of MPG, STEP or MANUAL, press the release/clamp tool key in the machine spindle.
Press and do not release which means asking spindle to release the tool, air pressure outputted.
Release the key means asking spindle to clamp the tool. When the releasing/clamping tool does not
work:

1: make sure K11.5 spindle releasing/clamping tool parameter set to1

2: when spindle clamping tool, observe X1.5 is changing or not in Ladder->PLC. If it is not
changed, check the machine tools electric.

3: if X1.5 changed, please observe Y2.0 has an output or not in Ladder->PLC. If it do has, check
the machine tools electric, and the motor controlling spindle releasing/clamping tool is started or not.

4: when there is an overtime alarm when releasing/clamping tool, please observe X2.0 or X1.7 in
Ladder->PLC is in position or not. If not, please check the machine tools electric.

5: when there is a releasing/clamping tool key in system panel, please open there switch of K12.0
parameter. The release/clamp tool keys in system panel and in machine should not be used at the
same time, for only one of them is valid, to avoid disoperation.

B Auto spindle releasing/clamping tool

Please make sure there is no tool in spindle when test the degree of tightness of the
spindle to avoid tool damage.

In AUTO, or MDI mode, when the spindle is still, input M54 (spindle releasing tool), or M55
(spindle clamping tool) function, press CYCLE START key. When the spindle does not work out:
1: when illegal M code alarm exists, please make sure K11.5 parameter is open;
2: when after being inputted, the releasing/clamping tool has no output, please observe Y2.0 has an
output or not in Ladder->PLC. If it do has, please check the machine tools electric, and make sure the
motor starts the spindle releasing/clamping tool or not.
3: when there is an overtime alarm when releasing/clamping tool, please observe X2.0 or X1.7 in
Ladder->PLC is in position or not. If not, please check the machine tools electric.

B Spindle orientation accomplishment
In MDI or AUTO mode, starting M19 stands for spindle orientation accomplished. When M19

cannot work out:
1: make sure Y3.0 has an output in Ladder->PLC. If there is an output, please check the servo spindle
is accomplishing the spindle orientation.
2: when there is an alarm when spindle orientating, please check in Ladder->PLC that X5.2 signal is in
position. If it is not in position, please check the machine tools electric or connections to the servo
spindle.

3: when the orient position is not exact, please set the parameter corresponding to the servo
spindle. For details, please see to the operations of the servo spindle.
B Reference point setting

There are two reference points needed to be set in 980MDc turret tool magazine, that is, the 2nd
reference point and the 3rd reference point (data parameter No.1241an data parameter N0.1242).
The main aim of setting these two reference points is that G28 is not needed to impact the zero block
every time. When the distance of the travel is long enough (the spindle moves to not higher than the
block of the toolpot). That the 3rd reference point is set at a safe and not block hitting position when
the tools are changed is suggested. When the distance of the travel is not long enough, then there is
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no need to set the 3rd reference point. In this situation the 3rd reference point is 0, the machine zero.
To set the 2nd reference point, first raise the spindle to safe place, push the manipulator to the right,
and move the Z axis slowly to the place where the manipulator can reach by hand wheel or in
MANUAL mode. During the process the debugging tools should be collocated, because the positions
are needed to be relatively exact to avoid possible tool hitting in the next step tool changing.

B Manipulator boosting and retreating
The spindle needs to accomplish the orientation and return to the 2nd reference point, as well as
#1100=1 when the tool magazine is boosting or retreating. In debugging, no need to orient or
return to the reference point, please set K11.2 to 0. After debugging, set it to 1, to improve the
safety of the tool magazine.

M65: the manipulator catches tools boosting to the right (in catching, make sure where to catch the

tool and make the spindle orientate to avoid manipulator hitting the machine)

M66: the manipulator retreats to the left (in retreating, make sure the tool clamped to avoid that the tool

falls from it)

If the function is not worked out:

1: parameter K11.2=1, make sure the spindle orientation accomplished and has returned to the
reference point. If both are done, please #1100=1, in mode of MDI or AUTO. If the function does not
worked out, please make sure Y1.4 (manipulator boosting) or Y1.5 (manipulator retreating) is 1 in
Ladder->PLC. If it is 1, please check the machine tools electric;

3: if there is a manipulator operation key, the above actins can be achieved in non-auto mode.

B Overall debugging
Only every step above has been finished correctly that can the overall program debugging of

tool change be taking in MDI or AUTO mode.
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Program:

Main program:

00001 (O0001) /[ Tool change main program
TO1 M6 /I call subroutine by M instructions other than M98.
TO5 M6
M30

Tool change subroutine:
09000 (09000)

N1 #501=#4003 /lsave G9091

N2 IF [#1000EQ1] GOTO 17 /lif the target tool of the tool change is the current one, then skip
to the next

N3 G91 G30 Z0 //back to the 2nd reference point

N4 M19 /Ispindle orientation accomplished

N5 #1100=1 // back to the reference point and spindle orientation accomplished

N6 M65 /ltoolpot boosting to the right

N7 M54 /ltool releasing

N8 G30 Z0 P3 /l back to the 3rd reference point

N9 #1100=0 /laway from the 2nd reference point

N10 M60 /Istar toolpot rotation

N11 G30 Z0 P2 /I back to the 2nd reference point
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N12 M55 /ltool clamping

N13 #1100=1 /Inctify to back to the 2nd reference point

N14 M66 // toolpot boosting to the left

N15 M61 /ltool changes completed and update the tool message
N16 #1100=0 /[clear sign

N17 G#501 Il recover the value of G9091

M99

B Exception Handling
Handle the chaos tools in toolpot:
When the current toolcase is in the right position for tool falling, then open the switch of the parameter,
in the MDI mode, and just input the current toolcase No. into D409 to adjust.

B Related alarm and retractions

Alarm |Alarm No. Alarm message Interlock logic
address
X5.2 AO0.4 |[detect the overtime of COIN(X5.2)| Overtime check of spindle orientation;
when spindle orientating stop orientating
X0.2 A1.1 Cylinder low pressure Cannot change tools correctly when in
low pressure
A1.2 too long rotation time for the Avoid the damage of toolpot when
toolpot spinning
X2.2 A1.3 Toolpot motor overload Toolpot overloaded and stop operations
on tool magazine

X0.6 A1.6 When turret tool magazine starts Avoid damage of the toolpot

toolpot rotating,
Z axis is not away from the 2nd
reference point

xX1.7 A2.0 overtime detection for releasing releasing tool not in position and
tool alarm overtime
X2.0 A2.1 overtime detection for clamping clamping tool not in position and
tool alarm overtime
X1.7 A2.2 Cannot make spindle spinning |The spindle cannot rotate when releasing
when releasing tool tool
X2.0 A2.3 |No spindle releasing/clamping tool The spindle cannot rotate when 3;
when the spindle is spinning releasing/clamping tool _cE
X0.7 A4.5 Toolcase of pot tool magazine| Have not detected toolpot forward in g—
falling overtime, please check position signal and overtime
accomplishment signal(X0.7)
X0.6 A4.6 Toolcase of pot tool magazine| Have not detected toolpot backward in
raising overtime, please check position signal and overtime

accomplishment signal(X0.6)

H Note:

1, T displaying in the CNC interfaces stands for the tool No. of the current tool used by the spindle, not
the toolpot No. of the current toolpot;

2,in AUTO, MDI, and DNC mode, the appointed T instruction stands for tool no. not the toolpot no.
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3, when toolpot chooses tool, T displaying in the CNC interfaces is not changed, but the toolpot is
rotating and pre-choose the corresponding tool;

4, in MANUAL, MPG, or STEP mode, tool magazine CW/CCW input valid, the toolpot rotates
CW/CCW. The toolcase plus/minus 1, T displaying in the CNC interfaces is not changed;

5, when machine is back to 0,press the tool change key in the panel (MDc-v), the toolpot will rotate to
Toolcase No.1,and T displaying in the CNC interfaces is not changed;

6, the setting value of data parameter 5026 must be consistent with the number of the toolcases in the
toolpot;

7, the first time for testing, the system should be in the mode of STEP and with no tools. If t
he positions of the manipulator boosting and tool change are not correct, press RESET key im
mediately to avoid impacting and tool magazine damage.
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	■ Delivery and storage 
	■ Open packing box to check  
	■ Connection  
	■ Troubleshooting 
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