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

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.

Buiwweiboid

Characteristics:

® Five axes control (X, Y, Z ,4th and 5th); 3 axes linkage; optional interpolation precision (1um/0.1um);
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
Motion Controlled axes: five axes (X,Y,Z,4th and 5th); (for the 4th and 5th axes) optional
control axis types (linear axis or revolving axis) and CS contouring control available;
Interpolation functions: linear interpolation (for X, Y, Z, 4th and 5th axes); helical
interpolation (for X, Y and Z axes); circular interpolation (for arbitrary 2 axes).
Position command range: -99999999 ~ 99999999; least command increment:
1um/0.1um; (selected via parameters)
Electronic gear ratio: command multiplier 1~32767, command frequency divisor
1~32767
Rapid traverse speed: maximum 60000mm/min
Rapid traverse override: FO, 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
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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

82 kinds of G codes: G00, G01, G02, G03, G04, G10, G11, G17, G18, G19, G20,
G21, G28, G29, 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,

G Code G66, G67, G73, G74, G80, G81, G82, G83, G84, G85, G86, G88, G89, G0, GI1,
G92, G94, G95, G98, G99, G110, G111, G112, G113, G114, G115, G116,G117,
G132,G133,G134, G135, G136, G137, G138, G139, G140, G141, G142, G143

M 31 kinds of arithmetic, logical operations and skip can be achieved by macro

acro

command command G65
Macro statement command. eg: IF, WHILE, GOTO

Operation Seven operation modes: EDIT, AUTO, MDI, DNC, MACHINE ZERO, MPG/STEP

mode and 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
Tapping for 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 compgnsation: 255 compensation points per axis; compensation

compensation amount of each _pomt: +0.255mm. _ _
Tool compensation: 32 groups tool length_ compensation, tool wear compensation,
cutter compensation C
Special M commands (redefinition unallowed): M02,M29, M30, M98, M99,M9000~
M9999.

M command Other M oo commands are defined‘or disposed by PLC program.

M commands defined by standard PLC program: M00, M03, M04, M05 M08, M09,

M10, M11, M32, M33

tool number T01~T32, (32 numbers at most); manual tool change or auto-tool
T command change 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

Spindle speed
control

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 $1,S2, S3, and S4 are closed by S0.

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

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

PLC function
software downloadable
Integrated machine panel: 44 points input (key), 44 points output (LED)
Basic 1/0: 41 points input/ 36 points output
Display Displayer: 800x600 lattice, 8.4” wide-screen multi-color LCD,
interface 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

uUSB

CNC system upgrade

Part programs reading in USB

Bidirectional files transfer between CNC and USB (including programs,
parameters, PLC backup and recovery)
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Clock display

Clock, date and week display.

Serial

Communication

Bidirectional transfer between CNC and PC, CNC and CNC (involving programs,
parameters, tool compensation data); download and upgrade of system software
and PLC program serial ports

Matching drive

AC servo or step drive device by using the pulse+direction signal input. (DA98 or

unit DY3 series)
Code Table
Code | Function Code | Function Code | Function
G00 Positioning  (rapid *G54 Workpiece coordinate *G94 | Feed per minute
traverse) system 1
*G01 Linear interpolation | G55 Workpiece - coordinate G95 | Feed per rotation
system 2
G02 _Clrcular/hellcal G56 Workpiece coordinate *G98 Return to initial plane in
interpolation (CW) system 3 canned cycle
Circular/helical . . e
G03 interpolation G57 ZVg:I;Er:e:e coordinate G99 (I:?e(;[ll:ern to R point in canned
(CCW) y Y
Workpiece coordinate Inner circle groove roughing
G04 Dwell, exact stop G58 system 5 G110 (CCW)
G10 Tool life G59 Workpiece coordinate a1 Inner circle groove roughing
management system 6 (CW)
11 | Too life | gg5 | Macro program/ macro| ~y15 | |nner circle finishing (CCW)
management end code
*G17 | XY plane selection | G66 g”l‘lcro program .modal | 5143 | |nner circle finishing (CW)
G18 ZX plane selection | *G67 Macro program:/modal G114 Circular outer finish milling
call cancel (CW)
G19 YZ plane selection G69 | Coordinates  rotation G115 Outer circle finishing
cancel (CCW)
G20 Inch input G73 Ic-iirliglg"hn-speed peck | G116 | Outer roughing (CCW)
G21 Metric input G74°-| Counter tapping cycle | G117 | Outer roughing (CW)
Reference position | G76| Finishing boring cycle | G132 | Rectangular roughing
G28
return (CCW)
G29 Return _ _from *G80 | Canned cycle cancel G133 | Rectangular roughing (CW)
reference position
2nd, 3rd,  4th, Drillin cycle (spot Rectangular roove
G30 reference position | G81 Hing ¢y P G134 ng g
return drilling cycle) roughing (CCW)
. . Drilling cycle (stepped Rectangular groove
G31 Skip function G82 hole boring cycle) G135 roughing (CW)
Cutter Rectangular groove inner
G40 Compensation G83 | Peck drilling cycle G136 finishing (CCW)
cancel
Cutter . Rectangular groove inner
G41 compensation left G84 | Tapping cycle G137 finishing (CW)
Cutter . Rectangular outer finishing
G42 compensation right G85 | Boring cycle G138 (CCW)
Tool length Rectangular outer finishin
G43 compensation + | G86 | Drilling cycle G139 9 9
> (CW)
direction
Tool length Rectangular continuous
G44 compensation - G89 | Boring cycle G140 >ctang
o drilling (CW)
direction
G49 Tool length Rectangular continuous
compensation G89 | Boring cycle G141 drilling (CCW)
cancel
*G50 Scaling cancel *G90 | Absolute programming | G142 | Arc continuous drilling (CW)
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G51 Scaling ON Incremental G143 | Arc  continuous  drilling
G9I1 ;
programming (ccw)
*G50.1 | Programming G92 Coordinate system
_ image cancel setting
Note: mark “ * ” means initial state.
3
o
Q .
2 PLC Codes List
3 Code | Function Code | Function Code Function
g- LD g(;ijmal open contact SET Setting SPE Subprogram end
@ LDI | Normal losed
orma ¢l0S€d | RST | Resetting ADDB | Binary addition
contact read
ouT Output coil CMP Comparison setting | SUBB | Binary subtraction
AND | Normal open contact | ~rpe | coynter ALT | Alternative output
in series
ANE- | Normal — closed | 1\1pm | Timer DIFU | Differential up
contact in series
or | Normal open contact | ~nnp | Binary — ~code | nep | pigerential down
in parallel transformation
ORI Normall closed ROTB Binary rotational MOVE | Logical AND
contact in parallel control
ORB Serial block NI MOVN | Data copy PARI Parity check
parallel
ANB sP:rriziel block i DECB | Binary decode LBL Program skip numbering
END1 E'r:gt level program | ;b | Jump CALL | Subprogram call
END2 Second level Sp Subprogram
program 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 MO2 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 24| 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 key on the panel is pressed or

external cycle start signal is ON, the program runs from the block where the cursor is located.
® If the 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

key on the panel is pressed or external cycle start signal is ON, the program runs from

where it stops.
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® The execution dwells when [2H2|  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

key 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);

® 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 aré 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, M0O1, M02 and M30, M words are executed after G
words, and NC sends corresponding signals to PLIC 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.
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1.3.1 Speed of Increment Systems

Speed

1p (IS-B) 0.1p (IS-C)
9 Output mode
Lg Metric machine | Inch machine | Metric machine | Inch machine
o system system system system
g (mm/min) (inch/min) (mm/min) (inch/min)
5 Pulse + direction 60,000 6,000 6,000 600
Q@ 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:

Least input increment| Least command
1p (IS-B) . .
(for input) increment (for output)
0.001 0.001
Metric Metric input (G21) (mm) (mm)

. 0.001 (deg) 0.001 (deg)
machine 0.0001 (inch) 0.001 (mm)
system Inch input (G20) : :

0.001 (deg) 0.001 (deg)
0.001 0.0001 h
Inch Metric input (G21) (mm) (inch)

, 0.001 (deg) 0.001 (deg)
machine 0.0004.{inch) 0.0001 (inch)
system Inch input (G20) : :

0.001, *(deg) 0.001 (deg)
0.1p (IS-C) Leas:t input increment !_east command
(for input) increment (for output)
Metric\, input 0.0001 (mm) 0.0001  (mm)
Metric machine (G21) 0.0001 (deg) 0.0001 (deg)
system Inch input 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 (degq)
system Inch input 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

1 (IS-B)

Metric input (G21)

-99999.999 ~ 99999.999
-99999.999 ~ 99999.999

(mm)
(deg)

Inch input (G20)

-9999.9999 ~ 9999.9999 (inch)
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-9999.999 ~ 9999.999 (deg)

0.1p (IS-C)

Metric input (G21)

-9999.9999 ~ 9999.9999 (mm)
-9999.9999 ~ 9999.9999 (deg)

Inch input (G20)

-999.99999 ~ 999.99999 (inch)
-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.

Machine tool Increment Linear axis Rotary axis
. Parameter range .
type system speed unit speed unit
Metric maching 1y (IS-B) ) 10~ 60000
mm/min
system 0.1y S-C) 10~ 6000 |
deg/min
Inch ~ maching{ 1H (IS-B) _ _ 5~60000 9
0.1inch/min
system 0.1y US-CO 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 lafter switching, the system automatically modifies
relevant speed parameters and gives an alarm.

® Increment parameter
The unit and range of linear axis speed ‘parameter are

increment system.

codetermined by machine tool type and

For example: parameter NO.045: X axis software limit.

Machine tool Increment Linear axis ] )

] . Linear axis parameter range
type system increment unit
Metric machine| Tp (IS-B) 0.001mm -99,999.999~ 99,999.999
system 0.1y (IS-C)> | 0.0001 mm -9,999.9999~ 9,999.9999
Inch machine| 1y (IS-B) 0.0001inch -9,999.9999~ 9,999.9999
system 0.1y (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 machine| 1y (I1S-B) 0.001deg 0~ 99999.999
tool system 0.1y (US-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:
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Increment system Linear axis coordinate data range
14 (1S-B) Metric input  (G21) -99999.999 ~ 99999.999(mm)
Inch input (G20) -9999.9999 ~ 9999.9999(inch)
01y (1S-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 0.1y S-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:

Increment Tool compensation || Tool compensation
Input type .
system data unit data range

Metric input 1 (1S-B) +9999.999
mm

(G21) 0.1 (S-C) +999.9999

Metric input 1u (1S-B) X +999.9999
inc

(G21) 0.1 (S-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 increment system.

Shown as following table:

tool.

] Linear axis screw-pitch Linear axis screw-pitch

Machine tool Increment . )

error compensation data error compensation data
type system .

unit range
Metric tool 1u (US-B) 0.001mm -255~255
machine system | 0.1y (IS-C) 0.0001mm -2550~2550
Inch tool machine| 1 p (1S-B) 0.0001inch -255~255
system 0.1u (S-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

Rotary axis
Machine tool Increment | Rotary axis screw-pitch y _XI
] ..| screw-pitch error
system system error compensation unit ]
compensation range
Metric, inch 1u (S-B) 0.001deg 0~255
machine system 0.1y (S-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.

10



Chapter 1 Programming Fundmentals

Increment system Graphic setting X,Y,Z ranges
14 (1S-B) Metric input  (G21) -99999.999 ~ 99999.999 (mm)
Inch input (G20) -9999.9999 ~ 9999.9999 (inch)
0L (1S-C) Metric input  (G21) -9999.9999 ~ 9999.9999 (mm) -
H Inch input (G20) -999.99999 ~ 999.99999 (inch) 3
[}
1.3.5 The Units and Ranges of Program Address Values %
® Definition and ranges of the pitch : g
Code | 1 (IS-B) 0.1p (IS-C) Unit 2
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
Inch input (G20) F 0.0001~50.00 0.00001~50.0 |n.ch//p|tch Flead]
I 0.06~2540 0.06~254 Pitch[lead]/inch

® Speed F definition
G94: feed per minute, F unit: mm/min
G95: feed per rotation, F definition and ranges are as follows:

1p (S-B) 0.1p (S-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

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:

I1IS1X 1IS0X
IS1Y ISOY
0187 1S1Z 1S0Z
IS1A4 | IS0A4
IS1A5 | ISOA5

A41S1, A41S0: Select increment system of 4th.

IS1A4 | IS0OA4 | Increment System of 4TH Least input/output
0 0 Sametothe X, Y, Z
0 1 IS-A 0.01
1 0 IS-B 0.001
1 1 IS-C 0.0001

A5IS1, A5IS0: Select increment system of 5th.

IS1A5 | ISOA5 | Increment System of 5TH Least input/output
0 0 Same tothe X, Y, Z
0 1 IS-A 0.01
1 0 IS-B 0.001

11
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‘ 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 I1S-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-Ais 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

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 1/0O 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.
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Table 2-1 M code table for pregram execution

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

Returnfrom the subprogram; the program will be repeated|
M99 executed. If the code M99 is used for main program ending (namely
the current 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.
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2.1.3 End of Run (M30)
Format: M30
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 Ne810 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 MO8 output signal after the M30 command is executed, and meanwhile output M05 signal.

2.1.4 Subprogram Call (M98)
Format: M98 LooocoPoooo

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 anialarm 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 Poocoo

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.
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Fig. 2-1

00001; — 01006
G92 X100 Z100; Call . G90 G1 X50 Z50; #--
M3 Sl; ' GO X100 Z200;
GO X0 Z0; ¥ X30'Z-15 F250;

Gl X200 Z200 F200; M99 oo
M9R P 1006;—/ o
GO0 X100 Z100: Retlrn

M3 S0;
M30;

o
A0

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;
MI8P1002; M98P1003; MI8P1004; / M98P 1005 : o
\::: A " N \
M30 ; N\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
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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: MOO
Command function: After MOO 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.

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 legic 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 format: S oo

—l_— 0004 Yleading 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 1
I I
[ !

-

7
= codeperforms  Delay time Suhsequer}‘ cotrtnand word or block perfortms

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

The S1~84 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
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Format:5 ocooo

— 0000---9999 (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);

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 using 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.
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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/imin). 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.
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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 value isinvariable after the F command is,executed. The feedrate is O 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.

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 s
disassembled to each interpolation axis according to the programming path
when the CNC performs the interpolation command (cutting feed).

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+dZ+d?+dZ +d?
f q, oF

' JdZed?+dZd? +d?
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f, = d, oF
JAZ+dZ+d? +d?+d?

f, = d, oF B
JdZ+dZ+d? +d?+d?

f ds oF

o JdZd?+died? +d?
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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 5th 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:

linear axis.length

f=Fx—
circulararc length

-Tool path

Feedrate along the circle between 2 arc
interpolat 1on axes is the specified 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:
19
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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, Z4th or
5th 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(%) | O | 10| 20| 30| 40| O | 60| 70| 80| 90| 400} 110| 120| 130| 140| 150

Manual feedrate

. 0 | 2.0/ 3.2/ 5.0 7.9/ 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
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 (0.001mm, 0.01'mm, 0.1mm and 1mm) 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 ;
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Manual feed: exponential type rear acceleration or deceleration ;
MPG feed: exponential type rear acceleration or deceleration ;
Step feed: exponential type rear acceleration or deceleration.

_Hl“‘”‘l ”'l“_"' speed by Acceleration
interpolation or deceleration control
CNC | Pulse signment ] Acceleration or | Drive | hxis
commeand linterpolation) "Heceleration control contral | motor
Fig. 2-9
: 1 Verse speed s
F: Rapid tra peed set by
-~
Rapid traverse speed data pmﬂer Mo, 021 |
i 1 VErSe aCCEeralon
Tx Fapid tra elerati
or deceleration time constant
Set by data parameter Mo 023
e
Ty T Time
Fig. 2-10 Curve far rapid traverse
Fe: Feedrate
4 Feedrate Te: acceleration and deceleration
| | time gonstant far cutting feedrate
}_‘; - : | (Data patameter Mo, D27, Ho, D29
| |
| |
|
| |
| |
| |
| |
| |
| |
O t t »
f; : : T : Time
— 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 BIT5 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 BIT5 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 is accelerating from the initial speed
and then decelerating to zero at last. If the program time is increasing, it may cause the lower
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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
v -
3 Previous block
% Next block Rapid Position Cutting feed Without move
g Rapid positioning X X X
=
Q 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 G01 X-100; (X axis move negatively)

Z-200; (Z axis move negatively)
Y-300; (Y axis move negatively)
E L,
< == — FProgratmrmed path
*
hY -2 actual mavernent tool path
X
¥ Fig.2-12
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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.

Gooo

L__ Command value (00143 leading zerc can be omitted)
Command address
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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
Go4 Dwell;.exact stop
G10 Programmable data input ON
G11 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
G53 Machine coordinate system selection
G92 Coordinate system set
G65 Macro
GO0 (initial G command) 01 Rapid traverse
GO01 Linear interpolation
G02 Circular interpolation (CW)
GO03 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
G884 Tapping cycle
G85 Boring cycle
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G86 Drilling cycle
G87 Back boring cycle
G88 Boring cycle
- G89 Boring cycle
g G110 Circular groove inner roughing CW
% G111 Circular groove inner roughing CCW
3 G112 Circular groove inner finishing CW
g- G113 Circular groove inner finishing CCW
@ G114 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
G91 03 Relative programming command
G94 (initial G command) Feed per minute Modal G
G95 8 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 G

24



Chapter 3 G Command

G51 Scaling ON
G67 (initial G command) 12 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) 16 Coordinate system rotation OFF command
G15 C(initial G command) Polar coordinate command OFF Modal G
G16 17 Polar coordinate command ON command
G50.1 Cinitial G command) Programmable image OFF Modal G
G51.1 22 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 G98.

3.1.2 Examples
Example 1

00001 ;

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

X20 Y30; (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 GO01
25
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can be omitted )
GO X0YO0; (Move to X0 YO at the rapid traverse rate, modal G command GO valid )

M30 ;

Example 2
00002 ;

G0 X50Y5; (Move to X50 Y5 at the rapid traverse rate )
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 G0O1 X100 Y100 F500; (G94 feed per minute - feedrate is 500mm/min )
G91 G95 G0O1 X10 F0.01; (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 Xaxis 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 Roundin
9
Punching number of 1 and 3rd side for | 0 ~ 9999 , Absolute value for E:;'mal
rectangle serial punch(G140/G141) negative omitted
A 4th, 5th axis, axis name address -99999999~-99999999xleast input | - - 1off

increment
-9999999~-99999999, xleast input
increment , absolute value of | Round-off

Width of outer rectangular roughing

milling (G132/G133) in X direction
negative number
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Punching number of 2nd and 4th S|.de 0 ~ 9999 . absolute value of Decimal
for rectangle serial i b part
punch(G140/G141) negative  numboer omitted
Radius for arc serially punch | -99999999 ~ 99999999xabsolute
. Round-off
(G142/143) value of negative number
- ~ x lut
4th, 5th axis, axis name address 99999999 ,99999999 absolute Round-off
value of negative number
Decimal
Punching  number for arc serially | 0 ~ 9999, absolute value for p:rctzlma
punch (G142/143) negative omitted
-99999999~99999999x%|east input
4th, 5th axis, axis name address ) east inpu Round-off
increment
First tool infeed distance of outer 99999999~ 99999999xleast inout
- ~ in
(G116/G117) Irectangle (G132/G133) | east P | Round-off
. g . . 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 ecima
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) ' ound-o
Decimal
G code G command in system ecima
alarm
Decimal
Length offset number 0~32
alarm
Decimal
Operation command-in G65 0~99 ecima
alarm
chjztar.we from arc start point to center -99999999~99999999xleast input
point in i Round-off
. . increment
X direction
-99999999~99999999x|east input
i Round-off
G110~G115: radius value of circle mcrerlnent, absolute  value  of | Round-o
negative number
_ _ -99999999~99999999x|east input
G134~G139: width of rectangle in X |
L increment, absolute value of | Round-off
direction ]
negative number
.06~254
G74,G84: inch screw (unit: tooth/inch) 0.06-25400 , Round-off
Absolute value for negative
Distance from arc start point to center i
L -99999999~99999999x|east input
point in Round-off

Y direction

increment
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. increment, absolute value of | Round-off
center point )
negative number
-99999999~99999999x%|east input
G114,G115: distance from start point to | increment, absolute value of | Round-off
circle negative number
-99999999~99999999x%|east input
G134~G139: width of rectangle in Y | increment, absolute value of | Round-off
direction negative number
-99999999~99999999x%|east input
G140,G141: length of 2nd side of | increment, absolute value of | Round-off
rectangle negative number
Distance from arc start point to | -99999999~99999999xleast input | - ' .
the center point in Z direction increment
G110,G111,G116,G117,G132,G133,G1 | -99999999~99999999x%|east input
34,G135: cutting increment in XY plane | increment, absolute value of | Round-off
each time negative number
G136~G139: distance from start | -99999999~-99999999x|east input
point to rectangle side in X axis | increment, | absolute value of | Round-off
direction negative number
-99999999~99999999x%|east input
G50,G51: scale , Round-off
increment, K must not be 0
-99999999~99999999x%|east input
The length of linear chamfering increrTlent, absolute  value  of | Round-off
negative number
Punching number for linear. ‘serial | -99999999~-99999999xleast input | Decimal
punch (use together with\the canned | increment, absolute value of | part
cycle punch) negative 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
i ) 0 or other number
(O-time, non-0 -time) alarm

Program number

0~9999
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-99999999~99999999x|east input

i t Decimal
Delay time in G04 (ms) |ncremen
Negative number means exact | alarm
stop
. Decimal
What kind of number reference returned
. 2~4 part
in G30 ,
omitted
Decimal
Skip sequence or alarm number in G65 | 0~9999
alarm
i Decimal
M98 subprogram call (times+program 0~99999999 ecima
name) alarm
Sequence number of M99 subprogram 0~9999 Decimal
return alarm
" . Decimal
G54.1: additional workpiece system P n | 1~48
alarm
-99999999~99999999x|east input
G50,G51: scale , Round-off
increment, p mustinot be 0
Specifying G73 and G83 cut-in value | -99999999-+99999999x%|east input
. . Round-off
per time increment
-999999999 Decimal
The value of operation in G65
© value ot operation In ~999999999 alarm
) -99999999~99999999x|east input
Radius value of arc . Round-off
increment
R plane value of canned «cycle | -99999999~99999999xleast input
] Round-off
command increment
-99999999~99999999x|east input | Decimal
The value of operation in G65 ) east Inpu ecima
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
-99999999~99999999x|east input
Corner radius value ofarccorner | increment, absolute value of | Round-off
negative number
. -99999999~99999999x|east input
Corner radius value of ] ) bsolut | ¢ | Round-off
rectangle  in G134~G139 nerement, —absolute  value o
negative number
Distance to unmachined surface, in | -99999999~99999999x%|east input
rapid cut of rough milling command | increment, absolute value of | Round-off
G110,G111,G134 and G135 negative number
First  cutting-in value in Z | -99999999~99999999x%|east input
Round-off

direction rough milling command G110,

increment, absolute value of
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G111, G116, G117, G132, G133, G134 | negative number
and G135
-99999999~-99999999xleast input
Delay time in G04 (s) increment, absolute value of | Round-off
X negative number
) ) -99999999~-99999999xleast input
X axis coordinate value . Round-off
increment
] ) -99999999~99999999xleast input
Y Y axis coordinate value . Round-off
increment
) ) -99999999~99999999xleast input
Y4 Z axis coordinate value . Round-off
increment

3.2 Rapid Positioning G00

Format: GO0 X Y Z

Function: X, Y and Z axes simultaneously move to end points from start at their rapid traverse rates.
See Fig.3-1. Two axes move at their respective speeds, the short axis arrives at the end firstly, the
long axis moves the rest of distance independently, and their resultant paths are possibly not linear.
Explanation: GO0, which is initial G command;

X, Y, Z: -99999999~99999999xleast 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.

Starb point

Mon-lingar interpolation position

End paint

Fig. 3-1

X, Y and 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

(N0.022).

The rapid traverse acceleration or deceleration time constant of X, Y and Z axes are set by the system

data parameter No. 023.
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Tool-

Z
Point A -
(-40,350,80) E
o)
Q@
------- A
0 Y } =
. / 3
Workpiece- / =4
/ «Q

Point B__.:/ / __'/
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 G01
Format: GO1 X Y Z F ;
Function: Movement path is a straight line from start to end points.

Explanation: G01, which is modal G command;
X, Y, Z: -99999999~-99999999xleast inputincrement;

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;

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:

GO1XaYB Zy Ff_;

31



GER

© IS CNC GSK980MDc Milling CNC System User Manual

Za

O is start point, A is
end point

L)

= s

O S

& /-

Q) -

3 o
/

= /

=]

(o]

X #F

L= a’>+p>+y

Fig. 3-3

The feedrate specified by F is the tool movement speed along the line. The speed of each axis is as
follows:

Speed in X axis direction: F, = %xf
Speedin Y axis direction: F, = %xf

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, G03

Format:
Circular interpolation:

Arc in the XY plane:

Arc in the XZ plane:
G
=03

02 E__
G17 X ¥ F_
=03 I T
02 E_
1a ¥4 F
I K
02 E__
G1a ¥ A F_
=03 J_KE
Helical interpolation

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

Arc in the YZ plane:
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G032 B
G17 XY 7 F_
G03 11

Arc interpolation in XZ plane, Y axis linear interpolation linkage;
02 E.

G13 ¥ 2 v - F_
G03 1K

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

G032 .
10 Y F X F
03 I_K

Function: Only two axes of circular interpolation can be linked for controlling tool movement along with the
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arc 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.
G02 movement path is CW from start to end points. GO3 movement path is CCW from start to
end points.

Explanation:

G02 and GO3 are modal G commands;

R is an arc radius, its value: -99999999~99999999x|east input increment;

When the circle center is specified by address |, J and K, they are corresponding with the X, Y and Z
axes separately.

| 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 coordinates of circle arc start point; its value: -99999999 ~
99999999xleast 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: -99999999~99999999x%|east input
increment.

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

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

Item Specified content Command Meaning
G17 Specifying XY plane arc
1 Plane specification G18 Specifying ZX plane arc
G19 Specifying YZ plane arc
2 Rotating direction Go2 cw
GO03 CCwW

G90 mode | Two axes of X, Y and Z End pomt. inthe part
3 End point coordinate system

G91 mode | Two axes of X, Y and Z Distance from start to end points
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| X axis distance from start point to the|
center point (with sign)
—_ Distance from start point J Y axis distance from start point to the
o 4 to circle center point center point(with sign)
O
Q K Z axis distance from start point to the|
g center point (with sign)
3,
a 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 G03 Go03

CW or CCW

The end point of an arc is-.specified by using the address X, Y or Z, and is
expressed as an absolute orincremental 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 |, 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:

End point (X,Y) End point (Z,X) End point (Y,Z)

Start point Start point Start point

J | K

Center O Center & - Center®”

I~

Yy

Y

| 1 | » € J

The F command is circular interpolation rate in helical interpolation, in order to achieve the linkage

interpolation between linear axis and arc, the speed of linear interpolation by the 3rd axis has the following

relationship to the F command:
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linear axis length
circular arc length

f=Fx

Helical interpolation path is as follows:

-
-
(]
«Q
o

Tool path
P 3
3
=2
«Q

X T Y

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, J and 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 @ more than 180°
G91 G02 X60.0 Y20.0 R=50.0 F300.0;

.--’“d_—_h‘\\

E=80

AN

ﬁEnd point
Start pomt\ F=50

.,

(Example for the programming)
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100

G0

40

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 I1-60.0 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, itis'very necessary to input one of the addresses |, 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.

GO02 I_; (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 |, J and K. After calculation, the radius
difference cannot exceed the permissive value set by N0.3410.

Plane selection Count the radius R value again

G17 R=+1%+J?
G18 R=vI?+K?
R

G19

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.

Note 4: The R is effective when address |, J and K are commanded with the R, but the |, J and K are disabled at one
time.
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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
(N2.3410), a P/S alarm occurs.

3.5 Dwell G04

Format: GO04 P_;or
G04 X_;

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

GO04 delay time is specified by command words P_, X_;
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See the following figure table for time unit of P_ and X_ command value:

Address P 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.

Because the side of a cylinder is allowed to use in programming, programs for cylindrical cam grooving
37
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can be created very easily.

spread Yy
= 3600 ¥
Format: GO07.1 |IPr;, —— Starts the cylindrical interpolation mode
—— (cylindrical interpolation is valid)
GO07.1 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, r=0 interpolation stops

GO07.1is G code of 00. G107 can be used instead of G07.1.
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 X axis or its] Y axis or itsf Z axis or its
G18 Zp-Xp plane

parallel axis parallel. axis parallel axis
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 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.

T X Z
'y

>
>

basicecoordinate
system X. Y. 7 G17 G138 G19

¥
]
4

b

'y

cylindrical coordinate

sy§tem C. Y. Z{rotary a7 G1s
axis is the parallel
axis of X) »C »7

[ A

4

..
-

cylindrical coordinate
system X. C. Z(rotary
axis iIs the parallel 17 315
axis of Y) >
cvlindrical coordinate 1 1
system X. Y. Clrotary
axis I1s the parallel ol 010
axis of 7)
»C >
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 No0.1022. is set to 5 (parallel axis of X axis), in this case, the command

>
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for circular interpolation is:
G18Z C; —» G18Z Xp_; (Xpisthe parallel axis for X axis)
G02/G03Z_C_R_; — G02/G03Z_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:
G19C_Z_; — G19Yp_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).
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Thereinto: F = Fc2 + sz,y,z

F. : Inlinear and circular interpolation, linear velocity (mm/min) of C axis,
Fxwyz + 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 w (deg/min) of C axis and F, (mm/min).are as follows:

180F
w =

C

(deg/min)
/4

Speed restriction: The increase of the speed F will make the output speed w 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 <Rxawp,, X< (mm/min)
180

Thereinto:
R: Indicates the cylinder radius of specified cylindrical interpolation (unit: mm)
Wmax: 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.
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® 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 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
NO01 G90 G54 G49 G40 G17 GO X0 Y0 Z30 CO
N02 G01 X5 F800
N03 G19 G07.1 C57.299
N04 G41 D1 G01 2120
NO5 C30
N06 G02 Z90 C60 R30
NO7 G01 Z70
N08 G03 Z60 C70 R10
N09 G01 C150
N10 G03 Z70 C190 R75
N11 G01 Z110 C230
N12 G02 2120 C270 R75
N13 G01 C360
N14 G40 Z100
N15 G07.1 CO
N16 G90 GO0 X10 Y20 Z30 C90
N17 M30
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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 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 G10 L10 P_| P: tool compensation number

compensation value | R_
of H command

Geometry G10 L12 P_ | R: Tool compensation value is sum of it
compensation value | R adding the value of specified tool
of D command compensation number in absolute value
Wear compensation | G10 L11 P_ R_ | command (G90) or incremental value
value of H command command (G91) .

Wear compensation | G10 L13 P
value of D command | R_

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

3.7.2 Modifying a Workingpiece Coordinate System

Command format: G10L2P n IP_;
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
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coordinate system is immediately change.

3.7.3 Modifying an Additional Workpiece Coordinate 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.

3.8 Polar Coordinate Command (G15, G16)

The coordinate value can be input in polar coordinates (radius and angle).
Format: G9o G1o G16; ...... Start the polar coordinate mode

GO0 IP_ 5 } Polar coordinate command

G15; ... Cancel the polar coordinate mode
Command descriptions: G16: Start the polar coordinate comimand
G15: Cancel the polar coordinate command

G1o: Plane selection of the polar coordinate’command (G17, G18 or G19)

G9o: 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
G18 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
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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.
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+ Polar radius
\‘ Pragram position

Ongin of the palar Currant position
cooridate system{pole) Origin of the palar
cooridate syslem{pola)

Palar radius

Pragram position

Currant position

|
palar anghs palar angle

Zero paint of the workpiece coordinate
When the polar angle is specified with an absolute command

Faro point of the workpiece coordinate

When the polar 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.

P .
olar radius - Polar radius
Program position

Origin of the palar

polar angle
coofldate syslem{pola) e

pakar angle Qirigin of the polar
cooridate system{pola)

Current position Current positicn

z int of th kpigca coordinatb
= paint o the wiorkhlece coardinste Faro point of the work piece coordinata

Whan tha polar angla is spacified with an absalutg command When the polar angle is specfied with an incremental 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:
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s (G090 G17 G16; ...... Polar coordinate command starts. Set the zero point of the workpiece coordinate
B gystetn as the origin of the polar coordinate system

.% GO0 250 ¥30; ... ... Bpecify a distance of 30mm and an angle of 30 degrees

8~.<

% GA1 316, ... Change the origin of the polar coordinate systern, and the current position is talen as the
8 origiti of the polar coordinate system

E, GO0 Gla, Change the origin of the polar coordinate systern, and zero point of the workpiece

coordinate systern 12 talcen az the origin of the polar coordinate system

G15; ...... 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
G53 Selecfc the  machine G2 Set the workpiece coordinate
coordinate system system
528,630 Re.turn to the reference G31 Skip
point
G65,G66 Call macro program G51.1,G50.1 | Programmable mirror image
G51,G50 Scaling G68,G69 Coordinate system rotation
Limitations
® 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

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

: — The XY plane is selected.
150° \.Q

-0
VY A

|
|

1 D.:.ny.f

[
L

X

® Specify angles and radius with absolute commands
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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 Y150; ...... Specify a distance of 100mm and an angle of 150 degrees

N4 Y270; ...... 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 G91Y120; ...... Specify a distance of 100mm and an angle of +120 degrees

N4 Y120; ...... Specify a distance of 100mm and an angle of +120 degrees

o
=
o

Q
=
o
3
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N5 G15 G80; ...... Cancel the polar coordinate system command
3.9 Plane Selection Command G17, G18 and G19
Format:

G177 ... XY plane
G188 ... ZX plane
G199 ... 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 wil not be changed
when a block without any command inside.
Command example:
G18X_Z_; ZXplane
X_Y_ ; Invariable plane (ZX plane)

Note 1: The plane selection command can-share the same block with other group G commands.
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 G17 Z_.

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.
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(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: G28 X_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 pointincrement against current point in X axis is indicated by G91;
Y: The absolute coordinate of middle point in Y faxis is indicated by G90,
the middle pointincrement 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 pointincrement against current point in Z axis is indicated by G91.

Connnand Function
[ENE 3 axes hold on at the imitial position, the next block contimued.
Gl X  amis reference point return, Y and £axes still in the original position
Gl Y ¥ oaxis reference point return, 2and 7 oazes still in the original position
Gils 2 £ ass reference point returny 2 and ¥ axes still in the original position
Comnmand Function

Gis X bl Hand £ axes reference point return sitnultaneously, ¥ oaxis in the original position

G2 X ¥ Hand ¥ axes reference point return sitmultaneously, ¥ oass in the original position

GIE ¥ ¥l T and 7 axes reference point return simaltaneously, X axs in the original position

GIE X ¥ A X Yand 7 reference point return simultaneously

One of the command addresses X, Y and Z or all of them can be omitted, as follows:

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.
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R (Reference point)

7

A (Start point) /
O~ /
\..
\._

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.

® |n 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.

® If 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.

)

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

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
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G29 Y Only Y axis performs the command returning from the reference point
G29 7 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
o G29 X_ Y Only X and Y axes perform the command returning from the reference point
o G29 Y__ Z Only Y and Z axes perform the command returning from the reference point
Q@
o G29 X__Y_Z | X, Y and Z perform the command returning from the reference point
3
=
(3 Process for command action:
R (Reference point)
f.?'
A (Start point) 7/
O ®//
R""'-x.“ /"fk_:)
ﬁ“‘xé} ,f/
" /-f//

B (Intermediate point) - "'“‘-«hhg':i_l
“"-\-.__\___to
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 (N0.1240~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

by reference point 4

chine cogrdinate set

Machine cdordinate by|reference|point 3

o
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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 pointreturn

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

2nd 3rd 4th

traverse rate, the machine , and reference points are returned. The

2nd reference point is returned.

command word P2 can be omitted when the machine
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
th

Machine n reference point return for X axis, Y and Z axes in the

G30 Pn X
original position

Machine nth reference point return for Y and Z axes, X axis in the

G30 Pn Y_ Z_
original position

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

th

X, Y and Z axes return to the machine n"' reference point

G30 Pn X_ Y_ Z_
simultaneously.

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

Note 2: Deceleration and zero signals check are not needed when 2nd, 3rd and 4threference points return

is 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 24 eference 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.

Sthrt 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 4th reference point return function can be employed only, or the an, 3rd 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 GO01 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 machiningis.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:
G31 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 5 # 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
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from the position interrupted by the skip signal.
Example: G31 G91 X100.0 F100 ;
Y50.0 ;

Actual movement

SKIP signal input paint | 20.0 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 ;

v
-
o
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Q
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Y100.0
(:54"‘5\"‘, 200, 0)

SKIP signal input Actual movement
50. 0

point \

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

Mevement without SKIP signal

(200. 0,40)

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

v

Actual movement

100.071 sKip signahinput 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 G41
(418 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, GO01, GO02 and GO03 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.

o
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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
G18 Z—Xplane
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 isttwo-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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P5(900,1130)

650R 630R

P4(500,1150)

C2(1550,1550)

P4{950,900)

P2{250,200)  p3(450,000) P7
(1150,900)

PY(T700,650) (1150,550)

(250,550)

PR

° T

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—P1.

NO00 G92 X0 YO0 Z0;

NO1 G90 G17 GO0 G41 D7 X250.0 Y550.0 ; (The compensation value should be

pre-set with compensation number)

N02 G01 Y900.0 F150 ;

NO03 X450.0 ;

N04 G03 X500.0 Y1150.0 R650.0 ;

NO05 G02 X900.0 R-250.0 ;

N06 G03 X950.0 Y900.0 R650.0 ;

NO07 G01 X1150.0

N08 Y550.0 ;

N09 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:

G17
G18 G43 H
G19 44

L)
=
O
Q
g Tool length compensation function.
=
=) Explanation:
Q@
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
[y t— compensation value

/ 4 ,."l

-

7 A =

0, ¥
] ’
" e rd ¥
AW Workpiece

&

The end point specified by Z axis{ moves an offset value, as above figure G17 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
length compensation value, so,. program change is not needed.

Different offset directions were specified by G43 and G44, the offset number is specified by H code.

x X

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

o
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Q

An offset number is 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 HO0O~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 compensationis, 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 G01 X50 Y50 250 H2 643 H1 direction.

G90 GO0 X100 Y100 2100 G4 H2 Linear interpolation, setting H2 tool length

compensation in negative direction

Position to X100 Y100 Z100(Z80) with H2
compensation offset.

In the same block with G02,G03,G04,G31,G92

G44 H2

G43 H1 G43 HA 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 H1 Setting H1 tool length compensation in the positive
G44 G81 X50 R5 Z-70 H2 G44 H2 direction.

G90 GO0 X100 Y100 2100 Gad H2 Setting H2 tool length compensation in the negative

direction. Starts the canned cycle from H2.

Specified in the canned cycle

G43 H1 G43 HA Setting H1 tool length compensation in the positive
G90 G81 X50 R5 Z-70 G43 H1 direction.

G49 H2 G43 H1 Compensation offset with H1; enters into canned
G49 GO X75Y75 Z75 HO G49 HO cycle mode.

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)

o
5
o
Q
=
(Y
3
3
=
Q@

_\, . ctual position ?
L =— Programmed position i

T ’ S
Compensation Sitl'»l l @ | T
|l o 4\@“
SO _‘L-_ l@ ] - "2
304 ICD d | 4

offset HO01=4.0

N1 G91 GO0 X120.0 Y80.0-;\ ..-...... )
N2 G43 Z-32.0 HO1 ;... (@
N3 GO01Z-21.0 5 .. v 3)
N4 G04 P2000 ;5 .ooovcieeeieeeeieeeen e 4)
N5 GO0 Z21.0 5 oo ®)
NG X30.0 Y-50.0 5 ..oocoiiiieiee (6)
N7 GO1Z-41.0 5 oo O]
N8 GO0 Z41.0 ; oo ®)
N9 X50.0 Y30.0 ;5 .ocoeeiiiiiiiiee ©))
N10 GO1 Z-25.0 ; ..ccoeiiiiiieiee, (10)
N11 G04 P2000 ; ....ccccoveiiiiiie. an
N12 GO0 Z57.0 HOO ; .....ccceveiennnen. 12
N13 X-200.0 Y-60.0 ; .....ccoeeeiennnen. ®
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.
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3.17 Scaling G50, G51

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

specified by the program or parameter.

Y
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P
4 Ps
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A " -3
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o I P2

P, Pa
i) D

As the above figure, PO is the scaling center. P1P2P3P4 scales to P1P2'P3'P4’.
Format:

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

Format

Significance-of command

G51 X_Y_Z P_; Scaling start
Scaling is valid
} (Scaling mode)

G50; Scaling cancel

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

P_ : Scaling rate

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

Format

Significance of command

Scaling is valid
} (Scaling mode)

X_Y_Z_: Absolute command for center
coordinate value of scaling
I_J_K_ : Scaling rate for X axis, Y axis, Z

axis respectively

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(No0.562) are used to set whether the scaling function of each axis
is valid.

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 (N0.562) 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.
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® Negative magnification rate
When a negative scale is specified, mirror image is formed (see related explanations of programmable
mirror image)

U
é ® Scale of different figure
o 1. Magnification rate of linear scaling
3 A a'b: a/b: Scaling magnification of X axis
5 ¥ ¢/d: of/d: Scaling magnification of Y axis
@ o:  Sealing center
Programmed figure
d
Scaled figure
C
4]
X
B
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

i)

o, o 100, 0) (200, 0

G90 GO0 X0.0 Y100.0;
G51 X0.0 Y0.0 0.0 12000 J1000;
G02 X100.0 Y0.0 R100.0 F500;
Above commands are equivalent to the following commands

G90 GO0 X0.0 Y100.0 Z0.0;
G02 X200.0 Y0.0 R200.0 F500;
Magnification of radius R is depends on |, 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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Scaled :

figure

|
® T 0gg
|
|
|

Cutter compensation C values are not scaled

o
=
o

Q
=
o
3
3,
=

Q

® 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
0|]5:6 : 2 XSC b y bl 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(50,Y)

| Iain program
90 | M10 GOD a0
# | L M20 M38 Fo000
| N30 G511 X50.0
| MG M&8 P00
| M50 G51.1 Y500
' MED S8 PI000
: N7 G501 X0
I » (Only cancel the mirrarimage of X axis)
| MNEO M8 PI000
—_— e —— e — = s e b NS0 G501 YD
50 Axis of mirrar image( X, 50)

B0

: Subprogram

| 08000

| 500 Ga0 X60.0 Y60.0
| G0 X90.0 F100

| Yao.n

| Xe0.0 ¥Ye0.0

: r el

|

X

50 60 90
Format: G51.1 X Y Z ; Setprogrammable mirror image

Accordingto G51.1 X__ Y__ Z , specified mirror image, of
E 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.
G511 X__Y__Z : Specify mirror image function for axes. (puton the axis as a mirror) . Thereinto,
X__Y__ Z is an absolute-command.
G50.1 X__Y__Z : Cancel mirrorimage 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/G03 of circular commands are interchanged.
® (G41/G42 of cutter compensation commands are interchanged.
® CW and 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
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AUTOjgs SANAR TRA HeA
RELATIVE POS 00003 NOOBO4 | MODAL [NFORMATION
G617 G9A G15 GBS G21
4 (40 49 (94 (98 Gha
600 G511 077 _

X 0.000 - &
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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 coordingte system workpiece

' /’/v*\ / &
— -

ATMEENT

NP

. >~ .
> - L

.
L

oG

G54 wmorkpiece coordinate’ 1 Gh8 workpiece coordinate

'y Iy

1 : LA A
Al
GBS workpiece coordinate 2-— GBY workpiece coordinate 6'

L 4

machine coordinate system

Format: G52 1P; ...... Set local coordinate system
G52 1P0O; ...... 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.
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Local coordinate system

IF_

G54 Markpiece coordinate system 1
-
55 el BET Local coardinate system

G462

o
5
o
Q
=
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3
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[=
A9 ark piece coordinate system &

-

Machine coordinate system origin

Feference paint

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 thewlocal 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 move when G52 command is being specified.

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

N1 G28 X0 Y0 Z0; v 4
N2 G90 G54 GO0 X100 Y100; 50 1
N3 G92 X0 YO0; y8

2]

N4 GOO X50 Y5O’ 1 IJ.'":H\L;JLI dinaba ayalem NS B
N5 G52 X100 Y100; s 4 generated from G52

N6 GO0 X0 YO;

N7 GO1 X50 F100; 1o e

N8 Y50; wt N3 porered o G

N9 G52 X0 YO;

N10 GO0 X0 YO; i
N 1 1 M30’ Curmrem posikm )

The local coordinate system is set by G54 coordinate system in the block N5. 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
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N1 G28 X0 YO0 Z0;

N2 G90 G54 GO0 X0 YO0;
N3 G52 X50 Y50;

N4 M98 P1234;

N5 G90 G55 GO0 X0 YO;
N6 M98 P1234;

N7 G90 G54 GO0 X0 YO0;

01234 (Subprogram)
N8 GO0 X0 Y0;

N9 G01 X50;

N10 Y50 M99;

Chapter 3 G Command

Lacal conrdinate system S is

generatad fram G52

Multiple local coordinate systems in the workpiece coordinate system

N1 G28 X0 YO Z0;

N2 G90 G54 GO0 X0 YO0;
N3 M98 P1234;

N4 G52 X100 Y100;

N5 M98 P1234;

N6 G52 X200 Y200;

N7 M98 P1234;

N8 G52 X0 YO0;

(N8 G91 G52 X-200 Y-200;)

01234 (Subprogram)
N11 GO0 X0 YO0;

N12 G01 X50;

N13 Y50;

N14 X0 YO M99;

Yo
1
25 M C5H-050 Belhogg valug
25 | o Ciad (i%%
N3 R LI ]
THIL MK
B [ - a0
i M
S coomdinge system Thie karal eoordinate: system in G &85
1541
e ILi]
L] H -
- "\-\.\_\E\-\HMEW warkpisos coordinale sysiem
M3 Is ganarated from G2
N L 1 I
H e y\ 3k TTE
G4 coordinate sysem
! ! L 5 L - N
T T T LJ L] T -
I Al 1K) A0 20y 25 5l
C urrem positkm] 0.0
A vl4 ()
T
250 4+ S N
p # Local coordinate syatem NG is
» fenerated from G52
il 4= Fa
H{ M3
i
X N1 iz
150N
“ Local coordinate system M4 s
# generated from G52
1= 1=
14
! MN13
i NI L 12
50T
# N2, G54 coordinate system
r
: " : . . . M.
T T L T T L] L
1 L1i] 11l 150 LI 2H) LI LI

Current position{,0)

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
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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 5:4 : 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

3.20 Select Machine Coordinate System G53

A specific point that serves as the reference point.s 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) G53 IP_;
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.
® In the same block with other G commands

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

G53, G90 and G91 are performed normally, and related modal is updated. The position command
specified by G53 is treated as absolute position.
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2. In the same block with tool length compensation and tool radius compensation

G53 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

o
=
o

Q
=
o
3
3,
=

Q

Machine coordinate

system Machine zero point

Ir & ;

[

|

Satting pnir; n; G-En; 7
Example
Relative coordinate Absolute Machine
X,Y,2) coordinate (X,Y,Z2) | coordinate (X,Y,Z2)

Initial position -110,-110,-110 40,40,40 -120,-120,-120
G53 X25 Y25 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:
G54 X__ Y__ Z ; Workpiece coordinate system 1
G55 X__ Y__ Z ; Workpiece coordinate system 2
G56 X__ Y__ Z ; Workpiece coordinate system 3
G57 X_ Y__ Z ; Workpiece coordinate system 4
G58 X__ Y__ Z ; Workpiece coordinate system 5
G59X__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;
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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.

o
o z
(o]
Q
Q
3
3,
=]
«Q

Workpiece zero offse
Machine zero

Examples:
N10 G55 G90 GO0 X100.0 Z220.0;
N20 G56 X80.5 Z725.5;
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.

T Hz0(591) [20.5 25 9
(80525 5 (M2 Z2)
D\\ (]
X
Hin
wzo (G900
"ﬂx-__h____
C100, 203
X

317

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.
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160 T 100 © Tool position
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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 P1--—-—-—-—-- 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 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:
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Angle of rotation

Center of rotation
A
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Format: G17
G18 G68 a_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)

- X

AN

Pngle of otation B (incre mental value ?

Angle of rotation (absolute value?

€, 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
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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 O 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 P P P P P P prm

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

When the angle of rotation is not specified, the angle in coordinate
system rotation

Setting range: -360000 ~ 360000 (unit:0.001deg) (I1S-B)
Example:

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

N2 G68 X70 Y30 R45 (N2 G68 R45)

N3 G90 G01 X0 YO F800

N4 G91 X100

N5 G02 Y100 R100

N6 G03 X-100 I-50 J-50

N7 G01 Y-100

N8 G90 G69 X-50 Y-50

N9 M30

5i4 1 0
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Tool pathwhen the command is executed in the brackets W2

- */ Qriginally programmed tool path

B -~ S
v .r‘. 1.
= b o ———
& * Y »
P \\ ‘ ’,?,.—'—
=. ™, -~
= oo
«Q Center of rotation
(70,30
| 45
| 0, 0
Tool path after rotation
C-50, -507

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 N5G03 Y10 R10 J5

N2 G90 G68 X10 Y10 R-30 N6 GO1 X-20

N3 G42 GO1 X10 Y10 F800 D1 N7 Y-10

N4 G91 X20 N8 G90 G69 G40 X0 YO

Frogrammed shape before.coordinate system rotation

Frogrammed shape after coordinate system rotation

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;
G50;

/I Coordinate system rotation mode cancel
/I Scaling mode cancel

(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

When the system is in cutter compensation C mode, specify the command in the following order:

v
-
o

«Q
=
Q
3
3
=

«

N1 G90 G69 G17 GO0 X0 YO
N2 G51 X300 Y150 P500

N3 G68 X200 Y100 R45

N4 G91 GO1 X400 Y100 F800

N5 Y100
N6 X-200
N7 Y-100
N8 X200

When only cotrdinate svstem rotation is applied

When anly scaling is applied

——utting progam

Y
4 . .
When scaling and coondinate /
system rotation are applied
ff 1\
200 g
\'\_\ ’,.-'
e L
' P
|
—
100 | =
—
—
-
"
S
—
e —
l l |
0 100 200 EilH] 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).

22200

GO1 Gas X0 Y0 R45,
GO0 MOE P2100;
909,

IMain progratm

GO2 Ga9 G17 X0 Y0;
301 F200 HO1,

II9E P2100;

IOE PO72200;

390 GO0 X0 Y0,
IW30;

22100

GO0 G42 GO1 20 ¥-10;
4,142,

7071 Y7071

G40,

99,
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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

G Operation at the
Drilli Retracti Applicati
codes riing bottom of a hole etraction pplication
Intermittent
G73 foed ! —_ Rapid feed High-speed peck drilling cycle
G74 Feed Dwell, spindle CCW | Feed Left-hand tapping cycle
G76 Cutting feed | Spindle orientation Rapid feed Finishing boring cycle
G80 — —_ —_ Canned cycle cancellation
G81 Feed — Rapid feed Drilling, point drilling
G82 Feed Dwell Rapid feed Drilling, boring, counter boring
Intermittent
G83 niermitten —_ Rapid feed Peck drilling cycle
feed
G84 Feed Dwell, spindle CW Feed Tapping
G85 Feed —_ Feed Boring
G86 Feed Spindle stop Rapid feed Boring
G388 Feed Dwell, spindle stop manual Boring
G89 Feed Dwell Feed Boring
Intermittent Full-circle helical , Round groove internal rough
G110 Rapid feed
feed rough milling apidiee milling CCW
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3.24.1.2 Canned circle explanations

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

Operation 1., Positioning of amxigdd
and ¥ ' " Oiperation 1
Operation 2...Rapid traversetopoint | © ':n:!x"’:_Stm and end points
. plane 'y
COperation 3... Hal hining:; i i !

peral .I:ln ole m@: g, Crperation 2 T‘“::-I ; Operation 7
Cperation 4. Operation at the bottom of b

. ! - - = 2z Hapid traverse feedrate
hole, - | | PointF. =9 |
Operation 5. Retraction to point B plane Lo — == Cutting feed
Operation 6. Fapid traverse to the initial : .
. e Orperation 6
Paint Operation 3 === ; peishin
Ciperation 4 ==

G111 Intermittent FuII-C|rcIle. helical Rapid feed R(.')l:lnd groove internal rough
feed rough milling milling CW
Full-circle int | Ai illi
G112 | Feed Full-circle fine milling | Rapid feed WTrelrcie - intemnat fine - mifing
CCw -
. i . , Full-circle internal fine milling o
G113 Feed Full-circle fine milling | Rapid feed =]
cw 8
G114 Feed Full-circle fine milling | Rapid feed External round fine milling CCW o
G115 Feed Full-circle fine milling | Rapid feed External round fine milling CW g
G116 | Intermittent Outer rough million CCW =3
niermitien Outer rough milling Rapid feed 9 — cg
G117 | feed Outer rough million CW
G132 Intermittent R(lac.tangle rough Rapid feed Rectangle rough mill?on CCW
G133 | feed milling Rectangle rough million CW
Intermittent Rectangle rough . Rectangle groove internal rough
134 R fi
G134 | feed milling apid feed milling CCW
G135 Intermittent R(lac.tangle rough Rapid feed R.ec?tangle groove internal rough
feed milling milling CW
G136 | Feed R(lec.:tangle fine Rapid feed R(.ac?tangle groove internal fine
milling milling CCW
G137 | Feed R(lec':tangle fine Rapid feed R(.ec?tangle groove internal fine
milling milling CW
G138 | Feed Rlec?tangle fine Rapid feed R(.ac.tangle groove external fine
milling milling CCW
G139 | Feed Rgc?tangle fine Rapid feed R(.ac.tangle groove external fine
milling milling CW

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 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.
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GA0 (Absolute command ) GA1 {Incrementalcommand])
i i

—_— ¥ Initial le we | i
%—————h—?ﬁ %—————Il—

L)

3 !

S i

I .

3 Point B plane R Paint R

= Point Z(atthe

=" bottom afhole) = )

(3 Abzolute Point 2 paiative

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.

G5 (return to initial level ) G99 (return to point R level

¥ ¥
|: [ Initial lewel |: I Imitial lewel
II%—————!-?? Ig-————h-?

1

% :

FPaint R

|
|
|
o]

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, G01, G02 and G03 command in group 01.

(1) When the canned cycle is cancelled by the command G80, if the GO0, G01, G02 and G03 of the 01
group are not specified, then the reserved modal command (GO0 or G01) performs motion before using
canned cycle.

For example:

NO0010 GO1 X0 Y0 Z0 F800; (The modal command is GO1 before entering the canned cycle)

NO0020 G81 X10 Y10 R5 Z-50; (Entering canned cycle)

NO0030 G80 X100 Y100 zZ100; (The modal GO1 command reserved before canned cycle performs

cutting feed )

If the GO1 is not specified in the abovementioned program N0010, but GO0, the GO0 performs rapid
positioning for NO030.
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When both command G80 and commands G00, G01, G02 and G03 are specified in block, actions are
performed by the latter, GO0, GO1, G02 and G03.

For example:
NO0010 G01 X0 Y0 Z0 F800; (The modal command is GO1 before entering the canned cycle)
N0020 G81 X10 Y10 R5 Z-50; (Entering canned cycle)

NO030 GO0 G80 X100 Y100 Z100; (The GO0 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 canned cycle: 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 .
. G Refer to the canned cycle list.
machining
Hole position X, Y Specifying the'hole position with the absolute and incremental value,
data control is same with GO0 position. Unit: mm;
The distance from initial point level to point R plane is specified by using
R the 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
z by 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
Q .
data G87. Unit:  mm;
P Specifying the dwell at the bottom of a hole. Relation of time and the
numerical specified are same with G04. 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:

73 (G98) Returnto the G73 (G99) Retum tothe point

initial plane at the rapid traverse R plane atthe rapid traverse
Initial level
I?é————w? . g———m?
1 1
| i .
i Foint R
FointR ¥ ¥ oin 0

{ TP g

L=

1 irTn I S

S “

Point £ Foint £

Ml
L%

Related Explanation:

(1) This kind of cycle is peckdrilling 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: 0.001Tmm.

(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;
5) Pause for time P if dwell is specified;
6) The spindle rotates CCW, and then retracts to point R plane;
)
)
)

7) The spindle is stopped; pause for time P if dwell is specified;
8) Spindle rotates CW;
9) Return to the initial plane if it is G98.

o
-
o

«Q
=
Q
3
3
=

«

(
(
(
(
(
(
(
(

Command Path:

74 (G98) (Maode for GF4 (5990 (Mode for
returning to initial plane) returning to B poaint plane)
I Initial level

Pairt B level

Tk

Spindle cow Q/S indle cow
PDIHtR% i FFIJ Faint B ]

$ P
Spindle cw l Spindle cw
Point Z Poirt Z
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.

ol

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.
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Command function
Fine boring cycle is used to bore precise holes. The tool leaves the workpiece when arriving at the hole
bottom, 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;
(4) When P is commanded, the system pauses within the time P;
(5) When the spindle orientation is executed, the spindle stops at a fixed position;
(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;
(8) Offset Q distance to XY initial position;
(9) The spindle rotates clockwise;
Command path

o
5
o
Q
=
Q
3
3
=
Q@

GTE (G98) iMode for GTE (G990 iMode for
returning to initial plane] returning to R point plane)
Q Spindle cw . Q
——————— -prq—————; Foirt B level e

Spindle cw

1
1
!
1
1
Point R Iq----1 Poirt R level
]
& :
1

Oriented I """ "'f P oint 7 Oriented I“"""'?P 7
zpindle =top zpindle =stop oin

Translation @ Tranzlation o

Paintk

P ad=-=---

> 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 Q0 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 *kk | *kKk | *kk | *kKk | *kk | *kk | 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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81 (5958) Returnto the 81 (G99) [Return tothe R
initial plane at the rapid traverze paint plane at the rapid traverze)
Initial level o)
- % B )
I | 1 (]
| I I —
| 1 | Q
L | 3
|
L ' 3,
; | ; Paint R level =]
Paint R % : PaintR % ? a
1 1
T
. |
! i
: I
) &
Point Z Poirt Z

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 ) Returntothe GAZC G99) (Return tothe R
initial plane at the rapid traverze paint plane at the rapid traverze)
Initial lewel
- 5 't
| 1 1
| 1 |
| 1 1
| 1 |
| 1 I
| 1 1
Faint R | Foint R Foint R lewal
JE— I —_— E
1 }
T
| I
: 1
1
I
(D ; Dwell@ S
Duwelon™ ooz =7 PaintZ

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
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the command 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:

(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 ( G93) Return tothe G883 ( G999 R eturn to the point

initial plane at the rapid traversze F plane at the rapid traverze

|| i

Lé.a Initial level lfg
_-_-...? fi'E -----l-?
1 1
1 1 .
Point R % + Paint R
E Fy Fy . .l}
q o
I 1o I l Id
a x 1d i l 1d
o q
L Jr ¥ '_F'
d\b &1
[ :&.} o
Point Z Paint 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
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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:
(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)
(7)
(8)

o
=
o

Q
=
o
3
3,
=

Q

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 (G958) (Maode for 84 (599) (Mode for
returning to initial plane) returning to R paint plane)
I Initial level

| 1 1

| I I

! } ! Point R level

| 1 |

| : I

i | Spindle o i Spindle cw
Point R P PaintR 4
P $ P

Spindle cow Spindle cow

Paint £ Poaint £

w
e

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

Format: G98/G99 G85X_ Y_ R_ Z_ F_ L_;

Function: 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.

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;
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Command Path:

U
=
[®]
«Q
o =385 (G93) Mode for =85 (3599) Mode for
3 returning to initial point level returning to the R point level
3 l I
«Q
-+ 2 Initial level =+
I 1 1
I 1
{ |
b .
1 | 1
Paint R | Faint R
Paoint £ Point Z

Related explanation
(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 itireturns 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 G86 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:

(
(
(
(
(
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86 (G93) Mode for 86 (G990 Mode for
returning to intial point level returning to the B point level
’ Spinde CCW
a:"f Initial lewvel
——ey D Initial level ==*r
I 1 1
1 1
L |
I 1 I Spindle CCW
1 1 1
. 1 )
Foint R ! Poirt f g PointR level
1 1
I I
1 [
1 I
: [
I — &
Spindle stops  Point £ Spindle fops Point Z

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 M05 is executed (spindle
stops), then the point R plane is retracted at the rapid traverse, the M03 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 Q P_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;

() Traverse Q distance;

(1D Return to initial plane;

(12) Offset Q distance to XY initial position;
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(19 The spindle rotates CW.
Command path

G898 (return to initial plane’ =99 (return to point B plane)

g Spindle exact
______ B

Spindle q———l
rotation Cir

b
! 1
I
%’T‘t——f i

Return to initial plane, but
remain G99 mode

U
=
O
Q
=
Q
3
3
=
o]

Spindle ff-----
rotation Cu

Point B.

Trawerse 0
distanc=

Related explanation:

(1) Q value must be positive, i.e. the negative value is commanded;:the sign is invalid; when Q value
is not commanded or Q0 is commanded, Q value is defaulted to 0.1mmj; Q value is modal, it can be used
in other fixed cycle commands, and the Q value cannot be big,/0therwise, 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 *kk | *kKk | *kk | ke | *kk | *kk | 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) 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.
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(8) The spindle rotates positively;

Command Path:

G88 (G98) Mode for

returning to initial plane

G88 (G99) Mode for
returning to the point R plane

f

Spindle ccw

—’Ol € Initial level
|
I
I
| |
Point R
— >
MPG feedrate
Spindle stop ]
after dwell Point Z

!

-
1
1
1
1
1
1 Spindle ccw
Point R_y /
— > g Point R level
1
MPG feedrate
Spindle stop
after dwell Point Z

Related Explanation:

-
=
o

Q
=
o
3
3
=

Q

The command Q is disabled in this cycle, but its value is reserved as the canned cycle modal value.

3.24.2.12 Boring Cycle G89

Format: G98/G99 G89 X_Y_ R_ Z_
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:

P_oF_~L_;

(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 ©f a hole;

(5) Cutting feed to the point R plane;

)
)
(4) For dwell time P if the P is specified;
)
)

(6) Returning to the initial point level if it is G98;

Command Path:

G89 (G98) Mode for

returning to initial plane

G89 (G99) Mode for

returning to the point R plane

f

—’? ? Initial level
| I
| I
A
Point R
dwell Point Z

!

__>(I)
|
1
|
1
|
1

Point R v ,
— > Point R level
dwell Point Z

Related Explanation:
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(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.

g 3.24.2.13 Groove Rough Milling Inside the Round G110/G111

% Format:

3 G110

3 G98/G99 X Y_R_Z_ I_ W_Q K_ V_D_ F_
a 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: |is radius 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 istover the bottom of the groove,
then bottom position is regarded as machining position);

Q: The cutting incremental value each time along Z axis direction;

K: The width increment of cut inside XY plane, it should.be less than the tool radius, and more

than O;

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 inccutting feedrate

(4) Mill a round face with radius-l helically by K increment each time from center point to outside.

(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:
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Inlcislized level
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Related Explanation:

The P and L are disabled in this cycle, butthe 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

i

G90 GO0 X50 Y50 Z50; (GO0 positioning at the rapid traverse rate)
G99 G111 X25 Y25 RS Z-50 150 W20 Q10 K10V10 F800 D1; (Rough-milling cycle inside the round
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groove D1=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

\ Tonl
%"’ Helical autivg kad fpammeter 97 7
i
; v Whbpiece

v

3.24.2.14 Fine-milling Cycle Inside Full Circle G112/G113

Format:
G112
G98/G99 X Y_R_Z I_ J_.D F_
G113
Function: A fine-milling inside the full circleis_finished with the specified radius value | 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
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.

Command Path:
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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:

1
|
] T I'he center of a .
I // circle “'*/‘
|

The starting position

Yy __

1 I

G90 GO0 X50 Y50 Z50; (GO0 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;

3.24.2.15 Fine-milling Cycle Outside Circle G114/G115

Format:
G114
G98/G99 X_ Y_ R_ Z_ I_ 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.
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.
89



LGSR CNC GSK980MDc Milling CNC System User Manual

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{{# it [-99999999 ~
99999999xleast 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:

U
=
O
«Q
=
(Y
3
3
>
«Q

~ o~~~

GL14 G115
o I'he "llfill'tll'l;-__' position
|
I |
I |
I |
I [ I |

B T S

o
[

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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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_I_J_ W _Q K C_E_D_F_
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.)
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D: serial number of tool radius, range: 0~32, DO is defaulted to be 0. The current tool radius
value is 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
)
)

o
5
o
Q
=
(Y
3
3
=
Q@

7)Z-axis rapidly positions to R reference plane

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

(11)Return to initial point plane or point R plane according to G98 or G99

(12)Return to XY starting point
?
//
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.~ o~~~ o~ o~ o~ o~ o~ o~
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1
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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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) A Initial plane | | 3
_Lfg el pne N |
5 R plane : | g
_______________ 'r e | =
| | =]
0 ; Q
___________ I Starting point 1
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[ [ 44 l 1 :
' 100 gt '
g ! 50 'ap 1ot
G90 GO0 X0 YO0 Z50; (GO0 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 X50 Y50 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 R_I_J_AB.W_Q_K_ C U_E_D_F_

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)
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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: Corner 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 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

(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

7
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C"———""? point A
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E]un: * & I

bu ha L
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J B :
R g L [ I I
» ; [ I
_:l t'l_|_| | '
o I '
L4 g LA :
\

I"nin[;)b d;.

94



Chapter 3 G Command

(133

Starling

o
[
| |

-—-
L J

Related explanation:
Commanding P, L in the cycle is invalid, but P value is saved as modal value of the fixed cycle.

Example: G133 commands to rough mill a convex plate of outer rectangle;, which is shown below:
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G90 GO0 X0 YO0 Z50; (GO0 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/G99 X_ Y_ Z_ R_ I_ 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
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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 O (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.
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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-eenter point to outside.
(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:

7

1 The initialized ploane

Point B plors:
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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
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G90 GO0 X50 Y50 Z50;(G00 rapid positioning)
G99 G134 X25 Y25 R5 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;
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Note :If the parameter value of 5122 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:
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3.24.2.19 Rectangle Groove Inner Fine-milling Cycle G136/G137

Format:
G136
G98/G99 X Y_ R_. Z_ I_«. D_ K_ U_ F_;
G137
Function: The tool performs fine-milling inside the,rectangle with the specified width and direction, it
is 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 widthralong 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.

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:
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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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G90 GO0 X50 Y50 Z50; (GO0 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_ I_ 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.

99



LGSR CNC GSK980MDc Milling CNC System User Manual

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 ~ 99999999xleast 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 O 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: -99999999~99999999xleast input increment.

U: Corner arc radius, if it is omitted, no corner arc transition.

o
5
o
Q
=
(Y
3
3
=
Q@

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.

Command Path:

GL38 GL39

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.
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G90 GO0 X50 Y50 Z50; (GO0 rapid positioning)

G99 G138 X25 Y25 R5 Z-50 180 J50 K30 U5 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 Continuous 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
[0 5 8 2} ( = [ = | = ‘[ | * | LPTK | RPTK | BRCH |

LPTK =1: Locating with GO1 in line interval drill;
=0: Locating with GO0 in line interval drill;

RPTH =1: Locating with GO1 in circle and/rectangle interval drill;
=0: Locating with GO0 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:

Start point
L value setting System execution result
Value is negative Ineffective, the value should be positive
The value is unspecified
or equals to 1

Normal drilling cycle 1 time
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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 Ne.582 LPTK
1: hole positioning of linear continuous drilling is executed by cutting path (G01).
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, G85, G86, G88, G89)
X, 'Y — End coordinate of the first.rectangle side
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 N2.0582:
RPTK=1: hole positioning of continuous drilling is executed by cutting path (G01).

=0: hole positioning of continuous drilling is executed by rapid traverse path (G0O0).
BRCH =1: return plane of continuous drilling is selected by G98,G99
=0: return plane of continuous drilling is selected by G99
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;
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End point at the 19 side

start point
And End point v

Its programming is as follows:
G90 G17 GO X0 Y0 Z225;
MO03;
G140 G81 X90 Y40 R5 Z-25 A3 B2 J20 F800;
G80 GO X100 Y100 MO5;

M30

There are 10 holes such as A1~A3, B4, B5, A6~A8, 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/G99 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.

3.24.3.3 Arc Serial Punching (G142/G143)

Format:
G142
G98/G99 Gxx X_ Y_ R_ Z_ B_(_ 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,G89)
X,Y — End point coordinate for the arc, it is fixed for G17 plane.

R — R plane position

Z — Hole depth

103

o
-
o

«Q
=
Q
3
3
=

«




o
5
o
Q
=
(Y
3
3
=
Q@

LGSR CNC GSK980MDc Milling CNC System User Manual

B — Radius of arc, when a negative value is specified, it is major arc.
(I_ J_) — The circle center and radius are calculated by | or J when the R value is not
specified.
C — Number of punching
F — Cutting feedrate
Related parameter: status parameter N2.0582:
RPTK=1: hole positioning of continuous drilling is executed by cutting path (G01).

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

Start point Endwypoint
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;
GO00 G90 X0 Y0 Z0 G17;
G98 G142 G82 150 JO R-10 Z-50 C7 F3000;
M30;
%

Note 1:When starting point and end point are the same one in the continuous drilling and |, 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
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(G110, G111, G112, G113, G114, G115, G134, G135, G136, G137, G138 and G139 are still needed to
specify the corresponding address |, 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.

GO0 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:

Ingert the dwell; wait for the spindle
speed reaches to the normal value

y §

$

G86X_Y_Z R_F_;

G04 P _; (For dwell time_ P,-without hole machining)
X Y ; (The next hole'is machined)
G04 P _; (For dwell time P, without hole machining)
X Y ; (The next hole is machined)

G04 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 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:
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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
NO010 G00 X_M3 ; GO0 positioning at the rapid traverse, and rotating the spindle;

G81 X_ Y_ Z_ R_| Because it is the beginning ‘for the canned cycle, so the value
N0020 F ; needs to be specified for'Z, R and F.

The corresponding-hele ‘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 position is shifted for Y, hole machining is
performed further by using the G81;

NO030 | Y_:

The hole_position needs to be moved along the X axis as for the
N0040 G82 X P_; pervious'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
NO0050 G80X_ Y M5 ; are 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 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.

N0060 G85X_Z R_P_;

The Z is different compared with the previous hole, and the hole

N0O070 X_Z_; e .
position just moves along the X axis;
The Z and R, P values separately specified by NOO70 and NOOG60,
N0080 G89X Y D ; the F value specified in N0O020 are taken as hole machining data,
which are used for G89 hole machining.
N0090 G112I1_J_F_D_; The fine-milling hole machined by G89 is performed by G112.
NO100 GOX_Y_Z_; positioning for a rectangle machining
G134 Start machining the rectangle;
No110 ZR1JKUD_;
NO0120 Y_ILJKUD; Begins machining the second rectangle;
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NO0130 XY IJKUD; Begins machining the 3rd rectangle;

G138 X_Y_R_Z |_| The fine-milling inside the machined rectangle groove is to be

NO140 JK U D F; performed, the corresponding data are needed;

Cancel the hole machining mode and data (except for F); the G0O1

N0150 GO1 X_Y_,
- - cutting feed is performed by XY.

Note: Address |, 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 |, J and K values need to be specified in each block, or
the alarm will be generated.
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3.24.6 Examples for Canned Cycle and Tool Length Compensation
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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 50mm)

T11 T15 T31

— —1

é Fatutn position

: 1 T%T

280 200 190 Eﬂ
l T
L ¥

B Start and end points position
50
50 I
30 | ' I |
20 \ . ' .

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 following:

NO001 G92 X0 Y0 Z0 ; The coordinate system is set at the reference point
N002 G90 GO0 Z250.0 ;
NOO3 G43 Z0 H11 ; Plane tool length compensation is performed at the initial
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plane.

N004 S30 M3 ;

The spindle starts.

Z-153.0 R-97.0 F120.0 ;

N005 G99 G81 X400.0 Y-350.0 ;

#1 hole is machined after positioning.

NOO06 Y-550.0 ;

#2 hole is machined after positioning, point R plane
returned.

NOO7 G98 Y-750.0 ;

#3 hole is machined after positioning, initial plane returned.

NO08 G99 X1200.0 ;

#4 hole is machined after positioning, point R plane
returned.

NOO09 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

NO11 GO0 X0 YO M5 ;

Reference point return, the spindle stops.

N012 G49 Z250.0 ;

Tool length compensation cancellation

NO013 G43 Z0 H15 ;

Initial plane, tool length compensation.

NO14 S20 M3 ;

Spindle starts

N015 G99 G82 X550.0 Y-450.0 ;
Z-130.0 R-97.0 P30 F70 ;

#7 hole is machined after/positioning, point R plane
returned.

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.

N019 GO0 X0 YO M5 ;

Reference point return, the spindle stops.

N020 G49 Z250.0 ;

Tool length compensation cancellation.

N021 G43 Z0 H31 ;

Tool length compensation at initial plane.

N022 S10 M3 ;

Spindle starts.

Z-153.0 R47.0 F50 ;

N023 G85 G99 X800.0 Y-350:0.;

#11 hole is machined after positioning, point R plane
returned.

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 Z0 ; 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

108



Chapter 3 G Command

axis. They are separately specified by G90 and G91 commands.
Example:

T0.0p-------

30.0f-----mmbomemo oo

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: The new 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 hot 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:

Fm=FxS
Fm: Feed value per min (mm/min);
F.: Feed value per rev per rev (mm/r);
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S: Spindle speed (r/min).

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);
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Data parameter N0.029: acceleration/deceleration time constant of cutting feed;

Data parameter N0O.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 planeswhen 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)

Initial level

““"P/

|
|
! | Point R

Initial level

|
|
|
|
)

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
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transits from a contour to another. A block for chamfering transition can insert the following blocks:
B Blocks for linear interpolation and linear interpolation

Blocks for linear interpolation and circular interpolation

[ |
B Blocks for circular interpolation and linear interpolation
[ |

Blocks for circular interpolation and circular interpolation

Inserted chamfeting
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_ IP_ L_; (_: G01~G03; IP: axis'movement command)
Go IP_;

Fig 20,1 linear chamfering

: 1 Fig 20.2 linear chamfering
of linear to linear

of linear to arc

L
Fig.20.3 : linear chamfering of arc to 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: G01~G03; IP: axis movement command )
Go IP_;
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Fig.20.8 ¢ arc chamferdng of linear to linear Fig.20.6 * arc chamfering of linear to arc

Fig.20.7 © arc chamfering of arc to linear Fig.20.8 @ arc 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 (G01, 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 M02, 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 MO3 (rotating the spindle clockwise), M04
(rotating the spindle counterclockwise), and M05 (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.
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3.30.1 Rigid Tapping

Code format:

Left-handed rigid tapping: G74 X_Y_Z R_P_F () _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.

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)

o
=
o

Q
=
o
3
3,
=

Q

G74 (G98) G74 (G99)
ﬂ Spindle stop Spindle stop
& — —»O Initial level = — —>»0
Operation 1 | Operation 1 |
Operation 2 | | Operation 6 Operation 2 |
I | | Point R
Spindle ccw [ Spindle stop Spindle ccw # Spindle stop
———> =
Point R A P Point R A P
Operation 3 ‘ Operation 5 Operation 3 Operation 5
; i Spindle cw
Spindle stop ; Spindle stop p
Spindle cw

P Operation 4 PointZ

P Operation 4 Point Z

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 No0.5211 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: G74 X_Y_Z R P_F () _L_Q_C_
(High-speed/standard) peck right-handed rigid tapping: G84 X_Y_Z R_P_F (1) _L_Q_C_

Code function: When the peck tapping is performed in rigid tapping, due to chips sticking to the tool or
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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 No0.588 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:

G74. G84 (G98) G74. G84 (G99
]’ d=back distance I d=back distance
Initial level Initial level
Spindle : | Spindle I
. . | . \ |
orientation ¥ PointR | orlentatlonx Point R
S A A N A
SRR EIE a ot 1
v i f v i
2 2
ol @ | T ol @ b= Te
v_: v
Q (3) Q (3)
A\ 4 A\ 4
\\‘ \\*
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:
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G74. G84 (G98) G74. G84 (G99)
J d=cutting start distance TJ d=cutting start distance -_—
Initial level ___Initial level g
=9 2 < _e 3
Spindle | Spindle | boint R 3
orientationi PointR | orientation | oint 3
+ 0 | 1 ? 3
Q | I Q : "Tj : : =
] o
I A A Q A
? £t ! Tt !
v ;V
. q \{
\, \,
s & 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 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

Specified Address Command address explanation
content
dH:(I: position XY Specify the hole position by the absolute value or incremental
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
Aparture It indicates that the consecutive machining cycle of L holes are performed
machining L on this line segment from start (the start position of block) to XY
data coordinate position. The continued drilling may not perform if it is not input
or the value is 0.
F Metric thread leading, the solution range: 0.001~500mm. The alarm 201
may alarm if it is not input.
| The number of the thread head per/inch, the solution range is
0.06~25400 gear/inch
C Start angle

3.30.4 Technical Specification
® Acceleration/deceleration

Rigid tapping adopts the acceleration or deceleration before a straight line to control.
® Override
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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.

® Axis switching
The Z axis tapping can only be performed in rigid'mode.

o
5
o
Q
=
(Y
3
3
=
Q@

® Scode

If the command speed is more than the maximum speed, the alarm may occur.
e 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
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T
M29 \

RATP(F76.3) \ Operation 1 Operation 3
G84 executed — —
Shielding 2
A

Qutput S command

N

|

RGTA(G61.0)

FIN(G4.3)
\

The spindle rotation operation

v
-
o

«Q
=
Q
3
3
=
«

The spindle CCW signal SFR —
Specify M29 and G74/G84 at the same block
G84 shows a sample for the following time-sequence
mo__ /1 1 i
RATP(F76.3) Operation 1 / Operation 3

G84 executed
Output S command

RGTA(G61.0)

FIN(G4.3)
The spindle rotation operation

The spindle CCW signal SFR

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.

3.30.6 The Cancellation of Rigid Tapping Mode

® The rigid tapping mode is canceled by G80
® Specify other cannedicycles 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 O;

When the state parameter No.588 (CRG) =0, the time sequence is as follows:

——

G0 or G code of one group
RATP(F76.3)

Quiput 3 command

RGTA(GE1.0) ‘i f"’
The spindle rotation operafion —| \ 1"
The spindle rotation signal Y/

When the state parameter No.588 (CRG) =1, the time sequence is as follows:
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Ga0 or G code of one group
RATP(F76.3) 1‘

Quiput S command 4 \

RGTA(GE1.0) \ ] /
The spindle rotation operafion —| \

The spindle rotation 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 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 Display Content Explanation

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 value is 0, or S code does not specify.

S value is 0.

231 |S value exceeds the maximum spindle speed|S value exceeds the setting value of data
allowed with rigid tapping parameter 086

232 |Other axis movement codes are specified/Specify a axis movement between M29
between M29 and G74/G84. and 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.
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3.30.9 Program Example
G84 shows an example for the following program

01000 (Rigid tapping example);
GO0 X0 YO0 Z0;
M29 S200;
G84 X10 Y10 Z-10 R-5 P2000 F2 C20;
X20 C40
G80;
M30;

o
=
o

Q
=
o
3
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=

Q
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CHAPTER 4 CONTROL FUNCTION of ADDITIONAL AXIS

4.1 General

The additional axis is determined by the instruction 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 SAPRA TAA HAA
RELATIVE POS 00216 NOOOOO | HODAL [NFORMAT LON

00216 NOBBBD i

GO G5O.1
Gb4
. o H30 S0000
@@@ F B n/min
nm
188 mm/min

0.
0. 600
0.

mm
JOG.F | 1260 |

FED OVRI| 150% |
@@@ PR RAP OVRI| 100%|
SPI OVRI| 100%|

.00 + w0

CUT TIME|  00:00:00]
5 10:13:22
| ABSOLUTE | POS & PRG || RELATIVE |  INTEGRATED | | |

OX>N<X
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EDIT SAAAR TAA HAA
POSITION 00216 NBBBBD | HODAL [NFORMATION
[RELATIVE] [ABSOLUTE] [HACHINE] G17 G90 GI5 GBY G21
by 0.000 ¥ fs R 1515] ¥ 0.000 G40 G49 G94 G98 GbO
00 G50.1
y 0.000 ¥ 0.000 ¥ 0.000 G54
Z 0.000 I 0.000 I 0.000 H30 50000
A 0.000 A 0.000 A 0.000
F B non/min
® 0.000 c 0.000 c 0.000 T
PROGRAN MAIN INFORMATION
1 [o6160: | Jos.F | 1260 |
2 (NGB0 G40 G17 G49 GSO GOO;
3 [NOD4@ G54 GEO GIO X-26.92 Y22.364 S3000 WO3: FED_OVRI| 150%
4 (Neese 7225 - RAP OVRI| 100%|
6 [NGB70 GO1 Z-25.5 F1500. MOS:
7 |noose x-22.364 Y26.92: PART CNT| 0
8 [N@@9e GOz ¥-21.395 Y27.696 [38.699 J-47.379: CUT TIME|  ©9:00:00]
£ 10:09:39
ABSOLUTE | POS & PRE | RELATIVE | 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

0 1 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.
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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”.

® 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 (G01) 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 G01 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:
207 +40°
300

=0.14907 (min)

The speed of C axis is:
40
0.14907

Note: When there is no special explanation in the subsequent narration, the axis names of additional rotation axes
are expressed with “C”.

=0268.3 (deg/min)

® 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
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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:

(1) When the coordinate cycle is disabled:

C-axis positive

_______ | | | R B

-Q0a0* -180® 0® 120" 380° gaGa®

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:

-
=
o

Q
2
o
3
3,
=

Q

) \ \ L C-axis positive
n° 3600 o® 3a0° n® 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 Parametéer 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 neverichanges 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 No0.188 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.

[0 1 8 8] [ ™ |RRTx| *™ | * | ** |RRLx|RABx | ROAXx |

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, B and C.
® The time sequence and process of the zero return mode D
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Z i 1

Fapid

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.
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NC system
_ Spindle speed  [Spindle contoun
control mode control mode
Speed command Fosition command
{(Analog voltage) {Position pulse)

-
=
o

Q
2
o
3
3,
=

Q

Speed control mode  |Position control mode

Spindle servo controller

J

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 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.

| 0 1 8 7 | | I1IS1X | 1IS0X |RCSX| hde g | b | e |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.Jrotation axis |rotation axis
ROTx 0 1 1 0
ROSXx 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.
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The zero return of Cs axis is performed opening the feed axis and the direction selection
signal +Jn (G100) or —Jn (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 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 signaliindicates that the controlled axis has been controlled under the
Cs contour.
[Output condition] “Spindle speed control mode —>0
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
NC O PLC Spinde Sem
- ®hvarking

The signal output of

FECEL spindle servy
arking

b
[

User shifts and inputs
for the spindle working

Time sequence figure
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Input shif by the
LSer

The signal input of \r

The spindle servo work at the
position mode

spindle servo

F 3

working

The signal output
of spindle  servo
working

¥

The spindle semo shifts in working mode

COMN (GO27#7)

The spindle servo shitts inworking mode |4—>

—

FECEL (FO4441 )

M spindle control mode switch

Relative parameter
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Chapter 5 Macro Program
CHAPTER S5 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

_~"| 09011,

GOEPR011A1015:

. |
_;;' 4 I-"I
|'. —f +
¥ lll |I
\\
10 and 5 respectively call macro S\
program and define wvariables #1 Variables #1 and #4 can be
and #4 = used to replace the unknown
& TN movement distance
L AR
™A "_-"'.1"'. 1|
|_" .ir_fj, |

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 PpRrAaBbKKk ;

)
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«Q
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Q
3
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«Q

p:
r:
a:

Macro program number of circular holes
Radius
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, G01 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_.
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3. When an M98 block contains another NC command (for example,G01 X100.0 M98 P_), the machine

stops in 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

Ry ® Non-modal call (G65)
,_8 When G65 is specified, the macro program specified at address P is called. Argument (data) can be
g passed to the custom macro program.
3 Format: G65P_L_ <argument>_;
g 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 (armraent) (Custom tmacra) Diata {argmment) assigned to

G5 Pon10 450 B2OJL3s

Qoool
GO0 G0 50 YSEI/
)

I.";-'].:3D;*\—\-_

e

_‘_\_‘_‘_‘_‘_‘_‘_‘_‘_‘_'_‘—'—-

local wariahles #1 and #2

09010 /
GO1 G42 X#t T#2F300;

GO2 231 Y Rl
#3 =#1 +

I.‘.:-'E'E';

Argument specification: two types of argument specification are available.
Argument specification |: it uses letter other than G, L;-O; N and P once each. In repeated specification, the

last one prevails.

Argument.specification |

Address | Wariable Address | Variable Address | Vanable
numkber number number

A #1 [ # T #20

B w2 J #9 U #21

C #3 K #5 i #22

D #7 M #13 W #23

E #5 ] #17 X #24

F #4 R #18 Y #25

H #11 3 #159 Z #26

Note: Addresses that need not to be specified can be omitted. Local variables corresponding to an omitted address

are set to null.

Argument specification 1l: Uses A, B, C and i, 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 |,

J, and K up to ten times.

Argument specification Il

Address | Variahle Address | Variable Address | Vanable

number number number
A #1 Ka #12 Jr #23
B #2 |5 #13 K7 #24
C #3 Ja #14 la #25
4 #d Ky #15 Jg #26
Jq #h l5 #16 Kg #27
Ko #5 Js #T Iy #28
la # Kx #18 Jo #29
Jo %A la #19 Ko #30
Kz #E' ] #2':' |1|: #31
I3 #10 Kg #21 Jig #32
Jg #11 l7 #2Z Ko #33
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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 J15 16 J7 K9 K11 K12 J30; The variables are passed as
follows:

M14—#4, J15-#5, 16-#7, JT-#8, K9—#6, K11-#9, K12-#12, J30—-#11;
Format: G65 must be specified before any argument.

Mixture of argument specifications | and II: The CNC internally identifies argument specification | and Il
If a mixture of argument specification | and Il is specified, the type of argument specification specified later
take precedence.

Example
Gas P00l Ald B0 133 14 D

=yariahle=
#l: 1.2
#2410
#3: Mull
#4: -3.3
#5: Mull
#6: Mull
#7: 4 —

=l 5 o=

When both 14 and D5 amuments-are commanded for
variahle # 7 in this example, the later, D45 is valid.

&

® 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, G01, G02, and
GO03
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: Y coordinate of center point (absolute or incremental) (#25)
Z: Hole depth (#26)
R: Coordinates of an rapid approaching point (#18)
F: Cutting feedrate (#9)
I: Circle radius (#4)
A: Drilling start angle (#1)
B: Incremental angle (clockwise when negative value is specified). (#2)
H: Number of holes (#11)

Macro call : 00002

G90 GO0 X0 YO0 Z100;

G65 P9100 X100 Y50 R30 Z-50 F500 1100 A45 B30 H5;

M30;

Macro program (the called program): 09100

#3=#H4003 ... ... Stores G codes of 03 group
IF[#3 EQ 90]GOTO Tt - vevvieianannnns Branches to N1 in the G90 mode
#H24=H#5001+#24; ... .o Calculates the X coordinate of the center point
H#25=H#5002+#25; ... .o, Calculates the Y coordinate of the center point
N1 WHILE [#11 GT 0] DO 1; ... ......... Until the number of remaining holes reaches 0
#5=H#H24+#4*COS[#1];............ Calculates.the.hole.position.onX.axis
H#O=H25+#4*SIN[#1]; ... .o 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=HAHH2, Updates the angles
= - B I Decrements the number of holes
END 1;
GH3 GBO; ... e 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)
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Current tool

LSl position
X0.Y213.5 Iﬁl
—
Mo -
—
X100.Y20
Call format: G66 P9201 Aa Bb Cc; (the argument in this example is assumed)
Macro program: 00001
G90 G17 GO0 X0 YO0 Z0;
G00 X150 Y20; position
G66 P9201 A-10 B-40 C2000; ----- pass the argument, be ready for machining
G00 X100 Y20; position to h1, call macro program (hole machining)
GO0 X50 Y65; position to h1, call macro program (hole machining)
MO09; non-movement code, does not call macro program
G00 X0 Y23.5; -—-—-—-- position to h1, call macro program, (hole machining)
G67; cancel macro program modal call
GO00 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 G01, 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(i=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
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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

1.  On macro variable page, “Null” indicates the variable is null, i,e, undefined. The mark **********
indicates the variable value overflows of the range (but the internal stored data may not overflow).

2. The value of public variables (#100~#199, #500~#999) can be displayed on macro variable page,
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or be assigned directly by inputting data on the page.

EDIT | SARAA.TAA HAA

| NO. DATA | ND. DATA | NO. DATA H
100 12 124 |
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 \
111 123 135 o

0100 MWemory data,set @ after power on.

A | ESA; LOCAL VAR| SYS VAR | | FINDCP) |

3. 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 SAARA TR HeA
| NO. | DATA | NOD. | DATA | NO. | DATA I
1 13 25
2 14 26
3 15 27
4 16 28
5 17 29
6 18 30
7 19 31
8 20 32
9 21 33
18 22
11 23
12 24
0001 MWemory data,set @ after power on.

10:29:28

A PUB YAR |LUCAL YAR SYS VAR | | FIND(P) |
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EDIT S00RA TAA HEA

| NO. | DATA | NO. | DATA | NO. DATA I
1600 8 1012 g 1107 ]
1601 8 1013 g 1108 b
1002 @ 1014 g 1109 ]
1603 @ 1015 g 1110 ]
1004 8 1032 g 1111 ]
1605 @ 1160 g 1112 ]
1006 @ 1181 g 1113 ]
1607 8 1162 g 1114 b
1008 8 1103 g 1115 o
1009 @ 1104 g 1132 ]
1010 8 1185 g 1133 b
1011 8 1106 o 2001 0000/

1000 Read G54.0°s value

A | PUB VAR | LOCAL VAR || SYS VAR

10:29:37

| FIND(P) ‘
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4. Variable data range: integral type: -2147483648~2147483647, real number type: -10*'~-10%, 0,

or 102~10%".

Intergral type: 2147483648~2147483647 real number type: -10*'~-10"%°, 0, or 10%~10*".

® Types of variables

Variables are classified into four types by variable number:

Variabl T f
ariable yr:te ° Function Range Remark
number variable
40 NuI.I This varlab.le is alway.s nuII: No value NULL
variable | can be assigned to this variable.
Local variable can “only be used
within a macro“to“hold data such as
Local the resultsof ‘operations. When the
#1~#33 _ power is ‘turned off, local variables
variable AN
are initialized to null. When a macro
is called, arguments are assigned to
local variables.
When the power is
#100~#199 turned off, variables read!
Public Public variables can be shared | are initialized to null. write/
variable | among different macro programs. When the power is displa
#500~#999 turned off, data is | "o
stored
#1000~#1015 G54, G55 output Read
#1032 S.tore G54, G§5, read all 16 bits of a only
signal at one time
System i
#1100~#1115 variable G54, G55 input 0,1 processed by
i i PL
#1132 (234) Store G54, G§5,wrlte all 16 bits of a C Read/
signal at one time write
#1133 Store G56~G§9, write all 32 bits of a
signal at one time
t Tool length ti R
#2001~#2032 | SYSteM | Tool length compensation wear 19999.999~9999.999 | 12/
variable write
42001-#2232 Tool length compensation -9999.999~9999.999 Band/

LA~ a1
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#2401~#2432

#2601~#2632

#3003~#3004

#3901

#4001

#4002~#4003

#4005~#4007

#4008

#4010

#4014

#4107

#4109

#4111

#4113~#4115

#4119~#4120

write
Cutter compensation wear -9999.999~9999.999 | Read/
write
Cutter compensation wear -9999.999~9999.999 | Read/
write
Automatic operation control—#3003 |, 1, 2, 3 Read/
Automatic operation control—#3004 0~7 Write
The number of machined parts 0~99999999 Re.ad/
write
G00, G01, G02, GO3, G73, G74,
G80, G81, G82, G83, G84, G85
' ’ ’ ' ' ’ dal G de | Read
G86, G88, G89, G110, G111, G112, mioi 1 coce Oﬁa
G113, G114, G115, G134, G135, | O P y
G136, G137, G138, G139
G17, G18, G19—#4002 modal G code group | Read
2 only
G90, G91—#4003 modal. G code group | Read
3 only
G94, G95—#4005 modal G code group | Read
5 only
G20, G21—#4006 modal G code group | Read
6 only
G40, G41, G42—#4007. modal G code group | Read
7 only
G43, G44, G49 modal G code group | Read
8 only
G98, G99 modal G code group | Read
10 only
G54~G59 modal G code group | Read
14 only
D code 0~32 Read
only
F code 0~15000 Read
only
H code 0~32 Read
only
M
code—#4113 0~99 Read
only
Sequence number—#4114 0~99999 Read
only
P
rogram number —#4115 0~9999 Read
only
S code—#4119 Read
coce 0~9999 e
only
T code—#4120 Read
code 0~32 ea
only

#5001~

n
()
(=)
(B

System

1~5 axes; block end point; workpiece

Q0099 999~90999 999
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#5021~5025

#5041~5045

#5061~5065

#5081~5085

#5201~5205

#5221~5225

#5241~5245

#5261~5265

#5281~5285

#5301~5305

#5321~5325

variable

coordinate system; tool only
compensation value not included
1~5 axes; current position; machine Read
coordinate system; tool | -9999.999~9999.999 onl
compensation value included y
1~5 axes, the current position, Read
workpiece coordinate system contain | -9999.999~9999.999 onl
tool compensation value y
1~5 axes, skip signal position; Read
workpiece coordinate system; tool | -9999.999~9999.999 onl
compensation value included y
1~5 axes; tool length f:ompensatlon -9999.999~9999.999 Read
value; current execution value. only
1~5. axes; external workpiece zero -9999.999~9999.999 Rejad/
point offset value write
1~5 axes, G54 workpiece zero point -9999.999~9999 999 Re.ad/
offset value write
1~5 axes, G55 workpiece zero point ~9999.999~9999.999 Rgad/
offset value write
1~5 axes, G56 workpiece zero, point -9999.999~9999.999 Re.ad/
offset value write
1~5 axes, G57 workpiece zero point -9999.999~9999 999 Re.ad/
offset value write
1~5 axes, G58 workpiece zero point -9999.999~9999 999 Re.ad/
offset value write
1~5 axes, G59. workpiece zero point -9999.999~9999 999 Rejad/
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>,
G90 X100 Y#1 equals to G90 X100
b, Arithmetic operation
<Null> equals to 0 in any case except when assigned by <Null>.

When #1=0

G90 X100 Y#1 equals to G90 X100 YO

When #1=< Null >

When #1=0

#2=11
The arithmetic operation result #2
equals to< Null>

(assignment)

#2=#1
The arithmetic operation result #2
equalsto 0

#2=#1*5 #2=#1*5

The arithmetic operation result #2 | The arithmetic operation result #2
equalsto 0 equalsto 0

#2=H1+#1 #2=#1+#1

The arithmetic operation result #2
equalsto 0

The arithmetic operation result #2
equalsto 0
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c. Conditional expression
<Null> differs from 0 only for EQ and NE.

When #1= Null When #1=0
- #1 EQ#0 #1 EQ#0
3 ! !
8 True False
g #1 NE #0 #1 NE #0
3 ! !
(‘5:' 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., 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 magro program call and local variable is shown as follows:

. Macro Program Macro Program Macro Program Macro Program
Main Program

Level 1 Levels 2 lLevels 3 Lovels 4
-— 0 O -
GBaP- LBhP- GRIP- (ahP—
W99 M99 [ LELE! Ma
Level O Level 1 Levels 2 Levels 3 Lovels 4
i1 #1 El Fl E]
#33 B33 233 #33 H33

® Explanations
1. #1~#33 local variables (0 level) are provided in the main program.
2. When a macro program (1 level) is called by G65, 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 ).
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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 ), 3 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.

Buiwwesbolid

® 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:

EDIT ~ 5SBAEA TEA HAA

| NO. | DATA | NO. | DATA | ND. DATA e
e [ 2 124 \
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 8 after power on.

" 19:26:35

NTN - CUCIR[]INATE| | FIND(P) | |

2. Pressing 2 enters macro variable operation page, which is shown below:
EDIT | 5PPAR TEP HE@
| NO. | DATA | NO. | DATA | NO. | DATA

e [ 2 124
101 113 125
102 114 126
103 115 127
104 116 128
105 17 129
106 18 130
107 19 131
108 120 132
109 121 133
110 122 134
11 123 135
0100 Memory data,set @ atter 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
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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 | SAP@Ee TRA Ham
U | NO. | DATA | ND. | DATA | NO. | DATA [=]
3 oo [ e 124 "
Q 101 13 125 |
=
Y 102 114 176 |
3 103 115 127 |
3 184 118 128 |
5 105 117 129 |
@ 106 118 130 |
107 119 131 |
108 120 132 |
109 121 133 |
110 122 134 |
1 123 135 =
0100 Memory data,set @ after power on.

< 10:59:14

A - LOCAL VAR | SYS ¥AR |[] ANNOTATE F| FIND(P) | |

4. Press L TATE F, and the figure is shown below:

EDIT |~ SORAR TAA HAR
OFT —> WACRO [PUBLIC VARIABLE] e\ 00216 NGDOOD

| nO. | DATA | NO. | DATA | Wo. .| DATA B
100 112 |
101 113 175 |
102 114 126 |
103 115 127 |
194 116 128 |
105 17 129 |
106 118 130 |
107 119 131 |
108 120 132 |
189 w2 133 |
118 Y 134 |
111 123 135 =

Reading macro annotate message from macronote.txt?

[INPUT] 0K

[ CANCEL JCANCEL:
A - LOCAL VAR | 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@e@0 TAA Hea

| NO. | DATA | NO. | DATA | NO. | DATA =
e [ e 124 |
181 113 175 |
102 114 126 |
103 115 127 |
104 116 178 |
105 117 129 |
106 118 130 |
197 119 131 |
108 120 132 |
109 121 133 |
110 122 134 |
1 123 135 =

0100 Memory data,set @ after power on.

number of gear teeth ;

* 11:52:48

N - LOCAL VAR | SYS VAR |D ANNOTATE F| FIND(P)
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® 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 [i%
macronote.txt. which is shown below: 8
27 Racromote txt o
=| or#E : 3
= DK 3
E =
@
3. Note format: ID, note;
Example:
ID1, note 1;
ID2, note 2;

For example: #100#101#500#501, its note file is shown below:

L\ macronote. bzt = i _JJ‘JjLii}
MHRIE) dRERGE) fETL0) EEFW) FEED

180,number of gear teeth ;
181,the pumber of machined parts;
504,number of cycles

e1,try cutting tooth number;

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

#1000~#101 | A 16-bit signal can be sent from the PLC to a custom macro.
5 Used to read signal bit by bit.

A 16-bit signal can be sent from the PLC to a custom macro.
Used to read al 16 bits of a signal at one time.

#1100~#111 | A 16-bit signal can be sent from the PLC to a custom macro.
5 Used to read and write signal bit by bit.

A 16-bit signal can be sent from the PLC to a custom macro.
Used to read and write all 16 bits of a signal at one time.
#1133 A 32-bit signal can be sent from the PLC to a custom macro.

#1032

#1132
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‘ ‘ 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.

o e Tool compensation value tool compensation value can be read and written
é Compensation No. | Tool length compensation Cutter compensation
o Geometric (H) | Wear (H) | Geometric (D) | Wear (D)
g 01 #2201 #2001 #2601 #2401
2 02 #2202 #2002 #2602 #2402
03 #2203 #2003 #2603 #2403
31 #2231 #2031 #2631 #2431
32 #2232 #2032 #2632 #2432
e Automatic operation control The control state of automatic operation can be changed
Variable Variable Single block Con.mPIetion o.f an
No. value auxiliary function
0 Enabled To be.awaited
1 Disabled To.be awaited
#3003 _
2 Enabled Not/to be awaited
3 Disabled Not to be awaited

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 (G461 is0), 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 Feed hold Feedr.a te Exact stop
value 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.
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Note 4: When feedrate override is disabled, an override of 100% is always applied regardless of the setting of the
feedrate override.

Note 5: 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. g
Variable No. Function %

#3901 Number of machined parts 3

3,

>

Q

e Modal information
Modal information specified in blocks up to the immediately preceding block can be read.

Variable No. Function
Group 1 (G00, G01, G02, G03, G73, G74, G80, G81, G82, G83,

#4001 G84, G85, G86, G88, G89, G110, G111, G112, G113, G114, G115,
G134, G135, G136, G137, G138, G139)

#4002 Group 2 (G17, G18, G19)

#4003 Group 3 (G90, G91)

#4005 Group 5 (G94, G95)

#4006 Group 6 (G20, G21)

#4007 Group 7 (G40, G41, G42)

#4008 Group 8 (G43, G44, G49)

#4010 Group 10 (G98, G99)

#4014 Group 14 (G54, G55,.G56,"G57, G58, G59)

#4107 D code

#4109 F code

#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.
Variable No. Function Read  during
movement

45001~#5005 Workpiece coor.dinate system block end point Enabled
(tool compensation value not included)
Machine coordinate system current position( tool ,

#5021~#5025 . . Disabled

compensation value included)

45041~#5045 Workpiece coordinate sy./stem current position Disabled
(tool compensation value included)

45061~#5065 Workpiece coord.inate syst.em 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.
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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.

® Please strictly observe the formats and specifications in the following.“Arithmetic and Logic

Operation” table.

Arithmetic and Logic Operation

# = ATAN [#] / [#k]

Function Statement format Traditional G65H format | Remark
Definition, assignment #i=4# G65 H1 P#i Q#j
Sum #i=4# +#k G65 H2 P#i Q#j R#k Logic operation is
Subtraction #i=4#-#k G65 H3 P#i Q#j R#k performed on binary
Multiplication #i=4# * #k G65 H4 P#i Q#j R#k numbers bit by bit.
Division #i=4#j/#k G65 H5 P#i Q#j R#k
OR #i = #j OR #k G65 H11 P#i Q#j R#k
AND #i = #]'/AND #k G65 H12 P#i Q#j R#k
XOR #i =# XOR #k G65 H13 P#i Q#j R#k
Square root #l = SQRT [#] G65 H21 P#i Q#j
Absolute value #=ABS [#] G65 H22 P#i Q#j
Rounding off #1= ROUND [#] G65 H23 P#i Q#j
Round!ng up #=FUP [#] G65 H24P#I.Q#J.
Rounding down ; G65 H25 P#i Q#j
Nature logarithm M=FIX L#] G65 H26 P#i Q#;
Exponential function #=LN [#] G65 H27 P#i Q#j

#l =EXP [#]
Sine #i=SIN [#] G65 H31 P#i Q#j An angle is specified in
Arcsine # = ASIN [#] / [#k]| G65 H32 P#i Q#] degree. 90 degrees
Cosine #=COS [#] G65 H33 P#i Q#j and 30 minutes s
Arccosine #i=ACOS [#] G65 H34 P#! Q#J. represented as 90.5
Tangent i , G65 H35 P#i Q#j degree.
Arctangent M=TAN [#] G65 H36 P#i Q#j Rtk

Conversion from BCD to
BIN
Conversion from BIN to

# =BIN [#]

G65 H41 P#i Q¥
G65 H42 P#i Qi

Used for the signal
exchange to and from
PLC.
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BCD

#=BCD [#]

Unconditional branch

GOTO #i

G65 H80 P#i Q#j R#k

Please note that #K is

Equals to branch IF (#i EQ #j) GOTO #k | G65 H81 P#i Q#j R#k the skip signal in

Not equals to branch IF (#i NE #j) GOTO #k | G65 H82 P#i Q#j R#k macro statement and -
Greater than branch IF (# GT #j) GOTO #k | G65 H83 P#i Q#j R#k P#i is the skip signal in 9
Smaller than branch IF (#i LT #j) GOTO #k | G65 H84 P#i Q#j R#k traditional G65H c.g
Greater than or equals to IF (#i GE #j) GOTO #k | G65 H85 P#i Q#j R#k format. g
branch IF (#i LE #j) GOTO #k | G65 H86 P#i Q#j R#k 3
Smaller than or equals to ‘g
branch

User alarm None G65 H99 P#i 0=<P<100

5.3.1 Traditional 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.
® General format
G65 Hm P#i Q#j 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#1011 R#102...... #100 = #101 o #102 ;
G65 Hm R#100 P#101 Q15 ...... #101 =150 #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, # = #J
G65 HO01 P#l Q#J;
(example) G65 HO1
G65 HO1 P#101 Q#110; (#101 = #110)
G65 HO1 P#101 Q-#102; (#101 = -#102)
(2) Addition operation #l = #J + #K
G65 HO02 P#l Q#J R#K:
(example) G65 H02 P#101
G65 HO02 P#101 Q#110 R#102;
(3) Subtraction operation #l = #J — #K
G65 HO03 P#l Q#J R#K;
(example) G65 HO03 P#101 Q#102 R#103;
(4) Multiplication operation #l = #J x #K

P#101 Q125; (#101 = 125)

Q#102 R15; (#101 = #102 + 15)
(#101 = #110 + #102)

(#101 = #102 — #103)
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G65 H04 P#l Q#J R#K;

(example) G65 H04 P#101 Q#102 R#103; (#101 = #102 x #103)
(5) Division operation #I = #J + #K

G65 HO05 P#l Q#J R#K;

(example) G65 HO05 P#101 Q#102 R#103; (#101 = #102 = #103)
Note: The divisor #k cannot be 0, otherwise an alarm occurs.
(6) OR operation #l = #J OR #K

G65 H11 _P#l Q#J R#K;

(example) G65 H11 P#101 Q#102 R#103; (#101 = #102 OR #103)
(7) AND operation #| = #J AND #K

G65 H12 P#l Q#J R#K;

(example) G65 H12 P#101 Q#102 R#103; (#101 = #102 AND #103)
(8) XOR operation # = #J XOR #K

G65 H13 P#l Q#J R#K;

(example) G65 H13 P#101 Q#102 R#103; (#101 = #102 XOR #103)
(9) Square root #I = J#1

G65 H21 P#l Q#J;
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(example) G65 H21 P#101 Q#102; #101 = #102)
Note: the radicand #J cannot be negative, otherwise, an alarm occurs.
(10) Absolute value #l = |#J |
G65 H22 P#l Q#J;
(example) G65 H22 P#101 Q-102; #101 = | -102 | #101=102)

(11) Rounding off #1 = ROUNDI[#J] (ROUNDroff the first decimal)
G65 H23 P#l Q#J;
(example) G65 H23 P#101 “Q1.2359; (#101 = 1.2359 #101=1)
(12) Roundingup #l = FUP[#d]
G65 H24 P#l Q#J;
(13) Rounding down #l = FIX [#J]
G65 H25 P#l 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 #| = LN [#J]
G65 H26 P#l 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 #| = EXP[#J]
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G65 H27 P#l Q#J;

(example) G65 H27 P#101 Q#102; (#101 = EXP [#102]D
(16) Sine  #l = SIN[#J] (unit: deg)

G65 H31 P#l Q#J;

(example) G65 H31 P#101 Q#103: (#101=SIN[#103])
(17) Arcsine #1 = ASIN[#J]

G65 H32 P#l 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#l Q#J;
(example) G65 H33 P#101 Q#103; (#101=COS [#103])
(19) Arccosine #1 = ACOS[#J]
G65 H34 P#l 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#l Q#J;
(example) G65 H35 P#101 Q#103; (#101=TAN [#103])
Note: #J cannot be equal to Kmr+m/2 ( K=0, +1, +2;£3....) , otherwise the result is wrong.
(21) Arctangent #1 = ATAN [#J]/ [#K] (unit: deg)
G65 H36 P#l 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 # = BIN[#J]
G65 H41 P#l Q#J;
(example) G65 H41 P#101 Q#102; (#101 = BIN[#102])
(23) Conversion from BIN to BCD #| = BCDI[#J]
G65 H42 P#l Qi#J;

(example) G65 H42 P#101 Q#102; (#101 = BCD[#102])
(24) Unconditional branch
G65 H80 Pn; Pn: sequence number
(example) G65 H80 P120; (Go to N120 block)
(25) Equal to conditional branch
G65 H81 Q#l 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 execute in order.
(26) Not equal to conditional branch
G65 H82 Q#l R#J Pn; Pn: sequence number, can be variable
(example) G65 H82 #101 #102 C1000;
When #101 does not equal to #102, branch to N1000 block; or execute in order.
(27) Greater than conditional branch
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G65 H83 Q#l 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 Q#l 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#l R#J Pn; Pn: sequence number, variable

(example) G65 H85 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 Q#l 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.
(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 #j and #k in the expression can be assigned as constants. The left variable (the
first variable) can be assigned by 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 i key, macro editing state can be switched or

inserted.

Differences of Automatic space Processing of letter O | Input of special signs
two states

When edltlhg, spaces | Press O to switch, copy, Special signs cannot be
Insert state are automatically added | delete programs input

to identify the words.
Macro editing | space are not | Input as a letter “O” Special signs can be
state automatically added input

® 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[#]
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i. the solution ranges are as indicated below

when the NAT bit of parameter No.520 is set to 0: 270°~ 90°
when the NAT bit of parameter No.520 is set to 1: -90°~ 90°

ii. when the #j is beyond the range of -1 to 1, P/S alarm is issued.
ii. a constant can be used instead of the #j variable.

3. ARCCOS #i=ACOS[#]

i. 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[#1/[#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=ATANI[-1]/[-1] is specified, #1=225°

“f

_ i)
| X
s -1

When the NAT bit of parameterNo.520 is setto 1: -180°~ 180°
[Example] when #1=ATAN[-1]/[-1] is specified, #1=-135°

“f

——
_/ '55“ :{

-

----- -1

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 #; is zero or smaller, P/S alarm is issued.
iii . A constant can be used instead of the #j variable.

6. Exponential function #i=EXP[#]]
i. Note that the relative error may be greater than 108,
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i. 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=ROUND[#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:

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) #1223 SINF];

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...)
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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.
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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 Is not sa-
fisfied Pracessing Jlfthe condition is satisfied

M2 GO0 G911 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 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 they are equal or one value is smaller or greater than the other value.

Operator Meaning
EQor == Equal to (=)
NE or <> Not equalto (#)
GTor> Greater than ( >)
GE or >= Greater than or equal to (=)
LT or < Lessthan (<)
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.
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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
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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 (|]D
Expression 1 0 0
Expression 2 1 1

Output result

|—

Elll
1o (lo|I—~

1o |Io |Io
|—=
1O (1=

1o |Io |Io

0 1

|—=
|—=
|=

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 #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 |ogical expression must be with.IF or while statement, otherwise, an alarm occurs;

B Logical 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 0 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] DOm: (m=1,2,3)
Program
If the condition s I[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,
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however, when a program includes crossing repetition loops (overlapped DO ranges), P/S alarm occurs.

3. DO loops can he nestad to

1. The identification numbers
a maximum depth of three lev-

{1to 3) can be used as many

i i als.
times as requirad. S WHILE[...]DO1:
— WHILE[...]DO1; -
WHILE[...]D0 2;
WHILE]...]DD 3;

— END1;

. Processing
— WHILE[...]DO 1 ;

— END1; END2:

— END1;
2. DO ranges cannat overlap.
4. Control can be transferred to

WHILE[...]DO 1 ; the outside of a loop.
WHILE[...]DO1:
WHILE[...]DO 2; { IF[...]GOTON:
END1; END 1;

—

END 2 ; 5. Branches cannot be made to

a location within.a laop.

— IFE{... ]G0TOnN;

'u“."HILE [...]D2 1
*E L
EMD1;
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
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In cutter compensation C, when the move command (such as G01, 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 “I”

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 radis
Compensation

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

Buiwweiboid
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NO. Geometric (H) | Wearing (H) | Geometric (D) | Wearing (D)

6.1.3 Command format

v 17 40
o
% G18 G41 {GDD } X Y. Z D_;
g 19 342 GOl
=
@
Commands Explanation Remarks
G17 Offset plane selection command (XY plane)
G18 Offset plane selection command (XZ plane)
G19 [
Offset pIarl1e 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
oY

/]

workpiece /

0

@ o~ )

G42:Cutter radius compensation
XV right along advancing direction XV

\J
~

\/
—

7
!

G41:Cutter radius compensation
left along advancing direction

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
® [n initial status CNC is in cutter radius compensation cancellation mode. CNC sets cutter radius

156



Chapter 6 Cutter Compensation

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 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 G02 or G03, the setting or cancellation of cutter radius compensation can be commanded
only by using GO0 or G01, 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 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.
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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 —_——

C2 (1550,1550)

ff/ T axis

Ay T_.
@ start position ¥ axls unlt: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
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07 2.000 0.000
08

32

Programs:
NO G92 X0 YO0 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 G01 Y900.0 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 G01 X1150.0; Specifies machining from P6'to. P7
N8 Y550.0; Specifies machining from P7 to P8
N9 X700.0 Y650.0; Specifies machining fromP8 to P9
N10 X250.0 Y550.0; Specifies machining from P9 to P1
N11 GO0 G40 X0 YO0; 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 Duter side |

Programmed path

Workpiece @ Wo;;:piece u

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;
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C---Circular arc.

(a) Tool movement along an inner side of a corner (a2180°)

1) Linear to linear 2) Linear to circular
a 3
Programmed path a o
Y P N Q
5
L 3
____________________ s
Tool center path \ Pro ed o]
C 1|. pEl.th
Tool center path
Fig fi-4a Linear to linear (start-up from Fig.fi-4h Linear to circular (start-up

inner side) from inner side)
(b) Tool movement along the outside of a corner at an obtuse angle (180°>0290°)
1) Linear to linear 2) Linear to linear

Programemed
path

L 4

Tool center path

Fig.6-5a Linear to linear (start-up outside) Tool center path Programimed path

Fig 6-5b Linear to circular (Start-up outside)
(c) 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°)
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L R - -
5 . ,___--r--"""__”'l:n_n nose center path
- el L

I e Programmed path

-
=
o

Q
2
o
3
3,
=

Q

Fig 6-7 Linear to linear (the corner is less than 1 degree, start-up from oter side)

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 (a2180°)
1) Linear to linear 2) Linear to'circular

A Programmed path

L ,r”L Programmed path
o * Tool center nose path F

Fig 6-8a Linear to linear (inside movernent
& ( ) Fig 6-8b Linear to citcular (inside movernent)

3) Circular to linear 4) Circular to circular

C. 'C Programmed path
Tool nose center path

Fig 6-8c Circular to linear (inside mmovernent) Fig 6-8d Circular to circular (inside mmovernent)

(b) Move along the outer of obtuse angle corner (180°>0a290°)
1) Linear to linear 2) Linear to circular
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Programmed path
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5 Tool nose center path Toal nose center path
Fig fi-Ba Linear to linear Fig 6-9h Linear to citcular
{obtuse angle, outside mowvement) {(obtuse, outside movernent)
3) Linear to linear 4) Circular to circular

\ Programmed path

_'."""-..‘_I"-
I N
5 Tool nose center path Tool nosecenter path .
Fig 6-Oc Circular to linear Fig.6-9d Circular to circular

(obtuse angle, outside moverment) (obtuse angle, outside movernent)

(c) Move along the outer of acute angle corner ‘(a<<90°)
1) Linear to linear 2) Linear to circular

L § Tool nose center path Tonl nose center path “.c
Fig.fi-10a Linear to linear Fig 6-10b Linear to circular
(acute, movement outside) {acute, movement outside)
3) Circular to linear 4)Circular to circular

L s Tool nose center path

Tool nose center path | C

Fig.6-10c Circular to linear (acute,

Fig.6-10d Circular to circular (acute,
rmovernent outside)

movement autside)
5) Inner side machining less than 1 degree and compensation vector amplification
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5 Tool nose center path

-
=
o

Q
2
o
3
3,
=

Q

Fig 6-8e Linear to linsar (corner is less than 1 degree, inside movernent)

(d ) When it is exceptional
There is no intersection

Alartn ocows and  When the tool radivs walue

tonl stops iz small, there iz an

When the compensation value is large / intersection  for the arc
""""""""" 3 compensation,  when  the

When the compensation value is small w—-q hmmmm - radiug| \is  higger, the
i mtersection may not exist,

Programmed path the tool stops at the end of

previous block, and then the
alarm ocours.

Center of arc B Center of arc &

Fig é-11 Exceptional ------ There is 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

3 Tool nose center path

Prograrmmed T T
path cdz [ Gd1
I l III
« -
~"Tanl nose center path Programmed L 3
path
Fig 6-13a Linear to linear (cotnpensanon Fig A-13b Linear to circular (compensation
direction changed) direction changed)
3) Circular to linear 4) Circular to Circular
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a4n o0l nose center path a4 Tool nose ceater path

- [ —_—
C C o
o

FProgratnrned path g Pro ed path %

: : : 3

Fig 6-13c Circular to linear Fig 6-13d Circular to circular 3
(compensation ditection changed) {compensation direction changed) =1

(o]

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.

17 Linear to linear

FProgratnrmed path

= ¥
]
11
* 4
)
\.
"
A
[l
¥
 J

Tool center path

L 3
Programmed path G4 -
\ G41 r
Tool center path . g
L

Fig 6-14a Linear to linear, there is no intersection
(Compensation direction changed)

ii)Linear to circular
Programmed path
G42
= G41.

e '

Tool nose center path
3,

0.
Fig 6-14b Linear to circular, there iz no intersection
(Compensation direction changed)
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iii)Circular to circular

G’41 — -.I— - 02
o T :
3 I - /
S - _»
q " ..-" ‘.
o ' v
g " Tool center path _ 42 Prngrammed path
é. (G03, G41, G42) Gl (302, 041, G42)

Fig 6-14c Circular to citcular, there iz no intersection
(Cotmpenzation 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

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 _(a2180°)
1) Linear to linear 2)Circular to linear

Programmed path

Tool center path

Programmed Tool center L =

path path
Fig 6-15a Linear to linear . . .
. . . Fig -15h Circubr to inear
(inner side, offzet cancellation) (inmer side, offset iori

(b) Tool movement along the outside of a corner at an obtuse angle (180°>0a290°)
1) Linear to linear 2) Circular to linear

Programmed path
————————————————————— - - g
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)
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(c) Tool movement along the outside of a corner at an acute angle (180°>0a290°)
1) Linear to linear 2) Circular to linear

U
=
O
«Q
=
Q
3
3
>
«Q

Tool center path L L
C
Prograrmmed path Tool center path

Fig 6-17aLinear to linear _ Fig f-17h Linear to linear
faoute angle, outside, offedt cancellation) (arte atole, outside, offsst cancellation

(d) Tool movement along the corner outside at an acute angle less than 1 degree: linear to linear (a
<1°

L N

. =T Teal center path

. Progratmrmed path

Figi-18 Lingar todmear (the mchided angle less than |
degree, outsidesaffza 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
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Tool center path

-
-
O
Q L
o The directions of these two
3 paths are different (1807}
3,
=
@ . L
Fig. 6-1% Machining interference (1
g —————— e
. Tool center path
Prngrgimned path

%t’mns of two paths atedifferent (180°)

Fiz 6-19h Machining interference (0

(2) If there is no interference actually, but.it is treated as interference.
1) The groove depth less than the compensation value

Tonlcent th
Programmed path \ e pa

L 4

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
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Prograrmmed path ~ Tool center path

o e e o e e

4

v
=
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Q
2
Q
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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

Progratrmed path M7

92 hlock
Fig 6-22  Temporary compensation vector by G92
Note: SS is 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.
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G238 Intermediate position

Prograrmmed Tool center Feference pnﬁﬂ;
path path

Fig.6-23 Temporarily cancel compensation vectar by G238

-
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Q
2
o
3
3,
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Q

G283 Intermediate position

FProgrammed — Tool center Reference pgint
path path

Fig. 6-24 529 tempaorarily cancel compensation wvector
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 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
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Chapter 6 Cutter Compensation

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 Programnjed path

>

Tool center/path

NO G90 GO0 X-50 Y-50

N1 G91 G1 G41 X0 YO D1 F800 ...without moving
N2 G90 X0 YO

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 GO0 X-50 Y-50

N1 G1 G41 X0 YO 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 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
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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 G00 X-50 Y-50 Z50
N1 G01 G42 X0 YO D1 F800
N2 G02 150
N3 G91 G0O1 X-50 Y-50

v
-
[*]

Q
=
Q
3
3
=

«Q

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;rhe path after N9 block is not inserted

After a block (N9 G91 GO XO 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

Program example: NO G90 GO0 X-50 Y-50 Z50
N1 G01 G41 X0 YO 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
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compensation radius. This is a normal treatment mode for the straight line to circular arc.

Path when two points
are the same one

Fath in nonmmal
treatment mode _V7L\F'rngrammed path
\/ o
r
b
H1
The alarm may occur in terms of the following program
NO G90 G00 X0 Y0 Z0
N1 G01 G41 X0 YO 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.
(c) In the calculation of arc cutter compensation C, this alarm-may issue if the compensation
radius D is modified.

P2

v
=
o
Q
2
Q
3
3
=
Q

Tool center path

G41 1 Programmed path
NO

Program example: NO G90 GO0, X-50 Y-50 225
N1 G01 G41 X0 YO 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

CHAPTER1 OPERATION MODE and DISPLAY

This GSK980MDc system employs an aluminum alloy solid operator panel, which exterior is as follows.

& b D DB €
EDIT

53262 T53 HAa

ABSOLUTE POS 09001 NOB260 [ WODAL INFORNATION

O 6BB1 N 62758
X 1. 600
Y -0. 630
Z 3. 241

BIB G11

‘rEu VRI
| RAP_OVRI

= ‘SPI VR

| CUT TIME|

H97 50328

| PART CNT|

‘ GOA GO1 GO2 GO3 GB4
605 GO GO7 GOS GBI

Jl— POS & PRG RELATIVE INTEGRATED J

AEEOOOD
EXiny g . . . - . D . .
T HEBERBARECE
EDIT AUTO MDI mage B wec | manua i DNG

J'I.X1E]D J'LX1CIJ
W\ 25% | W1, 50% JUL100%)

ﬂ)ﬂﬂ

L] L] . . MST L] . __
[m] 3 >l | 5| ) | S "
SINGLE sigp | MACHINE Byist ok Ry ] OFTONAL UL FO

Panel Division

S. OVERRIDE JF.

K4

f?

OVERRIDE

This GSK980MDc adopts an integrated-panel, which division is as follows:
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Suft Eev
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=] oo
S[FFIA ] 2]
&[] S]] o ][]
NE T_| 2 e e
ct"'llﬁll I.I“"I-l*"ll“’@
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]
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O
©
®
-
Q
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o
=
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Flash
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Display
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State Indication
I i iy T 1 machine zero return
O O¥ 02  C4ch OSth finish indicator
(A OREDY ORM System run status indicator
1.1.2 Edit Keypad
Key Name Function
Hﬁéér Reset Key For CNC reset, feed, output stop etc.
OIN|JG |P
a Address input
XY |Z2 juU
& W
Address
H|F |R |D key
E L
| J K Double address key, switching between two sides by
A - pressing repeatedly
M]S| T
il Vi Sj Double address key, switching between many
ign key ;
[ # characters by pressing repeatedly
7| 8| g
48| B .
Numerical o
key For digit input
11 2| 3
) }g Dgglirr:lal For decimal point input
lH‘F’;L@r Input key | For confirmation of parameters, offset values input
ek Output key For start communication output
CHANGE Change For switching of displ
key or switching of message, display
For insertion, alteration, deletion of programs, words
ALTER oetete B cancet . ALTER
o Edit key in editing W is a 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.
PROGRAM To enter program interface. There are PRG CONTENT, PRG STATE, PRG LIST,
PRG PREVIEW,4 pages in this interface.
[FFSET' To enter TOOL OFFSET interface. There are"TOOL SET, MARRO variables
! and coordinate page.
FI 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
PARMETER (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
pressing the key repeatedly). CNC DIAGNOSIS, PLC STATE, PLC VALUE
DAGNDSS 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
L ]
Dwell commanded by program, | Auto mode, DNC,
- Feed Hold key | °* y prog Dl e
FEED HOLD mode
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i];

[ ORIENTATION

axis selection
key

For X, Y, Z axis selection in MPG
mode

MPG mode

Key Name Function explanation Function mode
Cycle start commanded by | Auto mode, DNC,
Cycle Start k
ycle start key program, MDI MDI mode
L]
W%+
F. OVERRIDE Auto mode, DNC,
— .
o Feedrate MDI mode, Edit mode,
W\100% Override kevs For adjustment of the feedrate Machine zero mode, MPG
F. OVERRIDE y mode, Single Step mode,
o MANUAL mode
W% —
F. OVERRIDE
Auto mode, DNC,
° . ;
MDI mode, Edit mode,
I[IJ%—I— :I]J%— Spindle For spindle speed adjustment , © rem
) . . Machine zero mode, MPG
S. OVERRIDE|S. OVERRIDE override keys (spindle analog control valid)
mode, Step mode,
MANUAL mode
°* 4 Machine zero mode,
NC Lubricating key | For machine lubrication ON/OFF | MPG mode, Single Step
LUBRICATING mode, MANUAL mode
Auto mode, MDI mode,
L] . .
P Edit de, Mach
I# Cooling key | For coolant ON/OFF ! mode, Wiachine zero
COOLING mode, MPG mode Step
mode, MANUAL mode
=)
S.CW Spindle CW
._ ) Machine zero mode,
Spindle . .
:DJO control kévs Spindle stop MPG mode, Single Step
S. STOP Y mode, MANUAL mode
.:[IJ'J Spindle CCW
S. CCW
Aut de, DNC,MDI
'.-U-b Eeapid traverse Z:VirtChriipid traverse /feedrate mli)c?e, mcl)\/I:chine Sero
RAPID y 9 mode, MANUAL mode
® O Spindle exact MANUAL mode, MPG
P sto Spindle orientation mode, Step mode,
ORIENTATION P Machine zero return mode
7 [ N o
canll —wz] “evl “Gan For positive/negative moving of .
. Yy . Manual feed X Y 7 axis in Manual Ste Machine zero mode, Step
@x RAPID E(>IDHIENTMIEIN key 7 ’ P mode, MANUAL mode
mode
% | & &>
. L ] . L]
‘rh ﬁz @Y el | Handwheel
&>

5>
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Key

Name

Function explanation

Function mode

‘e rvo Txoo Fixacoo
MO WL25% AL50% AN100%

MPG/Step
increment and
Rapid override
selection key

Move amount per handwheel
scale 0.001/0.01/0.1 mm

Move amount per step 0.001/
0.01/0.1 mm

Auto mode, MDI mode,
Machine zero mode,
MPG mode, Step mode,
MANUAL mode

For switching of block/blocks

L
Singl Block Aut de, DNC, MDI
E k:ge oc execution, Single block lamp mlgge mode
SINGLE Y lights 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 k
" OCKSKIPESY | ON, the Block Skip indicator | mode

lights up

Machine Lock

If the machine is locked, its lamp
lights up, and X, Z axis output is

Auto mode, DNC,
MDI mode, Edit mode,
Machine zero mode, MPG

ke
""{‘EEJ;”E y invalid. mode, Step mode,
MANUAL mode
. If th iscell function "
MST MST.  Lock |, = Meceraneous non 181, mode, DNC, MDI
o3 o locked, its lamp lights up and M, ode
M.S.T.LOCK y S, T function output is invalid.
® If dry run is valid, the Dry run
Aut de, DNC, MDI
E Dry Run key lamp lights ~.up-~Dry run for wio mode

DRY

program/MDI blocks command

mode

"

m
=
=

Edit mode key

To'enter Edit mode

Auto mode, DNC, MDI
mode, Machine zero
mode, MPG mode, Step
mode, MANUAL mode

o)

>
c
—
o

Auto mode key

To enter Auto mode

MDI mode, DNC, Edit
mode, Machine zero
mode, MPG mode, Step
mode, MANUAL mode

MDI mode key

To enter MDI mode

Auto mode, DNC, Edit
mode, Machine zero
mode, MPG mode, Step
mode, MANUAL mode

]
N L=l
gé. s =

Machine zero

To enter Machine zero mode

Auto mode, DNC, Edit
mode, Machine zero

MACHINE mode key mode, MPG mode, Step
mode, MANUAL mode

° Auto mode, DNC, Edit

Step/MPG To enter Step or MPG mode (one | mode, Machine zero

MPB mode key mode is selected by parameter) | mode, MPG mode, Step
mode, MANUAL mode

° Auto mode, DNC, Edit

f&\ Manual mode To enter Manual mode mode, Machine zero

key mode, MPG mode, Step

MANUAL

mode, MANUAL mode
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Key Name Function explanation Function mode
O- To enter DNC mode by
m DNC mode key | To enter DNC mode pressing this key in Auto
DNC mode

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“‘, 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.
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POSITION {DELETE SEG. )

AR PART CLR) =L ATDED PROGRAVMING (SHTFT)

. . TIVE CLR) | i

[POS & PRG] _ ) (EXIT)
[ RELATIVE] (X CLR) —{ CURRENT] =
E“f CLR) p——{ LOCAL DIR} (OPEN) o
(Z CLR) [ (NEWAOPEN) S
—{ INTEGRATED X CLR) ——(DELETE) , o
¥ CLE) COPY TO U-DISK) 2
(Z CLR) —— (FIND) =
(RENAME) S

OFFSET
——[ To0L SET]
—— [ WACRD VARY =

——{ COORDINATE J—y

PROGRAM
——[ PROGRAM CONTENT J—

] MD1 PROGRAM]—

Operation Mode and Display

—— (PRG. SEARCID)
— (SEARCID)
——(COPY SEG.)
——(PASTE SEG. )

—(DELETE SEG.)
(=]

(UNDO)

— (REDO)
— (SAVE)

(SEEK)
(EDIT NOTES)

—(CLEAR ALL)
—— (INDO)
—(REDO)
—(COPY SEG.)
——(PASTE SEG. )

— LU VAR

—CLOCAL VARD

P—{5Y5 VAR

——"_CLEAR ALL}

L ( INPUT MACH. COORD

—{SAVE AS...)
——{(NAME SORT)
—{TIME SORT)

(DELETE ALL)

—{F 1IN0

——(OFFSET CI0, 3 ALAAN

——CADDLTORY COORDINATE -
——{ALM TNEOR. 3

[ ALM LG
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SETTING
=N SETTING |
'|:T|T| :|
(IEGRATE)
(0K}

— (L] {SET TIME)
-EE:T STOP TTHE)
\ENTER STOP TIME)
—[ 100 1.T5T Jmp={SELECT)
—(SRITCHING)
—COEY T L-DISK)
{0 T CHC)
— [BACKIT) [SELECT)
{SELECT ALL)
{CANCEL ALY DUGNDSS
{SELECT PATH)
{PERFORM) [oaes1s] (A0 SCREEN)
—] (N0 LFDATE ] = FERFURM ) CNC VERSTON | FTNO)

PLC

—— [ 1/0 STATE] —g— (X V. 1)

— (0, 1. A)
—EL T
—(F1ND)

— [MONITOR] ——(WINL TEVELL)
l—{WINZ\ VEVEL2)
— I PD)

L[ SELECT BLOCK] (OK)
=0 IND CALLER) L civer)

[C=]

—
—
@)
o
o
=
)
=7
o
=

——{ FIND PARAMETER J——(NEXT)
[ FIND COMMAND] =——}—(LAST)
—_— — (CANCEL)
——  [PRe DaTAd (K SETTING)

—i [} SETTING)

—{T SETTING)

L (IC SETTING)

([ IND ADDRESS)

GRA
l::fjl’..-'ﬂl-’ll PARAMETER]
FRRETER [RACK DISPLAYY {START)
—[BIT PARA. ] ——(ADD TO OFTEN USED) ——{CLEAR]
. i e b—{ 7000 )
—{DATA PARA, J—=(ADD TO OFTEN USED) 7o)
—L OFTEN USED HOVE LF) —{CHANGE )
{HOVE DOWN)
—(PITCH CONF) | oo omnem) M
——(FIND) (REWOVE FROM OFTEN LSED) —CENTER DISPLAY)
(REMOVE ALL) i GRAGH FEATURE!
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1.3.1 Position Interface

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 XY, Z coordinates displayed are the absolute position of the tool in current workpiece coordinate

system, these coordinates are memorized as power is down.

EDIT 58223 T HO@
ABSOLUTE POS 00081 NB5147 | HODAL [NFORMATION

GO0 GP1 GO2 GB3 Go4

0 ©00e1 Neg798  &o =

G12

W71 50792
X 2.000 - @6 ..
12345 mn/nin

WAIN INFORMATION

Y  -1.439 - L0

FED"OVRN 12%)|
RAP OVRI| 74%|

Z 3 243 an (|| SRI OVRI| 79%)
. 475

PART CNT|
CUT TIME|  00:00:24

10:42:41
| ABSULUTE‘ POS & PRG | RELATIVE | INTEGRATED| | |

FB. BB na/min 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

uonesadQ J]

and second in order.
The part counting and cut time are memorized at power-down, the clearing ways for them are shown

below:

183



S IS CNC GSK980MDc Milling CNC System User Manual

[T 3
EDIT 58522 T13 Ha
ABSOLUTE POS 08001 N04536 | HODAL INFORMATION

GO0 GO1 GOZ GB3 GO4

00681 NB4396 &~

G12

H94 52528
X 0.800 - r @ .
12345 mm/min

WAIN INFORWATION

Y _B. 470 | Jos.F 774,

FED OVRI| 5%

RAP OVRI| 43% |

Z 3 24@ am || SP1 OVRI| 97% |
. PART CNT| 4925

CUT TIME  ©0:00:21 |
10:44:01

A | PART CLR | TIME CLR | | |

Clearing part counting:

o 1) Press MR soft key and the part counting is cleared out in the ABSOLUTE POS
® page.

o

8 CANCEL N N

o 2) Press + to clear part counting in the ABSOLUTE POS page.

3

Clearing time counting:
1) Press LTHEERT soft key and the part counting is-Cleared out in the ABSOLUTE POS
page.

CANCEL 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.

TOO: 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 58291 121 HeA
RELATIVE POS 08001 NO7585 | HODAL INFORMATION

GO0 GO1 GOZ GB3 GO4

0 66e1 N@3g7@ o

G12

H67 52609
X 2 2@4 m  F 383 aw/min
12345 mm/min

WAIN INFORWATION

Y 766- 857 o J0GE 9573

FED OVRI| 93% |
RAP OVRI| 58% |

Z 543.438 - tm =
. PART CNT| 6033 |
CUT TIME.  ©00:00:17|

15:25:18

A | X CLR | Y CLR | Z CLR | |

X, Y, Z clearing:
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1) In RELATIVE POS page, press % to clear X coordinate value; press &I to clear

Z CLR

Y coordinate value; press == | to 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& , CANCEL _ _

In RELATIVE POS page, press till'Y flashes, press and Y coordinate value is cleared;
Z Vo CANCEL ) .

In RELATIVE POS page, press ! | till X flashes, press and Z coordinate value is cleared.

X, Y, Z divided into 2:

X f*
In RELATIVE POS page, press till X flashes, press # and X coordinate value is
reduced to half;

e f ¥
In RELATIVE POS page, press & tiny flashes, press # and Y coordinate value is

reduced to half;;

and Z coordinate value is

In RELATIVE POS page, press ' | till Z flashes, press
reduced to half.
3) INTEGRATED POS display page

In POSITION interface, press = NMECRATED| 4 qwitch 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:
AUTOps 53163 Ti14 He@
[RELATIVE] [ABSOLUTE ] ggg Egé gg% ggg ggg
X 17.154 X 5.800 E:g B
¥ 754 .097 ¥ —1.470 H96 55200
7 0.012 7 3 250 F 3873 mm/min
12345 mm/min
[MACHINE] [DIST TO GO] JGF 6801 |
X 5550 X 8.850 FED OVRI| 75% |
RAP OVRI| 69% |
¥ 4440 ¥ ~7.088 SPT OVRI 5%
7 0.011 7 0.018 PART CNT| 9059 |
CUT TIME|  00:00:16
A‘ X CLR | ¥ GLR | 7 CLR | | | |

Clearing machine coordinates:

Set X, Y, Z to zero return mode A (set No.014), press -~ ™ | to clear X coordinate value; press
&' to clear Y coordinate value; press g to clear Z coordinate value.

4) POS&PRG display page

In position interface, press PSERRET to 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
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program. During the program execution, the displayed blocks are refreshed dynamically and the cursor is
located in the block being executed.

MDI 57184 TPR HAA@
POSITION 08001 NO3357 | HODAL INFORMATION
GO0 GO1 GOZ GO3 G4
[RELATIVE] [ABSOLUTE] [MACHINE] O TS T (06 (R
X 31.554 X 20.950 X 19.200 E:g Ll
Y 742.577 Y -16.590 Y -15.360 Wzl 50397
z 0.040 i 3.281 i 0.038 F 122 e
12345 mm/min
PROGRAN MAIN INFORMATION

5 g

N999 50.1 G143 GI G3 X-0999.0999 V9999.9999 73 yop 4741
-9999.9999 U-9999.9999 I

2 [NGBE5 G1 G3 GO X100 Y108 Z186 A100 C100 FED ORI 88%

3 | RAP_OVRI | 76% |

e SPI_OVRI| 58%

5 |NGO20 GO0 ¥75.23 Y75.86 285 A4S C36 WO3:

6 |68 67 G4 - PART CNT| 611

7 |N@G4@ G73 ¥60.55 Y22.2 R70 085.58 725 (5.21: CUT TIME|  90:00:32 |

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 and local directory. When the U disk is inserted, its catalogue is displayed.
In the page, the program content including the current block'can be displayed in Edit mode. In Edit

mode, the program content can be viewed forward or backward-by pressing = or 5 key.
EDIT \ 51228 T35 HOR

PROGRAM -> LOCAL PROGRAM [008A1] INSERT 00001 NB9Z13

1 N999 G5@.1 G143 G1 G3 X-9999.9999 Y¥-9999.9999 7-9999.9999 U-9999.9999 =

—
—
O
o
o
=
)
=7
o
=

Né0@5 G1 G3 GB X100 Y100 7100 A100°C100 ;

[Hi

NOB40
NOB5e
9 |Nooe®

G73
G98
G74

G82 G2 G4

X60.557Y¥22.2 R70 C85.58 726 (5.21;
¥52:232 Yb5.789;
X409 Y20 R65 728.333 F10085;

2

3

4

5 NBBZ6 GOO X75.23 Y75.86. 785 A45 C36 WO3;
o .

7

8

10 |NOB70 GI1 GB4.X30 Y30:
11  |N0O8® GO4-¥1.5;
12 |NOBSG.GIA GO XbB YbO 785 A75 C4b; n
13 |N@100 G99 G110 X55.bbb Yb0.9 R7b Z45.25 W10.7 120 K8.5 (9.7 F1600;
14 |NOT1@~G112 120 JO D6:
15 |NB128 GO Xbb Ybb 785 A7b C6O;
16 |NO138 G135 RbS 735 170 J6O K8 WIb US 49;
17 |NO146 G137 X80 Y50 176 J60 K8 Ub;

18 |NO150 GIO GO X2b Y25 785 Abb.5 C66.66;
15:30:19

PROGRAM MDIL
| CONTENT 4 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:

ded programm| CURRENT ‘ LOCAL DIR. | >
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EDIT | 55799 T52 Hea
INSERT 08001 NO1738
1 [N999 ©50.1 G143 G1 G3 X-9999.9999 Y-9999.9999 /-9999.9999 U-9999.9999 =

2 |NGBBS G1 G3 GO X100 Y100 7100 A100 C160 :

3 |

4 GO ;

5 |NOO20 GAB X75.23 Y75.86 785 A45 (36 MG3:

i} G82 G2 G4 ;

7 NBB4B G73 X60.55 ¥22.2 R70 C85.58 725 05.21;
8 NOB58 G98 Xb2.232 Ybb.789:

9 |Noo6® G74 X40 Y20 RE5 728.333 F1005;
10 |N@B70 GI1 GB4 X308 Y30;

11  |NOD8® GO4 X1.5:

12 |NOOSP GIO GBO X50 Y50 785 A75 C45; n
13 |NOTO® G99 G110 Xbb.bbb Yb@.9 R7b 745.25 W10.7 120 K8.5 (9.7 F1600;

14 |NO116 G112 120 JO D6:

15 |NO126 GO X55 Y55 785 A75 C60;

16 |NO130 G135 Rbb 735 176 J6O K8 WIb Ub 09;

17 |NOT40 G137 X80 Y50 170 J6O K8 US:

18 [NO150 69O Gb X25 Y25 785 AB5.5 C66.66:
15:32:37
A | PRG_SEARCH| SEARCH | COPY SEG. | PASTE SEG. | DELETE SEG.| >
EDIT | 59869 T@6 HAP
f—
PROGRAM —> LOCAL PROGRAM [00001] INSERT 00001 NOB781 —
1 [N999 G5@.1 G143 G1 G3 X-9999.9999 Y-9999.9999 7-9999.9999 U-9999.9999 [~ o
2 |NoBE5 GI G3 GO X108 Y100 7100 A100 Cl0G -8
3 : -
4 |G : []
5 (IN0G26 GBO X75.?3 ¥75.86 785 A45 C36 WO3; =
6 [082 62 G4 ()
7 ||N0G40 G73 X60.55 ¥22.2 R70 (85.58 725 05.21; =
8 ||NOO5G GI8 X52.232 Y55.789;

9 |NOD6® G74 X40 Y20 REb 728.333 F1005:
10 |N0O70 GIT GB4 X30 Y30:

11 |N0B8® G4 X1.5;

12 |NOPS® GIO GBO X5® YbO 785 A75 C4b: n
13 |NOT0® G99 G110 Xb5.565 YbO.9 R76 746.25 W10.7 120 K8.5 (9.7 F1600;

14 |NB1168 G112 120 J8 DB;

15 |NO126 GO Xb5 Ybb 785 A75 C6O;

16 |NO136 G135 Rb6 735 176 JE6B-K8 HIb Ub Q9;

17 |NB146 G137 X80 Y58 176 JBD K8 U5
18 N015@ G90 G@ X25 Y25 285 A55 5 Cﬁﬁ 66;

A | UNDO | (RED,\ | SAYE | SEEK ‘ EDIT NOTES| > |

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 | | S§6269 T79 Hed

—

WODAL INFORMATION

G15 G13 G78 G15 G108 G40 [ABSOLUTE]
G38 G42 G71 G73 G41 G98 X 28.300
G64

Y -22.470
F12345 Ho@ L L1
$1625 Doa 100 z 3.295

15:35:43

PROGRAM | WDI
CONTENT PROGRAN 4 ded programm| 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:
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51366 T59 HAA

s

HWODAL INFORMATION

G26 G86 G24 GO6 G51 Gb4 [ABSOLUTE]
G20 G57 G15 G73 Hik) G85 X 31.750
G13

Y -25.230
F12345 H@8 Ho4 L1
$6267 D8 T64 z 3.302

A | CLEAR ALL | UNDO | REDO | COPY SEG. ‘ PASTE SEG.| > |

50627 T76 HAAO

e

MODAL INFORMATION

—
—
O
o
o
=
)
=7
o
=

670 602 627 669 668 90 [ABSOLUTE]
90 611 667 80 689 676 X 36.550
G54

¥ -29.070
F12345 Hee W8 L1
$2073 De0 148 i 3.812
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

DNC 57662 TEE HER
X F Gl X 8.800 F 12345
Y S 508 Y 8.900 S 3643
z W 587 Z 9.000 M 66
* T 91 * 9.108 T 82
x H G11 x 9.200 H 0]
I D a1 I 7.300 D 08
J L 624 J 7.400 L 1
K A G15 K 7.500
U B G31 U 8.500
¥ c 663 v 8.600
L] N G69 L] 8.700
P G27 P 80
Q G75 a
R 6501 R

650.1
| i ‘ L | ” CURRENT | LOCAL DIR.

3) Local directory page
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Press M to display the program directory as follows:
The following figure lists all machining programs. To be convenient to search a program for user,
the system displays the first 16 blocks where the current cursor is on the right, which is shown below:

EDIT SARAR TAQ Hea
PROGRAM —> LOCAL DIRECTORY 00001 NOGOOE
TOTAL: 9 SPACE: 40.0 M USED: 8.7 W IDLE:31.3 M |
|| NAME | s1ZE | DATE |||/ PROGRAM PREVIEW 02000 |
(b 00001 855 B 2012-85-29 || 44 N1@ G9O GOO XD YO Z0.
00002 821 B 2012-05-29 || /N20 W98 POB10 L4;
0111 193 B 2012-07-31 || /N30 K9G10: :
07600 164 B 2012-08-02 j:gg :gg Egg?g tg
03000 29 B 2012-87-31 | pan ye :
09000 330 B 2012-05-29 NGO G@l’i X5
09001 240 B 2012-07-31 || NGO 30
09602 0 B 2012-07-31 || N108 09010-
096810 24 B 2012-07-31 | G91 661 X108 Y10 Z18:
N200 W99
14:19:20
| e | PROCRAM ‘ | CURRENT || LOCAL DIR.

The top status information display area displays the system’s run mode and status, the below displays
total 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

uonesadQ J]

orange font and LE 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 59024 150 HAA
PROGRAM > LOCAL DIRECTORY 00001 N@7537
TOTAL: 3 SPACE: 30.0.M USED: 20.0 W IDLE:10.90 W

|| NAME | SIZE | DATE | PROGRAM PREYIEW 06001 \
(4 00001 811 B 2012-03-13 || N999 G50.1 G143 GI G3 X-9999.9933 Y-9999.9939 7
09602 788 B 2011-11-30 -9999.9999 U-9999.9999
00003 67 B 2801-11-30 | N@GO5 G G3 GO X100 Y180 Z106 A169 C180 :

GO

NOO26 GOB X75.23 Y75.86 Z85 A45 C36 MO3:

G82 G2 G4 ;

NOO46 G73 X60.55 Y22.2 R70 C85.58 725 05.21;
NOB56 G98 X52.232 Y55.789;

NOOBE G74 X460 Y20 R65 728.333 F1605;

NOO78 GI1 G84 X380 Y30:

NOO8O GD4 X1.5;

NOO3B GOB GOB X50 Y50 785 A75 C45:

NO106 G99 G110 X55.555 Y50.9 R75 Z45.25 W10.7 1
20 K8.5 Q9.7 F1600;

NO116 G112 120 JO DO:

NO126 GO X55 Y55 785 A75 CBO:

15:41:34

A | OPEN | NEW&OPEN ‘ DELETE(DEL)| | FIND(P) | >
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AUTO,,, 5@54@ T72 Ham
TOTAL: 3 SPACE: 30.0 M USED: 20.0 M IDLE:10.0 W
|| NAME | s1ZE |  DATE ||| PROGRAM PREVIEW 00001 \

5 0POA1 811 B 2012-83-13 || N999 G50.1 G143 G1 G3 X-9999.9999 Y-9999.9999 7
00002 788 B 2011-11-30 || ~9999.9999 U-9999.9999 :
00003 67 B 2811-11-30 || NB@B5 GI G3 GO X108 Y100 7100 A108 C160

GO :

NOO20 GO0 X75.23 Y75.86 785 A45 C36 MO3:

G382 G2 G4 ;

NOO40 G73 X60.55 Y22.2 R70 C85.58 725 05.21:
NOO50 G98 %52.232 Y65.789;

NGOG0 G74 X40 Y20 R65 728.333 F1005;

NBO70 G391 G84 X30 Y30

NOO8e GB4 X1.5:

NOG90 G9O GO X50 Y50 785 A7 C45:

NO160 G99 G110 X55.555 YH0.9 R75 745.25 W10.7 [
26 K8.5 Q9.7 F1600;

NG110 G112 120 Jo DO:

N@120 GB Xbb Ybb 785 A7H C6O:

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 | U8R,
(el and the window display CNC program directory in a “/U” file. The files in the U disk directory can be input or
-8‘ output.
= MDI _ 5AaaA. TG4 Haa
g
TOTAL: 4 |
| | NAME | sIZE | DATE ||l PROGRAM PREVIEW 00081 |

00001 855 B 2012-03-16 || (9001 (G4 F FHLETI25980MICIERR (4TH
00002 821 B 2012-03-16 || E &4l STHEZESH))

09606 330 B 2017-03-16 NOBOh GPO X108 Y100 7100 A100 C100;
09801 203 B 2012-83-16 | N@810 G17 GIO G54 G49 GO X50 Y50 750 A
50 C50. HO;

NOO20. GO X75.23 Y75.86 785 A45 (36 MO
3:

NOO3O G98 G82 R75 721.5 P2000 F1200;
NOB40 G73 X¥60.55 Y22.2 R70 C85.58 725
05.21;

NOB58 G98 Xb2.232 Y55.789;

NOOGO G74 X40 Y20 Re5H 728.333 F5;
NOB7O GI1 G834 X30 Y30

NOOSO B4 X1.5:

NOB9O GO0 GOO X50 YHO 785 A75 C45;
NO108 G99 G110 X55.555 Y¥50.9 R75 745.2

» 15:57:53
| o ot | | | | >
-~ Pl

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:

AUTOes ~ 500@R TE@ Hea
PROGRAM -> USB_DIRECTORY (/u) 00001 NG00

TOTAL: 4 |
|| NAME | SIZE | DATE ||| PROGRAM PREVIEW 0001 |

00001 855 B 2012-03-16 | 00001 (HLERI%H A~ B 457828 980MDCIRF (4TH
00002 821 B 2012-03-16 | E4E%H,5THE H:%H)).

09000 330 B 2012-93-16 | NOBO5 GO@ X100 Y100 Z100 A100 C100;
09091 203 B 2012-93-16 | NOB10 G17 GO G54 G49 GO X50 Y50 750 A
50 C50 HO;

NOB20 GO X75.23 Y75.86 785 A45 C36 MO
3:

NOO30 (98 G832 R75 Z21.5 P2000 F12600;
NOO4d G73 X608.55 Y22.2 R76 (85.58 725
05.21:

NOB50 G98 X¥52.232 Y55.789:

NOOBA G74 X4 Y20 R65 728.333 F5:
NOO70 GI91 G34 X30 Y30:

NOB3A GO4 X1.5:

NOB9O G908 GO X5@ Y58 785 A75 C45:
NO168 G99 G110 ¥55.555 Y50.9 R75 745.2

= 16:03:09
A | oren | wemsoren [orereen] %00 | seeer oe| >
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AUTOgxs 50068 TEA Hea
TOTAL: 4 |
| NAME | SIZE | DATE ||| PROGRAM PREVIEW 00001 |

0bop1 855 B 2012-983-16 0@001(rnEE#%$n7rﬁﬁﬂﬁiqisssauncizr‘(4TH
00002 821 B 2012-03-16 || EL&E4M.5THE 2£50))

09000 330 B 2012-03-16 || NOOO5 GOo X100 Yl@@ Z100 A100 C100:
09001 203 B 2012-03-16 | NOOTO GI7 G99 Gb4 G49 GO X50 Y50 750 A
50 C50 HO:

NOO20 GAO X75.23 Y75.86 785 A45 C36 WO
3

N0O30 G9% G382 R75 721.5 P2000 F1200;
NOO40 G73 X¥60.55 Y22.2 R76 (85.58 725
05.21;

NOO50 G398 X52.232 Y55.789:

NOO6O G74 X480 Y20 R65 728.333 F5:
NOO7O GI1 G84 X30 Y30;

NOO3O GB4 X1.5:

NOO9O GO GOO X¥50 Y50 785 A75 C45:
NO100 G99 G110 ¥55.555 Y50.9 R75 745.2

A | RENAME | SAVE AS.. | DELETE ALL| NAWE SURT| TIME SURT|

5) Calculator page _CO
®
Press to enter the calculator page in the program content page. The system can complete o
some basic counting, which is shown below: g‘-
S
EDIT ~ - 51587 T38 Hea
PROGRAM -> LOCAL PROGRAM [00001] INSERT 00001 NO5200

N999 G50.1 G143 GI G3 X-9999.9999 Y-9999.9999 7-9999.9999 U-9999.9999 [

2 NBBE5 G1 G3 GB X100 Y100 Z100 4100 C100
3 |

4 6o ;

b NBO20 GBB X75.23 Y75.86-/85 A4b C36 HO3;
6 G82 G2 G4 :

7

8

NBB48 G73 X60.bb Y22.2 R70°C85.58 725 05.21; [ 1HellE N1
NBO50 G98 XbZ.232.Y55.789;

9 NBOBO G74 X40.420\R65 728.333 F1005; 2
10 (NBO70 GS1 G84 X30,Y30: jjﬂﬂﬂﬂ
11 |NB080 Go4 X1.5;
12 (NG9O GOA, GOO, X50 Y5O 785 AT C45; J j ﬂ ﬂ ﬂ A
13 |NB100 G99, G110 ¥55.555 Y509 R75 745 25 W10

14 NeiTe.G112 120 Jo Do; Qjﬂﬂﬂﬂ

15 (N@120 GO XS5 Y55 785 A7 C60;

16, NGT30. G135 RS5 735 170 J60 K8 W15 US 09: QﬂﬂﬂJj

17, {[NG140 G137 X80 Y50 170 J60 K8 US;

NB150 G3B GO X75 Y25 785 AS5.5 C66.66: MQQ@JQ

16:23:29

| | CALCULATUR| | | | > |

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:
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EDIT 54810 T48 HAA
| wo. | | GEO(H) [ GED(D) =
o GEO 0.000 0.000 [RELATIVE]
WEAR 0.000 0.000 . 5 G
o GO 0.000 0000
WEAR 0.000 0.000 ¥ 765.577
5 GO 0.000 0.000 , 43430
WEAR 0.000 0.000
o GO 0.000 0000
WEAR 0.000 0.000 ol
g GO 0.000 0.000
WEAR 0.000 0.000 X 3.000
| GE0 0.000 0.000 . 2 230
WEAR 0.000 0.000
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.

—
—
O
o
o
=
)
=7
o
=

2. Macro variable page

In tool compensate interface, press - to the macro variable management page as follows:

EDIT 51730 T43 Hea@

OFT -> WACRO [PUBLIC VARIABLE] 00081 NoB444
| NO. | DATA | NO._ | DATA | NO. | DATA \i

1608 12 124

181 113 125

102 114 126

103 115 127

194 116 128

185 117 129

1086 118 130

107 119 131

108 120 132

189 121 133

118 122 134

111 123 135 e
0100 MWemory data,set @ after power on.

16:30:10

A | PUB VAR LOCAL YAR | 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.

Macro variable input: first move the cursor to the required position, directly input the digit, and then
press “Input” key.

FIND(P)

Press to search a serial number.
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1) Public variable

EDIT | 51738 T43 Hea

OFT -> MACRO [PUBLIC VARIABLE] 00001 NOO444
| NOD. | DATA | NO. | DATA | NO. | DATA |=

we [ 2 124

181 113 125

182 114 126

183 115 127

164 116 128

105 117 129

106 118 130

107 119 131

1088 120 132

169 121 133

110 122 134

111 123 135 3
0100 Memory data,set 8 after power on.

16:30:10

A - LOCAL VAR| SYS VAR | | FIND(P)

=
2) Local variable o
I
EDIT \ 55@15 TAG HRA Py
=2
| nO. | DATA | NO. | DATA | NOTN DATA [ o
G ) =
1 3 . )
2 14 2%
3 15 7
4 16 28
5 17 29
6 18 30
7 19 31
8 20 32
9 2l 33
19 Ny
11 W
12 12
0001 Memory data,set @ after power on.

16:31:42

—— ————————————————
A qu\@ﬁn - SYS VAR ‘ | FIND(P) | |

3) System variable

EDIT | 5h3@5 TAS HeA
OFT —> WACRO [SYSTEM VARIABLE] 00001 NO3260
| no. | DATA | NO. | DATA | NO. | DATA A
1000 | wmmesexs 1012 1107 J
1001 wxrxrenn 1013 1108

1002 1014 1109

1003 1015 1110

1004 1032 111

1005 1100 112

1006 1101 113

1007 1102 114

1008 1103 1115

1009 1104 1132

1010 1105 1133

1011 1106 2001 -
1600 Read G54.0°s value

16:32:50

A | PUB YAR | LOCAL YAR |- | FIND(P) | |

3. Coordinate system setting page

Press to the coordinate system setting page:
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[ 3
MDI 58788 T22 HOoM
EXT OFFSET G54 COORD. ¢ coRp. | | [ABSOLUTE]
[ 060n | ¥ 0.000 | X 6.000 3 42850
¥ 0.000 | ¥ 0.800 Y 0000 Y -34.110
z 0.000 | Z 0.000 7 0000 z 3.324
G56 COORD. G57 COORD. G58 COORD. [WACHINE]
X 0.000 | X 0.000 X 0000 X 1.400
¥ 0.000 | ¥ 0.000 Y 0000 ¥ -1.120
z 0.000 | Z 0.880 7 0000 z 0.003
16:34:00
LH OFFSET 00 coomninate | | GLEAY AL | MACIEIr.JP%URD‘ |
= Workpiece coordinate system setting page
O
'g MDI 53515 T22 HE@
o
=
g' P1 COORDINATE | P2 COORDINATE | P3 COORDINATE [ABSOLUTE]
x [ ooeen | x 0.000 | X 0.000 % 46600
¥ 0000 | ¥ p.gea | v 0.000 Y -37.110
z 0.000 | Z p.000 | Z 0000 z 3.332
P4 COORDINATE | P5 COORDINATE | PG~ COORDINATE [WACHINE]
X 0.000 | X B.0ea | X 8000 X 5.150
¥ 0.000 | Y 0.000 [\Y 8000 ¥ -4.120
z 0.000 | Z 0.000° | Z 8000 z 8.010
16:34:30
A | o o J[GHRTRE rooe) | o | b | |

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-COORD~ gnd 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 _soﬂ 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 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

e, e | ] ||

When an alarm or warn occurs, upper of the page separately displays types and quantity of current
alarm or warn, which is shown below:
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CNC ALMW: 1. CNC WARN: NO. PLC ALM: NO. PLC WARN: NO.

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~No0.3999 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 | and Appendix 1I.

ALARM |
2) ALM LOG page: press to enter the alarm page, press SR 10 enter alarm log page.
The page records recent history alarm messages including alarm~type, alarm number, alarm time.

, , ﬁ , @ to view alarm log messages. The display page is shown below:
EDIT 53447 TR HP@

| ALM. TYPE | ALM NO.| NOTE | ALARM TIME |
GCNC ALM 2906  startup ladder error,p }se make 2012-83-16,17:16:54
sure the ladder ist and

—
—
O
o
(1]
=
Q
=
o
=

Press

1
correct!

17:19:083
| ALM INFOR. || ALM LOG | | CLR LOG |

(D 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.

Agber
3) Clear alarm: when many alarms occur simultaneously, L/ | is pressed once to clear one alarm
_ ReRéT CANCEL | . .
where the cursor is ( press LY/ | and simultaneously to clear all alarms in ALM interface).

wn CANCEL
74 | or is pressed once to clear

4) Clear warning: when many warnings occur simultaneously,

REBET CANCEL

one 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

CHC
In setting interface, press | SETTINGTY to enter CNC setting page.

EDIT 54638 T34 HAA

[a)

PARAMETER SWT.: i« OFF

CURRENT LEVEL: 0  DEGRADE
INPUT PASSWORD: [ |

ALTER PASSWORD: [ ]
PARAMETER OPERATION

© BACKUP CURRENT PAR. (MANUFACTORY)
~RESUME STORED PAR. (MANUFACTORY)

C RESUME DEFAULT PAR.1(SERVO 11 LEVEL)
" RESUME DEFAULT PAR.Z(STEP WOTOR)
 RESUME DEFAULT PAR.3(SERVO ©.11 LEVEL)
“RESUME STORED PAR. (PRODUCE TEST)

PRESS KEY [L]1 TO TURNON, PRESS KEY [W] TO TURNOFF.

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 issused 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 1u level;

RESUME DEFAULT PAR. 3(servo 0.1u level): it is used to read initial standard parameters used to

servo 1u level.

PROGRAH  SHWT.: =" ON

o,

AUTO SEGMENT : = OFF
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EDIT 59941 TGS Hea

CURRENT LEVEL: 3 DEGRADE
INPUT PASSWORD: | |

ALTER PASSWORD: [ |

PARAMETER SWT.: & OFF
PROGRAM  SWT.: ' ON
AUTO SEGMENT : & OFF

PARAMETER OPERATION
CBACKUP PAR. (USER)
T RESUME PAR. (USER)
CRESUME DEFAULT PAR_1(SERYO 11® LEVEL)
“RESUME DEFAULT PAR_2(STEP WOTOR)
RESUME DEFAULT PAR._3(SERYO 8.1wn LEYEL)

MODIFY PARAMETER AND EDIT PROGRAM

17:24:39

| CNC
SETTING CLOCK | DOC LIST | | DEGRADE |

3, 4, 5 level user display page

EDIT 53717 T79 Ho@
SHITCH SETTING

PARAMETER SWT.: & OFF

n

PROGRAM  SHT.: = ON

CURRENT LEVEL: 2 . "DEGRADE
INPUT PASSWORD: |

ALTER PASSWORD: | |

AUTO SEGMENT : &  OFF

PARAMETER OPERATION
BACKUP CURRENT PAR. (MANUFACTORY)
" RESUME STORED PAR. (MANUFACTORY)
“RESUME DEFAULT PAR.1(SERYO 1B LEVEL)
 RESUME DEFAULT PAR.2(STEP WOTOR)
" RESUME DEFAULT PAR.3(SERYO ©.1 1 \LEVEL)
C RESUME STORED PAR. (PRODUCE-TEST)

CAN MODIFY SCRH COMP & MWACRO PROG, PLC

17:25:20

| CNC
SETT“X CLOCK | DOC LIST | | CONF IRM |

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.
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EDIT 59941 TBS HAA@

PARAMETER SWT.: & OFF

n

CURRENT LEVEL: 3 DEGRADE
PROGRAM  SHWT.: = ON

INPUT PASSWORD: | ]
AUTO SEGHENT : & OFF ALTER PASSWORD: | |

PARAMETER OPERATION

“BACKUP PAR. (USER)

CRESUME PAR. (USER)

CRESUME DEFAULT PAR.1(SERYO 1B LEVEL)
“ RESUME DEFAULT PAR.Z(STEP MOTOR)
CRESUME DEFAULT PAR.3(SERVO @.11 LEVEL)

HWODIFY 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

s to enter

password display page, press %l 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~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 bl
2-level el
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 KN30 enter the system clock page:
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GSK
EDIT 52423 T32 HAR

I'SUN | MON | TUE ' WED | THU | FRI | SAT |
26 21 28 29 1 2 3
4 5 6 7 8 9 10
1M 12 13 14 15 17
18 19 20 21 22 23 24
26 26 27 28 29 30 3
1 2 3 4 5 6 7

2012 -83-16,17:26 :08

17:26.07
SET
AL s e | gl | | | ||

2.1 Change system clock

Press """ to enter modification mode, press [G ‘ E‘ 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:
00”, 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 T92 Hog

00001 NBB588

—
—
O
o
o
=
)
=7
o
=

CLOCK

'SUN | WON | TUE | WED ' THU If FRIT SAT
26 27 28 29 1 ? 3
4 5 6 7 8 9 10
1M 12 13 &4 W15 17
18 19 200 20, 22 23 M
25 26 . 27%..28 29 30 31
1 2 3 4 5 6 7

2012 -03-16,17:26 :08

17:26:07

SET
A | SET TIME | i TIME| | |

3. Document management page
In Setting interface, press AV (S to enter file management display page as follows:
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MDI ~ 5PAAR TAA HAA
&< GSK9SOMDC B /u
) SYSTEM FILES [ 00061 .CNC
[ PARAM. PAR [ 00062 . CNC
[ TOFF . CHP [ 09060 . CNC
L[ WOFF . NP [ 09001 . CNC
= PROGRAN BEP b e
[ 00001 . CNC
|-[ 00002.CNC
[ 00200 CNC
[ 09900 CNC
L[ 09001.CNC

A | SELECT | SWITCHING| (e | Backup ‘| | |

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) Press soft 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;
{ Bt
(3) Press , to move the cursor to the required file, press to select the document,

and there is a tick in front of the selected document; when the cursor is on the file, at the moment, press

DATA
INPUT

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
COPY TO |
documents to the U disk; and so, after the documents of the U disk, —CNC__ | js 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 | SAARR TAA HAR
DOCUMENT WANAGEMENT 00002 N00OGO
&< GSKISOMDC Y
SYSTEM FILES |3 08601.CNC
L[ PARAM. PAR |3 00002 CNC
L[ TOFF.CHP L0 09000 CNC
L[ HOFF . WWP -0 09001.CNC
PROGRAM L= P kS
[ 00001 . CNC
(3 00002 . CNC
L[ 08206 CNC
L[ 09600.CNC
L[ 09001.CNC
COPY 10
A | SFLECT | SHITCHING | ) o BACKUP J | I
= System backup, resume page
@]
B MDI . 5PARR TEA HA.
o BACKUP OPTION |HELP |
8 N\,
o ~ PROGRAM ~ OFFSET 1.9 NEED
5
“PITCH CONP. ~PLC PARA.  FPLC ,I.T ESS [EXECU
(TE1)3FT KEY To BA
' LoG \ /RESTORE.
>
RESUME OPTION
Y‘ 2 .CORRESPONDING 1T
TPARAMETER I PROGRAM roFFsi_ EM OF RESTORING CO
FPITCH COMP. T PLC PARA. <LC ) ULD NOT BE SELECTE
D WHEN THE FILE DO
SOURCE PA |/u/gsk98@mdc_ba¢p§§é ESN'T EX
7 N
A4
BACKUP SYSTEM PARAMEQTQ 7u/8sk980mdc_backup
CELLE T 812 = 08:56:24
A DESELE@J@ECT auc| oanceL acc| L | PERFORM

System backup page with 2-level operation authority

MDI . 5PPRR TEA HA.
BACKUP OPTION HELP
PARAMETER I PROGRAM  OFFSET 1.SELECT YOU NEED
FPITCH COMP. FPLC PARA.  IPLC ITEMS. PRESS [EXECU

" LOG

TE] SOFT KEY TO BA
CKUP/RESTORE.

™ PARAMETER
"PITCH COMP.

I~ PROGRAM
" PLC PARA.

RESUME OPTION

I~ OFFSET
" PLC

2 .CORRESPONDING IT
EM OF RESTORING CO
ULD NOT BE SELECTE
D WHEN THE FILE DO

SOURCE Pa |/ u/2sk980mdc_backup/user

ESN'T EX
RESUNE_DATA?
PRESS [IN] KEY TO RESTORE
[CAN] KEY CANCEL
- 09:04:10
A | seecr | seeor af oavore | SHEET | pereor ||

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

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

In the system page, pressl BICPMA- t enter parameter setting page as follows:

EDIT 59814 T96 HAA
| NO. | DATA | NO. | DATA I NO. | DATA =
0001 10010000 0013 00000000 0520 00000061
0002 00000010 0014 00011111 0528 00000001
0003 00100000 0172 00100000 0540 10000100
0004 00000000 2173 00880000 0542 00008001
0005 10000000 0174 00000000 0551 00006611
0006 00000000 0175 000POO00 0562 00000000 =
0ea7 00000000 0187 X 00000000 0582 00000010
0008 00011111 ==Y 00000000 0584 00000000
0009 00000111 === 7 00000000 0588 000000600
0010 8en11111 0188 X 01000101 0600 00000060
0011 00000000 — Y 01080101 0601 00000000
0012 00000001 -— 7 01080101 0650 00000000 E
0001 %EE 1xx kxx ACS HWL *kx [SC %xx
BIT? Unused

_“ BIT PARA.‘ DATA PARA. ‘ OFTEN USED| PITCH CUMP| FIND(P) | |

There are two lines to display parameter contents, the first displays English abbreviations of all bits of
the parameter where the current cursor is, and display-of their parameter bit can be changed by pressing
O )
L | or L_*I: 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

=

DIATA
ﬁ , @ or press L TE 1 input the required parameter serial number, and then press L1 to
position the cursor to the parameter. As the following figure, the cursor is No. 0001, the user presses the

user can execute parameter setting. Select the required modification parameter by pressing

DATA
INPUT

numerical key to input 8-digit 2 decimal numerical value, presses to confirm the setting completion;
when the input value is less than 8-digit, O is added to the high-order position.

203

uonesadQ J]




SIS CNC GSK980MDc Milling CNC System User Manual

MDI 587085 T32 Hea

| NO. | DATA | NO. | DATA | NO. | DATA =
0001 1881 0013 00000000 0520 00000001

0002 00000010 0014 aen11111 0528 00000001

0003 00100000 0172 00100000 0540 166000100
0004 00000000 0173 00000000 0542 00000001

0005 10000000 0174 00000000 0551 00000011

0006 00000000 0175 00000000 0562 00000000 =
0087 00000000 0187 X 00000000 0582 00000010
0008 0ea11111 ==== 00000000 0584 00000000
06009 00000111 === 7 00000000 0588 00000000
0018 0ee11111 0188 X 01000101 0600 00000000

0011 00000000 -— Y 21000101 0601 00000000
a2 00000001 === 7 a1000101 0650 006000000 E
00071 Ex xxx okx ACS HHL *xx ISC *x

BIT7 Unused

09:15:45

| BIT PARA_‘ DATA PARA. | OFTEN USED ‘ PITCH COMWP | FIND(P)

The system sets bit parameters according to their bit:

E ¢

(1) In PARAMETER setting page, press , , , to select the required

parameter to set;

—
—
O
o
(1]
=
)
=7
o
=

(2) Press CHANGE 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 Ta1 Hea
| NO. | DATA | NO: | DATA | NO. | DATA I

0001 00010000 0013 00000000 0520 00000001

0002 00000010 0014 aen11111 0528 00000001

0003 00100000 0172 00100000 0540 10600100

0004 00000000 0173 00000000 0542 00000001

0005 19000000 0174 00000000 0551 00000011

0006 00000000 0175 00000000 0562 00000000 -
een7 00000000 0187 X 00000000 0582 00000010

0008 0ee11111 ==== Y 00000000 0584 00000000

0009 00000111 -— Z 00000000 0588 00000000

0018 2ee11111 0188 X 21000101 0600 00000000

0e11 00000000 ==== 21000101 0601 00000000

6012 00000001 === 21000101 0650 00000000 3
0006 xxx xxx xxx W5 ZW4 ZMZ ZMY ZMX
BIT® Ref.point(X) return in Mode (6:B 1:C)

09:24:46

| BIT PARA.‘ DATA PARA. | OFTEN USED ‘ PITCH COMP | FIND(P) | |

repetitively to switch the parameter bit between 0 and 1 to modify the value of the

DATA
INPUT

(3) Press
parameter bit;

| BIT PARA. ALY 1D
In BIT PARA. page, press 4 to enter the sub-menu, press _UFTENUSED| to set
corresponding parameter number to often used parameter page to display.
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MDI 56332 T34 HAQ
| NO. I DATA | NO. | DATA | NO. | DATA =
0001 00010000 0013 00000000 0520 00000001
0002 00000010 0014 00011111 0528 00000001
0003 00100000 0172 00100000 0540 10000100
0004 000000600 8173 00000000 0542 00000001
0005 10000000 0174 00000000 0551 00000011
0006 00000000 0175 00000000 0562 00000000 =
0007 00000000 0187 X 00000000 0582 00000010
0008 00011111 ==== 00000000 0584 00000000
0009 00000111 === 00000000 0588 00000000
0010 00011111 0188 X 01000101 0600 00000000
0011 00000000 -— Y 01000101 0601 00000000
oa12 00000001 === a10e8101 0650 00680000 3
0006 kxx xckx kxk MWD ZMA ZMZ WY ZMX
BITO Ref.point(X) return in Hode (8:B 1:C)

09:25:23
ADD TO
A | OFTEN USED| | | | FIND(P)
2. DATA PARA. page
— — =
| DATA PARA. =IEIN o
In PARAMETER page, press 4 to enterer data parameter page. Press , '8
to enter each page to view or modify revelant parameters as follows: o
. . . . . . g [=n
In DATA PARA. page, there is a line of Chinese prompt, displaying the parameter definition where the o
current cursor is. =
EDIT 58815 T36 Hoa
PARAMETER —> DATA PARAMETER 00081 N8g398
| NO. I DATA | NO. | DATA | NO. | DATA =
2015 X 1 0024 X 400 | 0032 X 208
=== {f 1 == ¥ 400 | -—— ¥ 208
=== 1| —7 400 | -——= Z 200
0016 X 1 | 8025 2000 | 0034 X 0
— Y 1 | © 8826 199 | — ¥ 0
= 1 00z7 8000 | -——= £ L4}
0022 X 7600 | 0028 200 | 0041 200
==== 7600 | 0029 100 | 0042 X 100
— Z 7600 | 0030 50 | —— ¥ 100
0023 X 100 | 08831 X 5000 | — Z 100
=== {f 100 | ———— ¥ 5000 | 8943 X 5008
—— A 100 | —— 7 5000 | — Y 5000 =
0015 Cemmand multiplier for each axis.

BIT PARA. | DATA PARA., OFTEN USED | PITCH COMP ‘ FIND(P)

Methods of data parameter setting are the same those of bit parameters:

Bt

to select the required parameter to modify; or press

(1) Press

FIND(P) . . . NPUT .
L to input the required parameter serial number, and then press to position the
cursor to the parameter;

R
(2) Press the numerical key to set numerical value, and then press to confirm the setting
completion;
(3) Press , , ﬁ , G to select other required parameters to set.

| BIT PARA. A 0
In BIT PARA. page, press 4 to enter the sub-menu, press [ [OFTENUSED| to set
corresponding parameter number to often used parameter page to display.
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EDIT 58113 T41 Hea

| NO. | DATA | NO. | DATA | NO. | DATA I~
0015 X 1 06824 X 400 | 0032 X 200
— Y 1) — XY 400 | — ¥ 200
—Z 1) — £ 400 | — £ 200
0016 X 1| 8825 2000 | 0034 X 8
==== 1| 8826 100 | —= ¥ 0
— Z 1 | 88z7 8oop | — Z 0
0022 X 7600 | 0028 200 | 9041 200
==Y 7600 | 0029 100 | 0042 X 100
==== [/ 7600 | 0030 50 | -—— ¥ 100
0023 X 100 | 08831 X 5000 | -—— 7 100
— Y 100 | — ¥ 5000 | 0043 X 5000
— Z 190 | — £ 5000 | — ¥ 5008 |-
8015 Command multiplier for each axis.

09:27:38

ADD TO
A | OFTEN USE[]| | | | FIND(P)

=l 3. OFTEN USED PARA. page
O
E®] OFTEN USED
@ In PARAMETER page, press - to enter often used parameter page as follows:
=
o
S
EDIT (55332 T15 Hea
| NO. | DATA | NO. | DATA | NO. | DATA |
0188 X 010008161
-— Y 01000101
-—Z 01000101
#a1s X 1
— ¥ 1
— 7 1
0002 00000010

0188 Mk RRTx %k vk xxk RRLx RABx ROAx
BIT? Unused

—_———
| BIT PARA. | DATA PARA. H OFTEN USED‘ PITCH COMP | 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.

In often used parameter page, press OFTEN “st to enter the submenu as follows. The user can
move or remove parameters. Removing often used parameters cannot influence the removed parameter.
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EDIT 53445 T4B Hea
WO | DATA | NO. |  DATA | NO.  DATA

0188 X 01000101

— 01000101

— 01000101

0015 X i

— i

— 1

0067 00080010

0188 ¥%x RRTx xxx xxx xxx RRLx RABx ROAx
BIT? Unused

09:28:54

REMOYE FROM

A ‘ MOVE UP | WOVE DOWN | AUTO ORDER | OFTEN USED | REMOYE ALL |
® PITCH COMP page
Press | P ITCH COMPT 4 onter pitch compensation page as follows:

EDIT 588A4 T51 HAA

AXIS X AXIS Y AXIS Z

\ NO. | ovae [ NO. | VALUE | NO- [ VALUE =
0000 la 0200 0 0400 0
0001 8] 0201 0 0401 0
0002 L&) 0202 0 0402 0
0003 9 0203 %) 0403 0
0004 L8] 0204 0 0404 0
0005 2] 0205 0 0405 0
0006 4] 0206 1) 0406 0
0007 L&) 0207 0 0407 0
0oos 2] 0208 0 0408 0
0009 8] 0209 0 0409 0
0010 L&) 0210 0 0410 0
0oe11 9 0211 L4} 0411 0
0012 8] 0212 0 0412 0
0013 a 0213 il 0413 05

09:29:57

‘ BIT PARA. | DATA PARA. | OFTEN USED | PITCH COMP FIND(P)

There are 1024 pitch error.compensation points. Pitch range of each axis can be modified by #3620,
#3621, #3622. The user can view or set pitch compensation value corresponded to each compensation

number.
@1 B ¢t ¥ <

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
When the operation authority is equal to or more than 2-level, s pressed to make compensation

value of the selected compensation number be modification state. Press numerical key to input
DATA

compensation value and then press "™ | to confirm the modification completion.

1.3.7 Diagnosis interface
051

DIAGNOSIS
Press to enter diagnosis interface including diagnosis and system information subpage which
content can be viewed by pressing corresponding soft key.
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1. System diagnosis page

DIAGNOSIS _ o | DIAGNOSIS . .
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

a5

by pressing ,
AUTO 53427 T30 HoB
DLAGNOSIS > CNC DATA STATE 00081 NO3788
| NO. | DATA | NO. | DATA . NO. | DATA |
(6[5]uTs} 0000000 0012 12 0024 00011000
Ben1 Bo000e01 0013 13 0025 6ea11001
0807 00000010 0014 14 00% ogeliole
0003 00000011 0015 00001111 0027 00011011
0004 0000100 0016 0000000 0028 00011100
(6]5]413Y 00000101 0017 AOBOBA00 0029 fen11101
0606 00000110 0018 00000000 0030 08011110
— 0807 00000111 0019 00000000 0031 00011111
= 0008 00001000 0020 0000000 0032 08100000
[o) 0809 00801001 0021 00R0R000 0033 00100001
] Be1a 10 0022 L651015141515]5] 0034 00100010
o 0811 1 0073 00000000 0035 08100011
2. 0000 ESP *xx xxx DEC5 DEC4 DECZ DECY DECX
- BIT7 ESP signal
(o]
S
| DIAGNOSIS ooty | | oock | 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

() U

by pressing L] or 1. the second displays Chinese definitions of all bits of the diagnosis number

where the cursor is.

LOCK
Press —SCREEN " to |ock 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 to execute the search according to diagnosis number.

2. CNC version page

| CNC DIAGNOS'S
Press I ¥ERSION'" or press repeatedly to enter CNC version information page. The page
displays CNC current software, hardware, system ID and PLC version information as follows:

MDI  5H@RA TR HO@
PRODUCT LADDER FILE : | GSK986MDc SeriesEN.LD2|
SW VER. : LADDER DESIGN: | GSK, CHINA |
HW VER. : LADDER VER. :|2011.08.12 |
BOOT VER.: VERIFY CODE : | 2869 |
SYSTEM 1D: CREATED DATE : | 2012-03-12,02:29:58 |
PLC VER. : LAST DATE  : |2012-03-12,02:29:58 |
NOTE:

PLC STATE: GSKIZOMDC/MDC-Y Standard Ladder

CUR CYCLE:

MIN.CYCLE:

MAX.CYCLE: [16 |

= 09:27:09

CNC
DIAGNOSIS || yEpsToN | | | |
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Chapter 1 Operation Mode and Display

1.3.8 Graphic interface

GRAPH
Press to enter graph interface including graph parameter and graph track page.

1. Graph parameter
In graph parameter page, the user can input boundary values of canvas and coordinate system of
graph track display, and the input numerical value is memorized after power-off, which is shown below:
MDI 57847 TES HeA

COOR OPT= (O:XY 1:YX 2:7X 3:XYZ A:YZ b:7Y 6:XZ 7:XZIY)

II

SCALE - 100

CENTER = (X AXIS VALUE)
CENTER - (Y AXIS VALUE)
CENTER = (Z AXIS VALUE)

X HAX. =
YoHAX. =
ZWAX. =
X MIN. =
YOMIN. -
ZHIN. =

09:35:09

GRAPH TRACK
PARAMETER DISPLAY | | |
2. Graph track

TRACK
Press | DISPLAY"4  to enter the graph track page as follows:
MDI 59835 T38 How

uonesadQ J]

TRACK DISPLAY 00001 NO1732

—~Ng99 G50.1 G143 G1 G3 X-9999.9999 Y-0990.9999 7-9999 9999 U-995 | RS0l UTE]
NOBOS GI G3 GO X100 Y100 7100 A100. G109

X 3.150
Y -2.350
7 3.245

[—————9X
09:35:35
GRAPH | TRACK
PARAMETER DISPLAY START(S) | CLEAR | CHANGE (K) ‘ |

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.
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TRACK DISPLAY 00001 NB9280
—N999 G5O.1 G143 G1 G3 X-9999.9999 Y-9999.9999 7-9999.9999 U-99C [ 4psolUTF]
NOB5 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
—N99