%% This manual describes the various matters concerning the
operations of GSK990MC system as much as possible. However, it is
impossible to give detailed descriptions to all the unnecessary or
unallowable operations due to space limitation and product specific
applications. Therefore, the matters not specially described herein

should be considered as “impossible” or “unallowable”.

% This user manual is the property of GSK CNC Equipment
Co., Ltd. All rights are reserved. It is illegal for any organization or
individual to publish or reprint this manual. GSK CNC Equipment Co.,

Ltd. reserves the right to ascertain their legal liability.



Sr-HisKiE GSK990MC Drilling and Milling CNC System Programming and Operation User Manual

11



Warnings and Precautions

Preface

Dear users,
It is our pleasure for your patronage and purchase of this machining center CNC
system of GSK990MC series produced by GSK CNC Equipment Co., Ltd.

This book is “Programming and Operation Manual”, which introduces the
programming and operation of the machining center CNC system of GSK990MC series
in detail.

To ensure the product works in a safe and efficient state, please read this manual

carefully before installation and operation.

Warnings

AImproper operations may cause unexpected accidents. Only

those qualified staff are allowed to operate this system.

Special notes: The power supply fixed on/in the cabinet is exclusively
used for the CNC system made by GSK.
It cannot be applied for other purposes, or else it may
cause serious danger.

1
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Safety Notes

B Transportation and storage

[ |
O o o o

p

Do not pile up the packing boxes over 6 layers.

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 to it.

Avoid impact or scratch to the panel and screen.

Packing box should be protected from dampness, insolation and drench.

en-package inspection

Confirm the product is the one you purchased after opening the package.
Check whether the product is damaged during transportation.

Confirm all the elements are complete without damage by referring to the list.

If there is incorrect product type, incomplete accessories or damage, please

contact us in time.

B Connection

Only qualified personnel can connect and inspect the system.

The system must be earthed. The earth resistance should not be greater than
0.1Q, and a neutral wire (zero wire) cannot be used as an earth wire.

The connection must be correct and secured. Otherwise, the product may be
damaged or unexpected results may occur.

Connect the surge absorbing diode to the product in the specified direction;
otherwise the product may be damaged.

Turn off the power before inserting or unplugging a plug, or opening the electric

cabinet.

B Troubleshooting

v

Turn off the power supply before troubleshooting or replacing components.
Overhaul the system when there is a short circuit or overload, and do not restart
it until the trouble is removed.

Do not turn ON/OFF the product frequently, and the ON/OFF interval should be

1 minute at least.



Warnings and Precautions

Declaration
e \We try to describe all the various matters as much as possible in this

manual. However, it is impossible to give detailed descriptions to all
the unnecessary or unallowable operations because there are too
many possibilities. Therefore, the matters not specially described

herein should be considered as “impossible” or “unallowable”.

Warning
e Before installing, connecting, programming and operating the product,

please read this manual and the manual provided by the machine tool
builder carefully, and operate the product according to these manuals.
Otherwise, the operation may cause damage to the product and

machine tool, or even cause personal injury.

Caution
® The functions and specifications (e.g., precision and speed) described

in this manual are only for this product itself. For those CNC machine
tools installing this product, the actual function configuration and
specifications depend on the designs of the machine tool builders.
Moreover, the function configuration and specifications of the CNC
machine tool are subject to the manual provided by the machine tool
builder.

All specifications and designs in this manual are subject to change without
notice.
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Warnings and Precautions

I PROGRAMMING

GSK990MC This part gives an introduction to the specification, product portfolio,
parameter configuration, instruction codes as well as program format of
GSK990MC.

I OPERATION

This part gives an introduction to the operation of the machining center CNC
system of GSK990MC .

APPENDIX

This part gives an introduction to the use of the machining center CNC system and
its accessories of GSK990MC.
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Safety responsibility

Manufacturer Responsibility

——Be responsible for the danger which should be eliminated on the design
and configuration of the provided CNC systems.

——Be responsible for the safety of the provided CNC and its accessories

——Be responsible for the provided information and advice.

User Responsibility

——Be trained with the safety operation of CNC system operation
procedures and familiar with the safety operation.

——Be responsible for the dangers caused by adding, changing or
modifying the original CNC systems and accessories.

——Be responsible for the danger caused by failing to observe the
operation, maintenance, installation and storage in the manual.

This user manual shall be kept by the end user.

Thank you for your kind support when you are using the products of
Guangzhou CNC Equipment Co., Ltd.

VIII
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Chapter 1 Overview

Chapter 1 Overview

1.1 Product Introduction

8.4 inch color high-resolution LCD display, GSK990MC universal type drill-milling CNC system is

a new upgraded product of GSK990MA, a brand new human-machine interface with friend
characteristics of beauty, and easily use.

The system adopts B type macro programs (statement ) which make programming concise. Its

open PLC supports an on-line edit, compiling to get more convenient and flexible logic control

function, and it is adpted to the CNC milling machine, CNC drilling-milling machine and CNC

grinding machine.

b
Z

[

2pl 267,
2N ST
37.833- e

Buiwwelbold

MTER

GO0 G17 GO G4 G2l GAe G4D 0e2
OO0 GUR GI5 658 GRO GAA GO7 613

DATA

Max. position speed (max. traverse speed) 60m/min

Metric/inch programming, least command increment 0.001mm, 0.0001inch

Rotation, zooming, polar cycle, rigid tapping and various of milling-grooving

compound cycle function

Time limit stop function

Brand new designed human-machine interface with friend characteristics of beauty, and

easily use

PLC on-line monitor, edit, compiling and signals trace function

Statemnt macro program (macro B) to get concise programming

Easily study, use and debugging abundant helps, prompt messages

Standard RS232 and USB interfaces to realize file transmission, serial port DNC

machining and USB on-line machining
® 8.4-inch color LCD with Chinese, English, Russian, Spainish and Turkish display
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1.2 Technical Specifications

Motion control

Controlled axes and link axes: 4 axes and 3 link, and optional to 4 axes and 4 link. Each
axis can be set to the linear or rotary

Interpolation: positioning (G00), linear (G01) , circular (G02, G03) , spirial interpolation

Maximum programmable dimensions: metric : -99999.999mm~99999.999mm, least command
increment: 0.001mm
inch : -9999.9999inch~9999.9999%inch, least command increment: 0.0001inch

Electronic gear: command frequency multiplying 1~65536, command frequency division
1~65536

Rapid traverse speed: max. 60m/min, Rapid override: FO, 25%, 50%, 100% to real-time
adjustment

Cutting feedrate: max.15m/min (G94) or 500.00mm/r (G95)
Feedrate override: 0~200% divided into 21 to realize real-time adjustment

MPG feed: 0.001, 0.01, 0.1mm; single-step feed: 0.001, 0.01, 0.1, 1mm

Acceleration/d
eceleration

Front/post acceleration/deceleration : linear or S acceleration/deceleration. Time constant of
acceleration/deceleration can be set

Post acceleration/deceleration: linear or exponential acceleration/deceleration. Time constant of
acceleration/deceleration can be set

Jog, MPG, Single-step mode using post acceleration/deceleration. Rapidly positioning, cutting feed
can select front/post acceleration/deceleration

Miscellaneous
function

Specify with M and 2-digit. M function can be customized

System’s interior M commands( they cannot be defined again): end of program M02, M30; program
stop M0OO; optional stop M01; subprogram call M98; end of subprogram M99

M commands defined by the standard PLC: MO03, M04, M05, M08, M09, M10, M11, M16, M17, M18,
M19, M20, M21, M22, M23, M24, M26, M27, M28, M29, M35, M36, M44, M45, M50, M51

Tool function

oT and 4-digit selection toole256 groups of tool offset valueelength compensationewear
compensationeC radius tool compensation

¢S2 digit (/O gears control) / S5 digit (analog output) emax. spindle speed limiteconstant surface
speed function

Spindle encoder: encoder lines (100~5000p/r) drive ratio between encoder and spindle: (1~255):

Spindle

function (1~255)
Spindle override: 50%~120% divided into 8 to realize real-time adjustment
Tapping cycle, flexible tapping and rigid tapping
ePitch error compensation: compensation interval, compensation origin can be set. Compensation
range: -999 ~ +999 pulse equivalent
eBacklash compensation : compensate the machine’s backlash value by fixed frequency or

Automatic speed-up/down method

compensation
etool length compensation: A or B type length compensation fuction selected by parameter
etool radius compensation: C type tool compensation function, max. compensation value £999.999mm
or £99.9999inch
Status signal: eemergency stopeovertravelestored travel limiteNC ready signaleservo ready signal
eMST function completion signal eautomatic run start light signal eautomatic running signal efeed hold
Reliability and | light signal
safety Self-diagnostic function: esignalesystemebit controleservoecommunicationespindle

NC alarm: eprogrameoperationeovertraveleservoeconnectionePLCememory (ROM and RAM)
eEditeautoeMDlezero returneJOGesingle stepeMPGeDNC

o . eSingle blockeskipedry runemiscellaneous lockeprogram restarteMPG interruptesingle step

peration . .

function |nterruptoMPG |nterference .

eMachine lockeinterlockefeed holdecycl starteemergency stopeexternal reset signaleexternal power
supply ON/OFF

oGSK 990MC using resolution 800%600’s color 8.4-inch display
eChinese, English, Russian, Spainish and Turkish display selected by parameter

Display ePosition message euser program esystem setting ePLC e diagnotic message esystem parameter

egraph ealarm message ehelp

eActual feedrate, spindle speed ereal-time wave diagnosis esystem run time and other NC commands
and status message

Program edit

Program capacity: 57M, store up to 400 programs
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eProgram preview eprogram edit ebackground edit

PLC processing speed: 3us/step; up to 4700 steps; 10 basic command, 35 functional commands;
PLC ladder diagram on-line edit;

function
I/O input/output:48/48, extensible

Communication| RS-232 serial port, USB communication interface to realize file transfer, serial port DNC machining
function function and USB on-line machining function

GSK GE series bus AC servo drive unit, DA98 series, GS series digital AC servo drive unit and SJT

Adaptive drive
servo motor

1.3 Product Model Definition

GSK 990MC — [

L Assembly (omit the standard panel) B: box assembly

990MC Dirilling-Milling CNC System
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Chapter 2 Programming Fundamentals

Chapter 2 Programming Fundamentals

2.1 Controllable Axis

Table 2-1-1
Item GSK990MC
Basic controllable axes 3 (XY, 2)
Total extended controllable axes Upto4

On account of some machines’ structure design requirement, an additional axis is required to
use for the maneuver workbench and rotary workbench. The axis can be linear or rotary. For
GSK990MC, its each axis is set to the linear or rotary by bit parameter No.8#4~No.8#7.

2.2 Axis Name

Name of 3 basic axes is defaulted to X, Y, Z.
P0OO05 sets the controllable axis quantity and P175-P178 sets each additional axis’ name, such as

A, B, C’s axis name.
Note: when the input axis name is repetitive, the system automatically initializes it to X, Y, Z, A.

2.3 Axis Display

When the additional axis is set to the rotary, the rotary axis’ unit is displayed to deg. When it is set
to the linear, the system display it is the same that of X/Y/Z, and its unit is mm. The following is an
example when the 4" s rotary axis.

ACT POS (RELATIVE) 000061 1/000008
FEED Bmm/min
MPG INC O - [, e
FEED QOVYRD : 100%
Py mm 49 80 180 160 200
——— |

Fa 25%  5i . LEEr
t |

5P § Brpm
Y B.0000~ sww o0

59 B 7@ 5P 99 108 118 129
| ——— ]

Z B.0000

COMMAND T NO: TOB0®
OFFSET: HOB0® DBROO

GBd G17 G99 G94 G21 G488 G49 G54 PART CNT: 0014/60014
G1l G958 G15 G5B GB9 G664 G697 G613 CUT TIME: 909: 00; 00
DATA |© 10: 56: 50
I PATH: 1
REL ABS ALL PMONI MONI ‘
Fig. 2-3-1
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2.4 Coordinate System

241 Machine Coordinate System

A special point used to the machining reference on the machine is called a machine zero. The
machine tool manufacturers have set a machine zero on each machine. Taking the machine zero as
an origin sets a coordinate system is called a machine coordinate system. After power-on, executing
manual returning to the machine zero can create a machine coordinate system. Once the machine
coordinate system is set, it remains unchanged till the power supply is turned off or the system is
restarted or the Emergency Stop key is pressed.

The system uses the right-hand Cartesian coordinate system, its vertical movement motion in
spindle direction is Z-axis motion. From the spindle to the workpiece direction, the motion of the
spindle box approaching the workpiece is Z's negative motion, and the motion of be far away from the
workpiece is Z's positive motion; other directions is decided by right-hand Cartesian coordinate
system.

[

2.4.2 Reference Point

On the CNC machine, there is a special position where a tool change is performed or a
coordinate system is set is called a reference point. Using the reference point return function can
easily traverse the tool to the position. Generally, the reference point and machine zero of the CNC
drilling-milling system coincide.

U
=
o
«Q
=
Q
3
3,
>
«Q

Reference point

Tool / Workpiece ;

—

Workbench

Fig. 2-4-2-1

There are two methods to make the tool traverse to the reference point:
1. Manual reference point return (Refer to Section 9 Zero Operation, Operation)

2. Automatic reference point return

2.4.3 Workpiece Coordinate System

When the system machines a workpiece, the used coordinate system is called a workpiece
coordinate system(called a part coordinate system). A workpiece coordinate system is set in advance
by the CNC (set a workpiece coordinate system).
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2 A Y
Z A Y 7 Y
H %
Program Instruction
X X
Coordinate system |
Machining drawing CNC system Machine tool
Fig. 2-4-3-1

The tool in the CNC commanding the workpiece coordinate system cuts a workpiece to the
shape described in the drawing according to the programmed coordinate system’s command
programs represented in the machining drawing, which must confirm their relative relationship
between the machine coordinate system and the workpiece coordinate system. The method of
confirming their relationship is called alignment. There are different methods according to the

-
workpiece’s shape and machining quantity. g
)
1> Using the part reference point IID Fixing the part directly on the fixture g
=
A Workoi Reference point @
Workpiece reference point ?.itﬁﬁce
@
\
> Fixed distance
Align the tool center to the workpiece reference Because the tool center can not be located at the
point, and s pecify the workpiece coordinate workpiece reference point, the tool is located at a
system by CNC instructions at this position. Then position (can be reference point) the distance of
the workpiece coordinate system coincides with which to the base point is known. Set the
the programming Coordinate system. workpiece coordinate system using this known
distance (e.g. G92).

Fig. 2-4-3-2

One machining program sets a workpiece coordinate system(select one workpiece coordinate
system). Setting a workpiece coordinate system can move its origin to change.

Using the following two methods can set a workpiece coordinate system:

1. For using G82, See Section Programming 4.2.1.

2. For using G54~G59, See Section Programming4.2.8.

2.4.4 Absolute Coordinate Programming and Relative Coordinate Programming

Definishing an axis’ movement method is divided into two methods:an absolute value definition
and relative value definition. The absolute value definition is to use an end point’s coordinate value of
the axis movement to perform a programming is called an absolute coordinate programming. The
relative coordinate definition is to use an axis movement value to directly program, which is called an
relative coordinate programming(also called an incremental coordinate programming).

1) an absolute coordinate value
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The target position’s coordinate value in the specified workpiece coordinate system is also

the coordinate position to which the tool traverses.

A(15,60,40)

B|(10,30,20)

> Y

[

Fig. 2-4-4-1

The tool traverses to point B from point A, using point B’s coordinate value in G54 workpiece
coordinate system, and its command is shown below:
G90 G54X10Y30 Z20 ;

U
=
o
«Q
=
Q
3
3,
>
«Q

2) Incremental coordinate value
Taking the current position as a coordinate origin, the target position is relative to the current

position’s coordinate value.

Tool
V4
A A
30 10
PR J
/ s/
/
7 40
/
A ____
B
> Y
X
Fig. 2-4-4-2

The tool traverses to point B from point A, and its command is shown below:
GO0 G91 X40 Y-30 Z-10;

2.5 Modal and Non-Modal (Simple)

The modal is called that some address’ value is value once it is set till the address is set again.
For its another meaning, after some functional word is set, it is not needed to input again in the

following block with the same function.

» For example:
GO0 X100 Y100;  (Rpaidly position to X100 Y100)

10
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X20Y30; (Rpaidly position to X20 Y30, GO is modal and it can be omitted)
G1 X50 Y50 F300; (Execute linear interpolation to X50 Y50, feedrate 300mm/min G0O—G1)

X100; (Execute linear interpolation to X100 Y50, feedrate 300mm/min, G1, Y50,

F300 are modal and can be omitted)
GO0 X0 YO0; (Rpaidly position to X0 Y0)
The initial state is the defaulted mode after the system is turned off. See Table 4-1-2.

» For example:
000001
X100 Y100; (Rpaidly position to X100 Y100, GO is the system’s initial state)
G1 X0 YO F100; (Execute linear interpolation to X0 Y0, feedrate per minute:100mm/min)
The non-modal is defined that a corresponding address’ value is valid in a block in which the
command is, and it must be specified again in the next block. G commands in group 00 are shown in
Table 4-1-2.
Its modal and non-modal description of functional word is referred to Table 2-5-1.

Table 2-5-1  functional command’s modal and non-modal

G functions in the group can mutually cancel. Once each function is
Modal G function executed , it is valid till it is cancelled by other G function in the the
Modal group

M functions in the group are mutually replaced. Each functions is valid
before it are replaced by other function in the group

Non-modal G function It is valid only in the specified block, and it is replaced when the block
Non-modal ends.

Non-modal M function | It is valid only in the block in which it is

Modal M function

11
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Chapter 3 Structure of an Part Program

3.1 Structure of a Program

A program consists of many blocks, and a block is composed of words. Each block is separated

by a code for end of block (ISO uses LF, EIA uses CR). Using a character “; ” means a code for end
of block.
program 000022 6/000016
e (007998 ]

G92X0YDZA;
N1B2GOGIEX74. 295, ered
N186Z30; —
Ni1@sz2. 3;

N126X75. 425Y—-48. 5517, 028;
— N128X75. 472Y—-48. 356Z. 031;
number ——"INIBOX75. 496Y-48. 174Z. @3FJ+———Block end code
N132Y-48. 011;
[N134X75. 472Y-47. 876Z. @31 +— Block
N136X75. 425Y—-47. 776Z. 028;
N138X75. 354Y—-47. 719Z. 023;
N140X75. 26Y-47. 712Z. 017
N142X75. 142Y—-47. 764Z. 009;
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N144 Program end
Input | | @3:@6: 12
LI | Path:
oPRO MDI C/M C/N Dire

Fig. 3-1-1 structure of a program

A group of commands for controlling the CNC machine to finish workpiece machining is called a
program. After the compiled program is input to the CNC system, the system make the tool move
along a straight line or an arc, or rotate or stop the spindle. Please edit these commands according to
the actual movement sequence of the machine tool in the program. Structure of the program is shown
in Fig. 3-1-1.

3.1.1 Program Name

In the system, the system’s memory can store many programs. In order to mutually differentiate
these programs, each program begins with an address O followed by a five-digit number, which is
shown in Fig. 3-1-1-1.

13
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o [t

——»Program name (0~99999, Leading zero can be omitted)

»Address O

Fig.3-1-1-1 Structure of a program name

3.1.2 Sequence number and program block

A program consists of many commands, and an command unit is called a block (see Fig. 3-1-1).
These blocks are separated by a code for end of program (see Fig. 3-1-1). In the manual, the code of
end of block is represented by a character®;”.

Address N with a five-digit sequence number behind it can be used at the beginning of the block
(see Fig. 3-1-1), and the leading zero can be omitted. Sequence numbers (whether the sequence
number is inserted is set by Parameter NO: 0 # 5, or set the number in the setting page directly. See
Section 3.4.1 in Operation) can be specified in a random order, and the intervals between them can
be unequal (set by Data Parameter P210). They can be specified in all blocks, or just in some
important blocks. However, the numbers should be arranged in ascending order according to general
machining sequence. It is for convenience to insert sequence numbers to important parts of the
program (e.g. inserting sequence number for tool changing or when the index table moves to a new

machining plane).

Note: The N command is not taken as a line number when it and G10 are in the same block.

3.1.3 Word

A word (See 3-1-3-1) is an element that composes a block. It consists of an address and its following
digits (with sign +or - before the digits sometimes).
% 100
Address Figure

T

Word

Fig. 3-1-3-1 General structure of a word

An address is one of the English letters (A~2). It specifies the meaning of its following digits. In
the system, the used addresses and their meanings as well as their ranges are shown in Fig. 3-1-3-1.

Sometimes, an address may have different meanings based on different preparatory functions.

An address is used more than one time in the same command, and whether an alarm is issued is
set by bit parameter NO:32#6.

14
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Table 3-1-3-1
Address Range Meaning
A, B, C Set by data parameter P175~P178 Address of axis name
D 0~255 Radius offset number. DO defaults to 0 and it cannot be
changed by users
E Not used
F 0.001~99999.999 (mm/min) Feedrate per minute
0.001~500(mm/r) Feedrate per turn
G 00~99 Preparation function
01~99 Operator in G65
H 0~255 Length offset number. HO is defaulted to O, which can
not be set or modified.
-99999999 99999999 (mm) X vector 'between. arc center and start point (arc/spiral
interpolation, scaling)
| value should be more than the radius of Interior grooving radius in G22/G23
current tool
(tool radius+J)<I<99999.999mm, its | & ucin g Gircle radius in G24/G25, G26/G32
| absolute value used if it is negative
| value should be more than{ (data
parameter P269 set value* tool radius) + | Width of the rectangular grooves in X direction in
tool radius}*2.The screwing cutting radius | G33/G34
should be less than{ (1/2) -tool radius}
0<1=99999.999mm, its absolute value Width of the rectangular grooves in X direction in
used if it is negative G35/G36, G37/G38
-99999999 99999999 (mm) Y vector -between. arc center and start point (arc/spiral
interpolation, scaling)
0=J<99999.999mm, its absolute value Distance between finishing start point and circle center
used if it is negative in G24/G25, G26/G32
J J value should be moare than{(value data
parameter P269 set value * tool radius) + | Width of the rectangular grooves in Y direction in
tool radius}*2. The screwing cutting radius | G33/G34
should be less than{ (J/2) -tool radius}
0<J<99999.999mm;, its absolute value | Width of the rectangular grooves in Y direction in
used if it is negative G35/G36, G37/G38
-99999999 99999999 (mm) Z vector -between. arc center and start point (arc/spiral
K interpolation, scaling)
1~99999 Fixed cycle times
1~99999 Times of recalling a subprogram
Less than tool diameter and more than 0 Qutting vyidth increment of interior grooving cycle in XY
in-plane in G22/G23
L !_ess than tool dlameter_ a_nq more t.han 0, Cutting width increment in specified plane in G33/G34
its absolute value used if it is negative
0 mm ~99999999mm, its absolute value | Distance between fineing start point and rectangular
used if it is negative side in X direction in G37/G38
M Set by data parameter P204 Miscellaneous function output, program executed flow,
subprogram call
N 0~99999 Block number
0~999 Parameter number (G10 revised online)
0~99999 Program name
0~99999.9999 (ms) Pause time
1~99999 Calling subprogram number
P -9999.9999~9999.9999 Scaling
Data parameter P281~282 Pause time at the hole bottom in the fixed cycle or at
point R when retracting
-99999.999~99999.999 (mm) Cutting depth or hole bottom’s offset in fixed offset
-99999999~-99999999 (mm) Arc radius/angle displacement/corner value
-99999.999~99999.999 (mm) R-plane in fixed cycle
s Set by data parameter P205 Specify spindle speed
00~04 Multi-gear spindle output
T Set by data parameter P206 Tool function
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Address

Range

Meaning

Set by data parameter P175~178

Address of axis name

Range of U: D/2<|U|<the smaller one
between 1/2 and J/2

Corning arc radius in fixed cycle

Set by data parameter P175~178

Address of axis name

More than 0

Distance to unprocessed plane when rapidly cutting

Set by data parameter P175~178

Address of axis name

Should be more than 0C(if the fist cut depth
is more than the groove bottom, the user
directly machines the workpiece at the
bottom)

fist cut depth down in Z direction from R-plane in fixed
cycle

Set by data parameter P175~178

Address of axis name

-99999.999~99999.999 (mm)

Coordinate address in X direction

0~9999.999 (S)

Specify pause time

Set by data parameter P175~178

Address of axis name

-99999.999~99999.999 (mm)

Coordinate address in Y direction

Set by data parameter P175~178

Address of axis name

-99999.999~99999.999 (mm)

Coordinate address in Z direction

1Y)
e
o
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o
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All described in Table 3-1-3-1 are limited values for the CNC device, but the limit for the
machine tool is not described here. Therefore, users are required to refer to the manual provided
by the machine tool builder besides this one, in order to get a good understanding of the
programming limits before programming.

Note: each word should not exceed 79 characters.

3.2 General Structure of a Program

The program is divided into main program and subprogram. In general, the CNC system is
actuated by the main program. If an Command for calling the subprogram is executed in the main
program, the CNC system acts by the subprogram. When an Command for returning to the main
program is executed in the subprogram, the CNC system will return to the main program and execute
the following blocks. The program execution sequence is shown in Fig.3-2-1.

Main program

Command 1

Command 2

oooooo

Calling subprogram

Command N

Subprogram

Command 1

Command 2

oooooo

M99 Returning to
main program

Fig. 3-2-1

The structure of a subprogram is consistent with that of a main program.

16
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If a program contains a fixed sequence or frequently repeated pattern, the sequence or pattern
can be stored as a subprogram in the memory to simplify the program. The subprogram can be called
in Auto mode, usually by M98 in the main program. Besides, the subprogram called can also call
another subprogram. The subprogram called from the main program is called the one-level
subprogram. Up to 4 levels subprogram can be called in a program (Fig.3-2-2). The last block of a
subprogram is the Command M99 used for returning to the main program. After the return, the blocks
following the subprogram calling block are executed. (If the last block of a subprogram is ended with
MO02 or M03, the system will also return to the main program and proceed to the next block, just as

ended with M99.)
When a main program is ended with M99, its execution will be repeated.

Main program Subprogram Subprogram Subprogram Subprogram
000001; 'O‘I 0000; (020000; 030000; 040000;

oo X ,..- '--. '--.
M98 P10000; MO8 P20000; M98 P30000; M98 P40000;

L \\ - N L

M30; M99; ~NM99; M99; M99;

One-level nesting  Two-level nesting Three-level nesting Four-level nesting

Fig. 3-2-2 Quadruple subprogram nesting

The Command can be called with a subprogram. The same subprogram can be called up to
9999 times consecutively or repeatedly.

3.2.1 Subprogram Writing
Write a subprogram following the format below

o0 0OOOOO ; Subprogram number

""" Subprogram

M99; Subprogram end

Fig. 3-2-1-1

Write the subprogram number behind the address O at the beginning of the subprogram, and
end the subprogram with Command M99 (M99 format as above).

3.2.2 Subprogram Call

The subprogram is called by the call Command of the main program or subprogram. The format

of the subprogram is as follows:

17
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Mog PCIT 111 L[OTTT1T]
—

‘ Repetitive called times
Called subprogram number

Fig. 3-2-2-1

e If no repetition count is specified, the subprogram is called just once.
(Example) M98 P1002L5 ;(It means a subprogram with number 1002 is repeatedly called 5
times)

e Execution sequence of calling a subprogram from a main program

Main program /'7 3 Subprogram

/ 010100

NOO20 ««eve- : N1020¢« e+ :
N1030¢ -+ :

N104Q+ -+ ,

N1060 ««---- M99;

Fig. 3-2-2-2

A subprogram can call another subprogram in the same way as a main program calls a

subprogram.

Note 1: An alarm is given when no subprogram number specified with address P is detected.

Note 2: Subprograms with number 90000~99999 are the system reserved programs. When users call such
kind of subprograms, the system can execute them but not display them.

Note 3: A subprogram can nest a quadruple.

3.2.3 Program End

The program begins with a program name, and ends with M02, M30 or M99 (see Fig. 3-2-2-2).
For the end code M02, M30 or M99 detected in program execution: If MO2 or M03 is executed in a
program, the program is terminated, and the reset state is entered; M30 can be set by bit parameter
NO0.33#4 to return to the program beginning, and M02 can be set by bit parameter N0.33#2 to return
to the program beginning. If M99 is executed in a program, the control returns to the beginning of the
program, and then executes the program repeatedly; if M99, M02 or M30 is at the end of the
subprogram, the control returns to the program that calls the subprogram and goes on executing the
following blocks.
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Chapter 4 Preparatory Function : G Code

41 Types of G Code

Preparatory function, represented by a G code with a number behind it, defines the meaning of
the block where it is located. G codes are divided into the following two types:
Table 4-1-1

Type Meaning

Non-modal G
Valid only in the commanded block
code

Modal G code Still remain valid effective before other G codes in the same group

[

Example: GO1 and GO0 are modal in the same group. éu
Go1 X _ ; Q

Z ; GO1 valid S

X ; GO1 valid 3

-}

(o]

GO00 Z ; GOO valid

It is the normal machining mode when the system bit parameter NO:0#7 is set to 0, and the
high-speed and high-precision machining mode when NO:0#7 set to 1.

Note 1: F: indicates the normal machining mode; T: indicates high-speed and high-precision
machining mode

Note 2: Refer to System Parameter List for details.

Table 4-1-2 G codes and their functions

Whether
high-
speed
coc?:ie Group Format he;gg- Function
precision
mode is
valid
*G00 GOOX Y Z T Positioning (rapid
- = traverse)
GO1 GO1XY ZF T Linear interpolation
01 - = = (cutting feed)
Circular interpolation CW
G02 0 X_Y_ R- F_ T (clockwise)
GO03 I_J
- Circular interpolation
G03 T CCW (counter clockwise)
G04 G04 P_ or GO04 X_ F Dwell, exact stop
G10 00 |GIOL NP R_ F Programmable data input
*G11 G1 F Programmable data input
cancel
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Whether
high-
speed
G and .
code Group Format high- Function
precision
mode is
valid
*G12 G12XY Z | J K. F Stored str%kl\el detection
G13 16 G13 E Stored stroke detection
OFF
*G15 G15 E Polar coordinate
1 Command cancel
G16 Polar coordinate
G16 F
Command
*G17 . . . XY plane selection
G18 02 ?/r\lltgtrteglatig]n aalg (;Ez] raltjj?js co];gr encsl,;iiuc!ir F ZX plane selection
G19 P P YZ plane selection
G20 e : Input in inch
"G 1 06 Must be specified in a single block F Input in metric
G22 G22X Y ZR1LWAQVDEFK F CCW inner circular
groove rough milling
G23 G23X Y ZR 1 LWAQVDFK = CW inner circular groove
rough milling
G24 09 G24X Y ZR 1 JDFK_ E CCW fln_e m|II|_ng cycle
within a circle
G25 G25X Y ZR 1 JDFK_ E CW fine milling cycle
within a circle
G26 X Y ZR1JDFK_ CCW outer circle
G26 F L
finishing cycle
G27 G27 Reference pqlnt return
detection
G28 G28 Reference point return
G29 00 G29 XY Z Return frorr_1 reference
point
G30 G30Pn T 2nd, 3rd a_nd 4th
reference point return
G31 G31 Skip function
G32 G32X Y ZRI1JDFK. F CW outer circle finishing
cycle
G33 G33X Y ZR 1 JLWQVUDFK F CCW rectangular groove
- == == == == === = rough milling
G3M4XY ZRIJLWAQVUDEFK CW rectangular groove
G34 F -
rough milling
G35 09 G35X Y ZRI1JL UDFK_ E CCw rectar_mgular groove
rough milling cycle
G36 G36X_Y_Z_R_I_J_L_U_D_F.K F CW rectangular groove
- = = == == == = = rough milling cycle
G37 G37X Y ZRIJL UDFK F | CCW rectangular outside
— = == == == — = groove finishing cycle
G38 G38X Y ZRIJL UDFK F CW rectangular outside
- == === == = = groove finishing cycle
G39 00 G39 F Corner offset circular

interpolation

20
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Whether
high-
speed
G and .
code Group Format high- Function
precision
mode is
valid
*G40 G17 D X Y_ T Tool radius
compensation cancel
G40 Left-hand tool radius
G41 07 G18 G41 D X Z_ T ;
G42 . compensation .
G42 G19 DY 7 T Right-hand tool' radius
- — = compensation
Tool length
G43 G43 T compensation in positive
direction
Tool length
G44 08 G44 HZ_ T compensation in
negative direction
*G49 G49 T Tool length
compensation cancel
*G50 12 G50 T Scaling cancel
G51 Go1X Y Z P_ T Scaling
G53 00 Written in a program T Machine coordl_nate
system selection
*G54 Workpiece coordinate
system 1
G55 Workpiece coordinate
system 2
G56 Written in a block, usually placed at the Workp;eyc;?ec;;)%rdmate
05 program beginning T - -
Workpiece coordinate
G57
system 4
G58 Workpiece coordinate
system 5
G59 Workpiece coordinate
system 6
G60 | 00/01 G60X_Y_Z_ T Unidirectional positioning
G61 G61 T Exact stop mode
G62 G62 T Automatlg corner
14 override
G63 G63 T Tapping mode
*G64 G64 T Cutting mode
G65 | 00 |GB5H P#iQ#jR#k T Macro program
Command
G68 G68X Y R T Coordinate rotation
*G69 13 | g6 T Coordinate rotation
cancel
G73 G73 XY ZRQF; F Peck drilling cycle
G74 09 G74 XY ZRPF; F Left-hand tapping cycle
G76 G76 XY ZQRPFK:; F Fine boring cycle
*G80 Written in a block with other programs F Canned cycle cancel
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Whether
high-
speed
G and .
code Group Format high- Function
precision
mode is
valid
G81 G81 XY ZRF; F Drilling cycle (spot drilling
cycle)
G82 G82 XY ZRPF; F Drilling g:ycle (counter
boring cycle)
G83 G83 XY ZRQF; F Peck drilling cycle
G84 G84 XY ZRPEF,; F Right-hand tapping cycle
G85 G85 XY ZRF; F Boring cycle
G86 G86 XY ZREF; F Boring cycle
G87 G87 XY ZRQPF; F Back boring cycle
G88 G88 XY ZRPEF,; F Boring cycle
G89 G89 XY ZRPEF; F Boring cycle
CEIVE Written into blocks T Absolute programming
G91 Incremental programming
G92 00 G92X Y Z T Floating coordmate
— == system setting
*G94 04 G94 T Feed per minute
G95 G95 T Feed per revolution
Constant surface speed
Go6 G96S_ T control (cutting speed)
15 Constant surface speed
*G97 G97S_ T control cancel (cutting
speed)
*G98 Returgatnonlg(;tlca:l gl:me in
10 Written into blocks T =) .
Return to point R plane in
G99
canned cycle
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Note 1: If modal Commands and non-modal Commands are in the same block, the non-modal commands
take precedence. At the same time, the corresponding modes are changed according to the other
modal Commands in the same block, but not executed.

Note 2: For the G code with sign *, when the power is switched on, the system is in the state of this G
code (some G codes are determined by bit parameter NO:31#0~7).

Note 3: The G codes of group 00 are all non-modal G codes except G10, G11, G92.

Note 4: An alarm occurs if G codes not listed in this table are used or G codes that cannot be selected
are specified.

Note 5: G codes from different groups can be specified in a block, but 2 or more G codes from the same
group can not be specified in a block by principle. If no alarm occurs when two or more G codes
in the same group are in a block after parameter setting, the latter G code functions.

Note 6: If a G code of group 01 is in the same block with a G code of group 09, the G code of group 01
prevails. In canned cycle mode, if G codes from 01 group are specified, the canned cycle will be
cancelled automatically and the system turns into G80 state.

Note 7: G codes are represented by group numbers respectively based on their types. Whether the G
codes of each group are cleared after reset or emergency stop is determined by bit parameter
NO:35#0~7 and NO:36#0~7.

Note 8: If the rotation scaling Command and the Command of group 01 or that of group 09 share the
same block, the rotation scaling Command will be taken, and the modes of group 01 or group 09
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are changed. If the rotation scaling Command and the Command of group 00 share the same
block, an alarm occurs.

4.2 Simple G Codes

4.2.1 Rapid Positioning G00

Code format: GO0 X_Y_Z_

Function: GO0 command. The tool moves to the position in the workpiece system specified with the

absolute or an incremental command at a rapid traverse speed. The bit parameter
NO:12#1. sets to select one of the following two tool paths (Fig. 4-2-1-1).
1. Linear interpolation positioning: The tool path is the same as linear interpolation (G01). The
tool is positioned within the shortest time at a speed not more than the rapid traverse speed
of each axis. 1.
2. Nonlinear interpolation positioning: The tool is positioned at the rapid traverse speed of each
axis respectively. The tool path is usually not straight.

Non-linear interpolation Linear interpolation
positioning

Start position Start position

positioning

N

End position

End position

Fig. 4-2-1-1

Explanation:

1.

After GO0 is executed, the system changes the current tool move mode for GO0 mode. Whether
the default mode is GO0 (parameter value is 0) or GO1 (parameter value is 1) after power-on is set
by bit parameter No.031#0.

2. With no positioning parameter specified, the tool does not move and the system only changes the
mode of the current tool movement for G0OO.

3. GO0 is the same as GO.

4. The GO speed of axes X, Y, Z and 4th is set by data parameters P88~P91.

Limitations:

The rapid traverse speed is set by parameter. The speed F specified in the GO Command is the

cutting speed of the following machining blocks.

Example:
GO0 X0 Y10 F800; Feeding at the speed set by system parameter
G1 X20 Y50; Using the feedrate of F800

The rapid positioning speed is adjusted by the keys F0%, 25%, 50%, 100% on the operation

panel (see fig. 4-2-1-2 ). The speed to which FO corresponds is set by data parameter P93 and it is
common to all axes.
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©
W%+ YW100% ap, % —
R.OverRRIDE, JLX1 R. OVERRIDE
Fig. 4-2-1-2 Keys for rapid feedrate override

Note: Note the position of the worktable and workpiece to prevent tool collision.

4.2.2 Linear Interpolation 01

Codeformat: GO1X_Y Z F_
Function: The tool moves to the specified position along a straight line at the feedrate (mm/min)

specified by parameter.

[

Explanation:

1. X_Y_Z_are the coordinates of the end point. Since they are related to the coordinate system,

please see sections 3.3.1~3.3.3.
2. The feedrate specified by F keeps effective till a new F value is specified. The feedrate

specified by F code is calculated by an interpolation along a straight line. If F code is not
specified in a program, the default F value at system Power On is used (see data parameter
P87 for details).

Program example (Fig. 4-2-2-1)

U
=
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Q
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v GO01 X200 Y100 F200;
A
100 End point
Note: feedrate of each axis is as follows:
G01 Xa YB ZyFf;
In this program:
Start point 200 = X
i ¥
Feedrate of X axis F, = T % f
. A7
Feedrate of Y axis: Fy = —xf
L
Feedrate of Z axis: F. = e f
L
L= A+

Fig. 4-2-2-1

Note:

1. All code parameters are positioning parameters except for F code. The upper limit of
feedrate F is set by data parameter P96. If the actual cutting feedrate (after using feedrate
override) exceeds the upper limit, it is clamped to the upper limit (unit: mm/min). The lower
limit of the feedrate F is set by data parameter P97. If the actual cutting feedrate (after using
feedrate override) exceeds the lower limit, it is clamped to the lower limit (unit: mm/min).

2. The tool does not move when no positioning parameter is specified behind G01, and the
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system only changes the mode of the current tool movement mode for G01. By altering the
system bit parameter NO:31#0, the system default mode at power-on can be set to G00

(value is 0) or G01 (value is 1).

4.2.3 Circular (Helical) Interpolation G02/G03

A. Circular interpolation G02/G03
Prescriptions for G02 and G03:

The plane circular interpolation means that the arc path is finished according to the specified
rotation direction and radius (or circle center) from the start point to end point in the specified plane.
Since the arc path can not be determined only by the start point and the end point, other conditions
are required:

> Arc rotation direction (G02, G03)
»  Circular interpolation plane (G17, G18, G19)
>  Circle center coordinate or radius, which thus leads to two Command formats: Circle
center coordinate |, J ,K or radius R programming.
Only the three points above are all determined, could the interpolation operation be done in
coordinate system.
The circular interpolation can be done by the following Commands to make the tool move along an

arc, as is shown below:
Arc in XY plane

G02 R

X_Y F .

GO03 1 J

G17

Arc in ZX plane

G02 R_
G18 X Z F_;
GO03 | K
Arc in YZ plane
G02 R_
G19 Y Z_ F
G03 J K
Table 4-2-3-1
Item Content Command Meaning
G17 Arc specification on XY plane
1 Plane specification G18 Arc specification on ZX plane
G19 Arc specification on YZ plane
. o G02 CW rotation
2 Rotation direction Go3 CCW rotation
Two axes of X,Y End point coordinate in workpiece
. . _GQO mode and Z axes coordinate system
3 End point position - - -
Two axes of X,Y Coordinate of end point relative to
G91 mode :
and Z axes start point
4 Distance from start point LWO axes of |.J and Coordinate of circle center relative
to circle center axes to start point
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Arc radius
Arc tangential speed

Arc radius R
5 Feedrate F

CW and CCW on XY plane (ZX plane or YZ plane) refer to the directions viewed in the
positive-to-negative direction of the Z axis (Y axis or X axis) in the right-hand Cartesian coordinate

system, as is shown in Fig. 4-2-3-1.

Y X 4

03

» Y

» X

4\@-03 4\(303 4\6
G17 G18 G1

9
Fig. 4-2-3-1

The default plane mode at power-on can be set by bit parameters NO:31#1 and #2.

The end point of an arc can be specified by parameter words X, Y and Z. It is expressed as
absolute values in G90, and incremental values in G91. The incremental values are the coordinates
of the end point relative to the start point. The arc center is specified by parameter words |, J, K,
corresponding to X, Y, Z respectively. Either in absolute mode G90, or in incremental mode G91,
parameter values of I, J, K are the coordinates of the circle center relative to the arc start point (for
simplicity, the circle center coordinates with the start point taken as the origin temporarily). They are
the incremental values with signs. See Fig. 4-2-3-2.

[
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End point (X,Y) End point (Z,X) End point (Y,Z)
Start point Start point Start point
IJ 11 IK
Centerg ] Center Center @ -
K I A % K J A
Fig. 4-2-3-2

I, J, K are assigned with a sign according to the direction of the circle center relative to the start
point. The circle center can also be specified by radius R besides I, J and K.
G02X_Y_R_;
GO3X_Y_R_;
1. Two arcs can be drawn as follows; one arc is more than 180°, and the other one is less than 180°.
For the arc more than 180°, its radius is specified by a negative value.

(Example: Fig. 4-2-3-3) @ When arc is less than 180°,
G91 G02 X60 Y20 R50 F300 ;

2 When arc is more than 180°,
G91 G02 X60 Y20 R-50 F300 ;
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Fig. 4-2-3-3

2. The arc equal to 180° can be programmed either by |, J and K, or by R.

Example:  G90 GO X0 Y0;G2 X20 110 F100;
Equal to G90 GO X0 Y0;G2 X20 R10 F100

Or G90 GO X0 Y0;G2 X20 R-10 F100

Note: For the arc of 180°, the arc path is not affected whether the value of R is positive or negative.

3. For the arc equal to 360°, only I, J and K can be used for programming.
(Program example):

AY
100 — — — — — — —
|
|
S Lo
40 - —————— 4+ ——I—
| |
| |
| | .
90 120 140 200 X
Fig. 4-2-3-4

The tool path programming for Fig. 4-2-3-4 is as follows:
1. Absolute programming

G90 GO X200 Y40 Z0;
G3 X140 Y100 R60 F300;
G2 X120 Y60 R50;

Or
GO0 X200 Y40 Z0;

G90 G3 X140 Y100 1-60 F300;
G2 X120 Y60 1-50;

2. Incremental programming

GO0 G90 X200 Y40 Z0;
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G91 G3 X-60 Y60 R60 F3000;
G2 X-20 Y-40 R50;
Or
GO0 G90 X200 Y40 Z0;
G91 G3 X-60 Y60 I-60 F300;
G2 X-20 Y-40 1-50;
Restrictions:
1. If addresses |, J, K and R are specified simultaneously in a program, the arc specified by R
takes precedence, and others are ignored.
2. If neither arc radius parameter nor the parameter from the start point to the circle center is
specified, an alarm is issued in the system.
3. A full circle can only be interpolated by parameters |, J, K from start point to circle center

rather than parameter R.
4. Pay attention to the setting for selecting the coordinate plane when the circular interpolation is

being done.
5. If X, Y, Z are all omitted (i.e., the start point and the final point coincides), and R is specified

—

9 (e.g. GO2R50), the tool does not move.
S
% B. Helical interpolation
3
5 Command format: G02/G03
Q
Arc on XY plane
G02 _J_
G17 } Xo. Yo Zpn } F_
G03 R_
Arc on ZX plane
G02 _K_
G18 } Xo Yo Zpn } F_
G03 R_
Arc on YZ plane
G02 J_K_-
G19 } Xo Yo Zp } F_
G03 R_
Fig. 4-2-3-5

Function: It is used to move the tool to a specified position from the current position at a
feedrate specified by parameter F in a helical path.

Explanation:
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t Tool path

X ! v

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

[

Fig. 4-2-3-6

The first two command parameters are positioning parameters. The parameter words are the
names of two axes (X, Y or Z) in the current plane. These two positioning parameters specify the
position which the tool is to go to. The parameter word of the third command parameter is a linear
axis except the circular interpolation axis, and its value is the helical height. The meanings and
restrictions for other command parameters are identical with those of circular interpolation.

If the circle can not be machined according to the specified command parameter, the system will
give an error message. After the execution, the system changes the current tool traversing mode for
G02/G03 mode.

The feedrate along the circumference of two circular interpolation axes is specified. The
specification method is to simply add a moving axis which is not a circular interpolation axis. The
feedrate along a circular arc is specified by F command. Thus the feedrate of the linear axis is as
follows:
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Length of liner axis

FC=F

*
Length of circular arc

Determine the feedrate to make the linear axis feedrate not exceed any limit.
Restrictions:

Pay attention to the setting for selecting the coordinate plane when the helical interpolation is
being done.

4.2.4 Absolute/incremental programming G90/G91

Command format:: G90/G91
Function: There are 2 commands for axis moving, including the absolute command and the
incremental command.
The absolute command is a method of programming by the axis moving end point
coordinates. The end position involves the concept of coordinate system, please refer to
sections 2.4.1~2.4.4.
The incremental command is a method of programming by the axis relative moving amount.
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The incremental value is irrelevant with the coordinate system concerned. It only requires
the moving direction and distance of the end point relative to the start point.
The absolute command and the incremental command are G90 and G91 respectively.

Y
A

. End point

70 — —

30 Start point

[

40 100

Fig. 4-2-4-1
For the movement from start point to end point in Fig. 4-2-4-1, the programming by using absolute
command G90 and incremental command G91 is as follows:
G90 GO X40 Y70;
Or G91 G0 X—60Y40 ;

The same action can be performed with the two methods, users thus can choose either one of them

U
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=
Q
3
3,
>
«Q

as required.

Explanation:

»  With no command parameter. It can be written into the block with other commands.

» G90 and G91 are the modal values in the same group, i.e., if G90 is specified, the mode is
always G90 (default) till G91 is specified. If G91 specified, the mode is always G91 till G90
specified.

System parameters:
Whether the default positioning parameter is G90 mode (parameter is 0) or G91 mode (the

parameter is 1) at Power On is set by bit parameter N0:31#4.

4.2.5 Dwell (G04)

Format: G04 X_ or P_

Function: G40 is for dwell operation. It delays the specified time before executing the next block. In
cutting mode G64, it is used for exact stop check. The dwell per revolution in Feed per

Revolution mode G95 can be specified by bit parameter No.34#0.

Table 4-2-5-1 Value range of dwell time (commanded with X)

Least command increment Value range Unit of dwell time
No.5#1=0 0.001~9999.999 S or rev
No.5#1=1 0.0001~9999.9999

Table 4-2-5-2 Value range of dwell time commanded with P)

[ Least command increment | Value range | Unit of dwell time |
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No.5#1=0 1~99999.999 0.001s or rev
No.5#1=1 1~99999.999 0.0001s or rev

Explanation:
1. GO04 is non-modal command, which is only effective in the current block.
2. If parameters X and P appear simultaneously, parameter X is effective.
3. An alarm occurs if the values of X and P are negative.
4

Dwell is not executed if neither X nor P is specified.

4.2.6 Single-direction positioning (G60)

Format: G60 X_Y_Z_

Overrun |
-~ » LY
| Dwell o)
Q
O / o
Start point 3
art poin § 3
5
| Q
< | O
| Start point
End point |
| Dwell
Fig. 4-2-6-1

Function: For accurate positioning without machine backlash, G60 can be used for accurate
positioning in a single direction.

Explanation:
G60 is a non-modal G code (it can be set to a modal value by bit parameter NO:48#0),

which is only effective in a specified block.

Parameters X, Y and Z represent the coordinates of the end point in absolute programming;
and the moving distance of the tool in incremental programming. In tool offset mode, the path of
single-direction positioning is the one after tool compensation when G60 is used.

The overrun marked in above figure can be set by system parameters P335, P336, P337 and
P338, and the dwell time can be set by parameter P334. The positioning direction can be determined
by setting positive or negative overrun. Refer to system parameter for details.

Example 1:
G90 GO0 X-10 Y10;

G60 X20 Y25; (1)
If the system parameter P334 = 1, P335 = -8, P336 = 5;for statement (1), the tool path is AB—dwell
for 1s—BC
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Y
A
C(20,25)
20 L B(28,20)
A(-10,10) Dwell for 1 S
0/10—
| | | | > X
—10 0 10 20 30
Fig. 4-2-6-2
System parameter:
U
el Table 4-2-6-1
Q
% P334 Dwell time of single-direction positioning (unit: s)
3 P335 Overrun and single-direction positioning direction in X axis (unit:mm)
-]
@ P336 Overrun and single-direction positioning direction in Y axis (unit:mm)
P337 Overrun and single-direction positioning direction in Z axis (unit:mm)
P338 Overrun and single-direction positioning direction in 4™ axis (unit:mm)

Note 1: The signs of parameters P335~P338 are for the direction of single-direction

positioning, and their values for the overrun.
Note 2: If overrun>0, the positioning direction is positive.
Note 3: If overrun<0, the positioning direction is negative.

Note 4: If overrun=0, no single-direction positioning is available.

4.2.7 On-line modification for system parameters (G10)

Function: It is used to set or modify the values of tool radius, length offset, external zero offset,
workpiece zero offset, additional workpiece zero offset, data parameter, bit parameter and

SO on in a program.

Format:
G10L50N_ P R ; Setting or modifying the bit parameter
G10L51 N_R_; Setting or modifying the data parameter
G11; Canceling the parameter input mode

Parameter definition:
N: Parameter number. Sequence number to be modified.

P: Parameter bit number. Bit number to be modified.
R: Value. Parameter value after being modified.

The values can also be modified by following codes. Refer to relative sections for details:
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G10L2 P XY ZAB ; Setting or modifying external zero offset or workpiece zero offset
G10L10P_R_; Setting or modifying length offset

G10L11 P_R_; Setting or modifying length wear

G10L12P_R_; Setting or modifying radius offset

G10L13P_R_; Setting or modifying radius wear

G10L20P_X Y Z A B ; Setting or modifying additional workpiece zero offset

Note 1: In parameter input mode, no NC statement can be specified except annotation statement.

Note 2: G10 must be specified in a separate block or an alarm occurs. Please note that the parameter

input mode must be cancelled by G11 after G10 is used.

Note 3: The parameter value modified by G10 must within the range of system parameter, otherwise, an

alarm occurs.

Note 4: Modal codes of canned cycle must be cancelled prior to G10 execution, otherwise an alarm

occurs.

Note 5: Those parameters which take effect after Power OFF and then On are unavailable to be modified

by G10.

Note 6: On line modification for G20 and G21 is unavailable by G10.

Note 7: When G10 modifies external zero offset, workpiece offset, additional workpiece zero offset or tool
offset on line in G91 mode, the system adds the code offset to the current offset, when modifying
them in G90 mode, it modifies by the code offset.

Note 8: Cancel G10 mode when executing M00, M01, M02, M30, M99, M98 and M06.

Note 9: Bit parameter No.0#7 (Selection mode: 0 for normal mode, 1 for high speed and high precision

mode) does not support G10 on-line modification.
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4.2.8 Workpiece coordinate system G54~G59

Function: for specifying the current workpiece coordinate system. The workpiece coordinate system
is selected by specifying G codes of workpiece coordinate system in a program.

Format: G54~G59

Explanation:

1. With no code parameter.

2. The system itself is capable of setting 6 workpiece coordinate systems, any one of which can be
selected by codes G54~G59.

G54 - Workpiece coordinate system 1
G55 - Workpiece coordinate system 2
G56 ------—-—--—-—- Workpiece coordinate system 3
G57 - Workpiece coordinate system 4
G58 - Workpiece coordinate system 5
G59 - Workpiece coordinate system 6

3. At Power On, the system displays the workpiece coordinate codes G54~G59, G92 or additional
workpiece coordinate system ever executed before Power Off.

4. When different workpiece coordinate systems are called in a block, the axis to move is positioned
to the coordinate of the new coordinate system; for the axis not to move, its coordinate shifts to the
corresponding coordinate in the new coordinate system, with its actual position on the machine tool
unchanged.

Example: The corresponding machine tool coordinate for G54 coordinate system origin is
(10,10,10)
The corresponding machine coordinate for G55 coordinate system origin is (30, 30,
30)
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When the program is executed in order, the absolute coordinates and machine coordinates of
the end point | are displayed as follows:

Table 4-2-8-1
Program Absolute coordinate Machine coordinate
GO0 G54 X50 Y50 Z50 50, 50, 50 60, 60, 60
G55 X100 Y100 100, 100, 30 130, 130, 60
X120 Z80 120, 100, 80 150, 130, 110

5. The offset value of external workpiece zero or the one of workpiece zero can be modified by
G10, which is shown as follows:
Usingcode G10L2 Pp X Y Z_

P=0 : External workpiece zero offset value (reference offset amount).
P=1t06 : Workpiece zero offset values of workpiece coordinate systems 1 to 6.
X Y Z : Forabsolute code (G90) , it is workpiece zero offset of each axis.

—

For incremental code (G91) , it is the offset to be added to the set
workpiece zero of each axis (the result of addition is the new workpiece

LY
Q zero offset ).
=
% Using G10, each workpiece coordinate can be changed respectively.
3, A
3 Workpi
@ ort ple(;e Workpiece Workpiece Workpiece
A SS('ZZT) system 2 system 3 system 4
R (G55) (G56) (G57)
\
Workpiece
system 5
(G58)
—
Machine Workpiece coordinate '
Zero system offset Workpiece
system 6
/ (G59)
/
/ P _ :
/ - Machine reference point
¥ .-
= L

Fig. 4-2-8-1

As shown in Fig. 4-2-8-1, after power-on, the machine returns to machine zero by manual zero
return. The machine coordinate system is set up by the machine zero, which thus generates the
machine reference point and determines the workpiece coordinate system. The corresponding values
of offset data parameter P10~13 in workpiece coordinate system are the integral offset of the 6
workpiece coordinate systems. The origins of these workpiece coordinate systems can be specified
by inputting the coordinate offset in MDI mode or by setting data parameters P15~P43. These 6
workpiece coordinate systems are set up by the distances from machine zero to their respective
coordinate system origins.
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\j
_<

\/
<

X
Workpiece zero offset

Machine zero

Fig. 4-2-8-2

[

Example: N10 G55 G90 GO0 X100 Y20;
N20 G56 X80.5 Z225.5;

In the above example, when block N10 is executed, the tool traverses rapidly to the position in
workpiece coordinate system G55 (X=100, Y=20). When block N20 is executed , the tool traverses
rapidly to the position in workpiece coordinate system G56, and the absolute coordinates shifts to the
coordinates (X=80.5, Z=25.5) in workpiece coordinate system G55 automatically.
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4.2.9 Additional workpiece coordinate system

Another 50 additional workpiece coordinate systems can be used besides the 6 workpiece coordinate
systems (G54 to G59).
Format: G54 Pn
Pn: A code to specify the additional coordinate system with a range of 1~50.
The setting and restrictions of the additional workpiece coordinate system are the same as those of
workpiece coordinate systems G54~G59.
G10 can be used to set the offset value of the workpiece zero in the additional workpiece system, as
shown below:
Command: G10L20Pn X Y Z ;
n=1to 50 : Code of additional workpiece coordinate system
X_Y_Z : For setting axis address and offset value for workpiece zero offset.
For absolute code (G90), the specified value is the new offset value.
For incremental code (G91), the specified value is added to the current
offset value to produce a new offset value.
By G10 code, each workpiece coordinate system can be changed respectively.

4.2.10 Selecting machine coordinate system G53

Format: G53 X_Y_Z_

Function: To rapidly position the tool to the corresponding coordinates in the machine coordinate
system.

Explanations:

1. While G53 is used in the program, the code coordinates behind it should be the ones in the
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machine coordinate system and the machine will rapidly position to the specified location.
2. G53 is a non-modal code, which is only effective in the current block. It does not affect the

coordinate system defined before.
Restrictions:

Select machine coordinate system G53

When the position on the machine is specified, the tool traverses to the position rapidly. G53
used for selecting the machine coordinate system is a non-modal code, i.e., it is effective only
in the block specifying the machine coordinate system. Absolute value G90 should be
specified for G53. If G53 is specified in incremental mode (G91), the code G91 will be ignored
(i.e., G53 is still in G90 mode without changing G91 mode). The tool can be specified to move
to a special position on the machine, e.g. using G53 to write a moving program to move the

tool to the tool changing position.

Note: When G53 is specified, the tool radius compensation and tool length offset are cancelled
temporarily. They will resume in the next compensation axis block buffered.

[

4.2.11 Floating coordinate system G92

Format: G92 X_Y_Z_

Function: for setting the floating workpiece coordinate system. The current tool absolute coordinate
values in the new floating workpiece coordinate system are specified by 3 code
parameters. This code does not cause the movement axis to move.
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Explanation:

A
A
A~ G92 floating
Y 7 coordinate system
7/
V
S »
/ .
y Machine zero
7
& >

Origin of the machine
coordinate system

Fig. 4-2-11-1
1. As shown in Fig. 4-2-11-1, the corresponding origin of the G92 floating coordinate system is the
value in machine coordinate system, which is not related to the workpiece coordinate system.
G92 setting is effective in the following conditions:
1) Before the workpiece coordinate system is called

2) Before the machine zero return
The G92 floating coordinate system is often used for the alignment for temporary workpiece
machining. It is usually specified at the beginning of the program or in MDI mode before the
program auto run.
2. There are two methods to determine the floating coordinate system:
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1) Determining the coordinate system with tool nose:

Z
A
T
23
» X
25
Fig. 4-2-11-2

As shown in Fig. 4-2-11-2, G92 X25 Z23, the tool nose position is taken as point (X25, Z23)
in the floating coordinate system.

2) Taking a fixed point on the tool holder as the reference point of the coordinate system:
z

A .
Reference point

1200 — — —

Fig. 4-2-11-3

As Fig. 4-2-11-3 shows, specify the workpiece coordinate system by code “G92 X600 Y1200”
(taking a certain reference point on the tool holder as the tool start point). Taking a reference point on
the tool holder as the start point, if the tool moves by the absolute value code in the program, the
specified position to which the reference point is moved must adds the tool length compensation, the

value of which is the difference between reference point and tool nose.
Note 1: If G92 is used to set the coordinate system in the tool offset, the coordinate system for tool length
compensation is the one set by G92 before the tool offset is added.
Note 2: For tool radius compensation, the tool offset should be cancelled before G92 is used.

4.2.12 Plane selection G17/G18/G19

Format: G17/G18/G19
Function: Select planes for circular interpolation, tool radius compensation, drilling or boring with
G17/G18/G19.
Explanation: It has no code parameter. G17 is the default plane at Power On. The default plane at
Power On can also be determined by bit parameters N0:31#1, and #2. The relation between
code and plane is as follows:
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G117 XY plane
G18-—--————- ZX plane
G199 YZ plane

The plane keeps unchanged in the block in which G17, G18 or G19 is not specified.

Example: G18 X_Z ; ZXplane

GO0 X_Y_; Plane remains unchanged (ZX plane)
In addition, the movement code is irrelevant to the plane selection. For example, in the
following code, Y is not on the ZX plane, and its movement is irrelevant to the ZX plane.

G18Y_;

Note: Only the canned cycle in G17 plane is supported at present. For criterion or astringency, it is strongly

recommended that the plane be clearly specified in corresponding blocks when programming,
especially in the case that a system is used by different operators. In this way, accidents or abnormality
caused by program errors can be avoided.

4.2.13 Polar coordinate start/cancel G16/G15

Format: G16/G15
Function:

G16 specifies start of the positioning parameter’s polar coordinate mode.
G15 specifies cancel of the positioning parameter’s polar coordinate mode.

Explanation:

No command parameters.

By setting G16, the coordinate value can be input with polar coordinate radius and angle. The
positive direction of the angle is the counterclockwise direction of the 1% axis in the selected
plane, and the negative direction is the clockwise direction. Both the radius and angle can use
either absolute code or incremental code (G90 or G91).

After G16 appears, the 1% axis of the positioning parameter of the tool movement code is the
polar radius in the polar coordinate system, and the 2" axis is the polar angle in the polar
coordinate system.

G15 can cancel the polar coordinate mode and thus return the coordinate value to the
rectangular coordinate mode.

Specifying polar coordinate origin:

1. In G90 absolute mode, when G16 is specified, the zero point of the workpiece coordinate

system is set as the origin of the polar coordinate system.
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A A

Radius Instruction position Radius Instruction position

-y = ©
Actual position Actual position

- -

& > & >
When the angle is specified with When the angle is specified with
an absolute instruction an incremental instruction

Fig. 4-2-13-1
2. In G91 absolute mode, when G16 is specified, the current point is set as the origin of the polar

coordinate system.
Example: bole hole circle (the zero point of the workpiece coordinate system is set as the

—

-
origin of the polar coordinate system, and X—Y plane is selected) o
Q

)

y A --The zero point in the workpiece system g

is set as the origin of the coordinate 5

system. «Q

--The XY plane is selected

\

£ Oo //0
o §30

Fig. 4-2-13-2

® Specifying angles and a radius with absolute value

G17 G90 G16; Specifying the polar coordinate code and selecting XY plane, setting the zero
point of the workpiece coordinate system as the origin of the polar coordinate system.

G81 X100 Y30 Z-20 R -5 F200; Specifying a distance of 100mm and an angle of 30°

Y150; Specifying a distance of 100mm and an angle of 150°
Y270; Specifying a distance of 100mm and an angle of 270°
G15 G80; Cancelling the polar coordinate code

® Specifying angles with incremental value and a polar radius with absolute value
G17 G90 G16; Specifying the polar coordinate code and selecting XY plane, setting the zero
point of the workpiece coordinate system as the origin of the polar coordinate system.
G81 X100 Y30 Z-20 R -5 F200; Specifying a distance of 100mm and an angle of 30°.

G91Y120; Specifying a distance of 100mm and an angle of 150°.
Y120; Specifying a distance of 100mm and an angle of 270°.
G15 G80; Cancelling the polar coordinate code

Moreover, when programming by polar coordinate system, the current coordinate plane setting
should be considered. The polar coordinate plane is related to the current coordinate plane. E.g. in
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G91 mode, if the current coordinate plane is specified by G17, the components of X axis and Y axis of
the current tool position are taken as the origin. If the current coordinate plane is specified by G18,
the components of Z axis and X axis of the current tool position are taken as the origin.

If the positioning parameter of the first hole cycle code behind G16 is not specified, the system
takes the current tool position as the default positioning parameter of the hole cycle. At present, the
first canned cycle code behind the polar coordinate must be complete, or the tool movement is
incorrect.

The positioning words of the positioning parameters of the tool movement codes behind G16,
except for the hole cycle, are relevant to the actual plane selection mode. After the polar coordinate is
cancelled with G15, if there is a movement code following it, the default current tool position is the
start point of this movement code.

4.2.14 Scaling in a plane G51/G50

[

Format:

G51 X_Y_Z_P_ (X.Y.Z: absolute code for the scaling center coordinates, P: each axis is

scaled up or down at the same rate of magnification

Scaled machining blocks

G50 Scaling cancelled

Or G51 X_Y_Z_1_J_ K _ (Each axis is scaled up and down at different rates (I, J, K) of

magnification

Scaled machining blocks

G50 Scaling cancelled
Function:

G51 scales up and down the programmed figure in the same or different rate taking a specified
position as its center. It is suggested that the G51 be specified in a separate block (or unexpected
results may occur, resulting in workpiece damage and personal injury) and cancelled with G50.
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Po: Scaling center

Fig. 4-2-14-1 Scaling up and down (P1P2P3P4— P1'P2'P3'P4 ')
Explanation:

1. Scaling center: G51 can be specified with three positioning parameters X_Y_Z , all of which
are optional parameters. These positioning parameters are for specifying the
scaling center of G51. If they are not specified, the system assumes the tool
current position as the scaling center. Whether the current positioning mode is in
absolute or incremental mode, the scaling center is always specified with the

40



Chapter 4 Preparatory Function : G Code

absolute positioning mode. Moreover, the parameters of code G51 are also
expressed with rectangular coordinate system in polar coordinate G16 mode.

Example: G17 G91 G54 GO X10 Y10;
G51 X40 Y40 P2; Though in incremental mode, the scaling center is still the
absolute coordinates (40,40) in G54 coordinate system
G1Y90; Parameter Y is still in incremental mode.

2. Scaling: Either in G90 mode or G91 mode, the rate of magnification is always expressed with
absolute mode.
The rate of magnification can be set either in parameters or in programs. Data
parameters P331~P333 correspond to the magnifications of X, Y and Z respectively.
If there is no scaling code specified, the setting value of data parameter P330 is
used for scaling.
If the parameter values of parameter P or |, J and K are negative, the mirror image
is applied for the corresponding axis.
3. Scaling setting: The effectiveness of scaling is set by parameter No:60#5, The effectiveness
of the X axis scaling is set by bit parameter NO:47#3, the effectiveness of
the Y axis scaling is set by bit parameter NO:47#4, the effectiveness of the Z
axis scaling is set by bit parameter NO:47#5, and the scaling rate of each
axis is set by bit parameter NO:47#6 (0: instructed with P, 1: instructed with |,
J, K.).
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4. Scaling cancel: After the scaling followed by a movement code is cancelled by G50, the
current tool position is regarded as the start point of this movement code by
default.

5. In scaling mode, G codes for reference point return (G27~G30 etc.) and coordinate system

specification (G52~G59, G92 etc.) can not be specified. They should be specified after the
scaling is cancelled.

6. Even if different magnifications are specified for circular interpolation and each axis, the tool
will not trace an ellipse.

When the magnification for each axis is different and the circular interpolation is
programmed with radius R, the interpolation figure is shown in fig. 4-2-14-2 (in the example
below, the magnification for X axis is 2, for Y axis is 1).
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G90 GO X0 Y100;

G51X0Y0Z0 12 J1;

G02 X100 YO R100 F500;

Above instructions are equivalent to the following ones:
G90 GO X0 Y100;

G02 X200 Y0 R200 F500;

The magnification of radius R depends on | or J,
whichever is larger.
Y

A

Scaled figure

o

|
\
X

0, 0 (100, 0O (200, O

Fig. 4-2-14-2 Scaling for circular interpolation 1

When the magnifications of the axes are different and the circular interpolation is programmed
with |, J and K, an alarm is given if the arc does not exist.
7. Scaling has no effect on the tool offset value, see Fig. 4-2-14-3.
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Programmed figure

¢
%
@_____+___

|

|
f Scaled figure
|

|

Tool radius compensation value is not
scaled

Fig. 4-2-14-3 Scaling for tool radius compensation

Example of a mirror image program:

Main program:
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GO00 G90;

M98 P9000;

G51 X50.0 Y50.0 1-1 J1;
M98 P9000;

G51 X50.0 Y50.0 I-1 J-1;
M98 P9000;

G51 X50.0 Y50.0 11 J-1;
M98 P9000;

G50;

M30;

Subprogram:
09000;

G00 G90 X60.0 Y60.0;
G01 X100.0 F100;
G01Y100;

G01 X60.0 Y60.0;
M99;
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Fig. 4-2-14-4
Restrictions:
1. When the canned cycle is executed in scaling mode, the system only scales up or down
the hole positioning data rather than point R, value Q, point Z at hole bottom and dwell

time P at hole bottom.
2. In MANUAL mode, the traverse distance cannot be increased or decreased by scaling.

Note 1: The position displays the coordinate values after scaling.
Note 2: The results are as follows when a mirror image is applied to one axis of a specified plane:

1) Circular code................... Direction of rotation is reversed
2) Tool radius compensation C.......... Direction of offset is reversed
3) Coordinate system rotation............... Rotation angle is reversed

4.2.15 Coordinate system rotation G68/G69

For the workpiece which consists of many figures with the same shapes, users can program

43



§5,J'°' L IDES € £ GSK990MC Drilling and Milling CNC System Programming and Operation User Manual

using the coordinate rotation function, i.e., write a subprogram to the figure unit, and then call the
subprogram using rotation function.
Command format: G17 G68 X_Y_R_;
Or G18G68 X_Z_R_;
Or G19G68Y_Z_R_ ;
G69;

Rotation angle

[

Rotation center X

\4

Fig. 4-2-15-1

Function: G68 rotates the programmed shape in a plane taking a specified center as its origin. G69
is used for cancelling the coordinate system rotation.
Explanation:

1. G68 has two positioning parameters, both of which are optional ones. They are used for
specifying the rotation center. If the rotation center is not specified, the system assumes the
current tool position as the rotation center. The positioning parameters are relative to the
current coordinate plane, e.g., X and Y for G17; X and Z for G18; Y and Z for G19.

2. When the current positioning mode is the absolute mode, the system assumes the specified
point as the rotation center. When the positioning mode is the relative mode, the system
specifies the current point as the rotation center. G68 can also use an code parameter R, of
which the value is the rotation angle, with degree as its unit. A positive value of R indicates the
counterclock rotation. When there is no rotation angle code in the coordinate rotation, the
rotation angle to be used is set by data parameter P329.

3. In G91 mode, the system takes the current tool position as the rotation center; the rotation
angle by increment is set by bit parameter NO: 47#0 (rotation angle of coordinate system, O:
by absolute code; 1: by G90/91 code).

4. When programming, please note that no plane selection is allowed when the system is in
rotation mode, otherwise an alarm occurs.

5. In coordinate system rotation mode, G codes for reference point return (G27~G30 etc.)
and coordinate system specification (G52~G59 , G92 etc.) cannot be specified. They should
be specified after the scaling is cancelled if needed.

6. After coordinate system rotation, perform operations such as the tool radius compensation,

tool length compensation, tool offset and other compensation.

7. If the coordinate system rotation is performed in scaling mode (G51), the rotation center
coordinate values will be scaled rather than the rotation angle. When a movement code is
given, the scaling will be executed first, then the coordinate system rotation.
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Example 1: Rotation:
G92 X-50 Y-50 G69 G17;

G68 X-50Y-50 R60;
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G90 GO1 X0 YO0 F200;
G91 X100;
G02 Y100 R100;

G3 X-100 1-50 J-50;
GO01 Y-100;

G69;
M30;

Tool path after rotation

Previous programmed tool path

o0, 0 >
60
L
(-50, -50)
Rotation center
Fig. 4-2-15-2
Example 2: Scaling and rotation
G51 X300 Y150 PO0.5;
G68 X200 Y100 R45;
G01 G90 X400 Y100;
G91 Y100;
X-200;
Y-100;
X200;
G69 G50;
M30;
Y When only coordinate system
A When both scaling and rotation function is applied
coordinate system /
rotation are applied
Y N
200 |- \ > When only scaling function
/ is applied
e N
/
«<—— — <—Cutting program
100 | =
== ' ' ! ' > X
0 100 200 300 400

Fig. 4-2-15-3
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Example 3: Repetitive use of G68

By program (main program)
G92 X0 Y0 Z20 G69 G17;

M3 S1000;

GO0 Z22;

G42 D01; (tool offset setting)

M98 P2100(P02100); (subprogram call)

M98 P2200L7; (call 7 times)

G40;

GO0 G90 Z20;

X0YO0;

M30;

subprogram 2200

02200

G91

G68 X0 YO R45.0; (relative rotation angle)

G90;

M98 P2100; (subprogram 02200 calls subprogram 0O2100)
M99;

subprogram 2100

02100 G90 GO X0 Y-20; (right-hand tool compensation setup)

G01Z—2 F200;
X8.284;
X14.142 Y-14.142;
M99;
/T T T TN
/ AN
/ AN
4 N
| |
Programmed path
| ‘l/ g p
| |
|\ [<¢——Path when offset is applied
AN \ (19«112,-14.142)
N <
N_ _ |_(8_.28_4,-2’0) \
| Subprogram
Fig. 4-2-15-4

4.2.16 Skip function G31

Command format: G31 X Y Z
Function: Linear interpolation can be specified after G31 in the same way as after GO1. During the
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execution of this code, if an external skip signal is input, the execution of the code is
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interrupted and the next block is executed. When the machining end point is not
programmed, but it is specified using a signal from the machine, use the skip function. For
example, use it for grinding. The function is used for measuring the dimension of a
workpiece as well.
Explanation:
1. G31 is a non-modal G code only effective in the block in which it is specified.
2. When tool radius compensation is being executed, if G31 is specified, an alarm will occur.
Therefore, the tool radius compensation should be cancelled before G31.
Example:
The block after G31 is a single axis movement specified by incremental values, as Fig. 4-2-16-1

shows :

[

a
o

Skip signal is input here

.\

Y /"
100
Actual motion

L X — — —Motion without skip signal

Fig. 4-2-16-1 The next block is the single-axis movement specified by incremental values

— — — — — — — e
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The next block after G31 is a single-axis movement specified by absolute values, as shown in fig.
4-2-16-2:

Y100

Y100;

) f

G31 G90 X200 F100; |
|

|

Skip signal is input here |
I

I

Actual motion

— — —Motion without skip signal

Fig. 4-2-16-2 The next block is a single-axis movement specified by absolute values

The next block after G31 is two-axis movement specified by absolute values, as shown in fig.
4-2-16-3:
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100 (300,100)

Actual motion

— — — Motion without skip signal

100 200 300

Fig. 4-2-16-3 The next block is two-axis movement specified by absolute value

Note: The setting can be done by bit parameter NO:02#6 [skip signal SKIP, (0:1, 1:0)].

4.2.17 Inch/metric conversion G20/G21

Format: G20: inch input

G21: metric input

Function: They are used for the inch/metric input conversion in a program.
Explanation:

After inch/metric conversion, the units of the following values are changed: Inch/Metric.
Feedrate specified by F code, position code, workpiece zero offset value, tool
compensation value, scale unit of MPG and movement distance in incremental feeding.

The G code status at power-on is the same as that held before power off. -

Note:

1. When the inch input is converted to metric input or vice versa, the tool compensation value

must be preset according to the least input incremental unit.

2. After inch input is converted to metric input or vice versa, for the first G28, the operation

from the intermediate point is the same as that of manual reference point return.

3. When the least input incremental unit is different from the least code incremental unit, the
maximum error is half of the least code unit and this error is not accumulated.

4. Program inch/metric input can be set by bit parameter NO:00#2.

5. Program inch/metric output can be set by bit parameter N0:03#0.

6. G20 or G21 must be specified in a separate block.

4.2.18 Optional angle chamfering/corner rounding
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Format: » L_: Chamfering

, R_: Corner rounding
Function: When the codes above are added to the end of the block specifying linear interpolation
(GO1) or circular interpolation(G02,G03), a chamfering or corner rounding is added
automatically outside the corner during machining. Blocks specifying chamfering or corner
rounding arc can be specified consecutively.
Explanation:
1. Chamfering: after L, specify the distance from the virtual corner point to the start and the
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end points of the corner. The virtual corner point is the corner point that exists if
chamfering is not performed. As the following figure shows:

( 1) G91G01X100,L10;
( 2) X100Y100;
Inserted chamfering block

Virtual corner point

Fig. 4-2-18-1

2. Corner R: after R, specify the radius for the corner rounding, as shown below:

( 1) G91GO1 X100 ,R10;
( 2) X100 Y100;

Center of an arc with radius R

Fig. 4-2-18-2
Restrictions:
1. Chamfering and corner rounding can only be performed in a specified plane, and these

functions cannot be performed for parallel axes.
2. If the inserted chamfering or corner rounding block causes the tool to go beyond the
original interpolation move range, an alarm is issued.
3. Corner rounding cannot be specified in a threading block.
4. When the values of chamfering and corner rounding are negative, their absolute values

are used in the system.

4.3 Reference point G code

The reference point is a fixed point on the machine tool to which the tool can easily be moved by

the reference point return function.

There are 3 codes for the reference point, as is shown in Fig. 4-3-1. The tool can be
automatically moved to the reference point via an intermediate point along a specified axis by G28; or
be moved automatically from the reference point to a specified point via an intermediate point along a

specified axis by G29.
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(3) R (Reference point)

1

(Intermediate point)

A C
( Start point for reference ( Target point of return from
point return) reference point )

Fig. 4-3-1

4.3.1 Reference point return G28

[

Format: G28 X_Y_Z
Function: G28 is for the operation of returning to the reference point (a specific point on the machine

tool) via intermediate point.

Explanation:

Intermediate point:
An intermediate point is specified by an code parameter in G28. It can be expressed by
absolute or incremental codes. During the execution of this block, the coordinate values of
the intermediate point of the axis specified are stored for the use of G29 code (returning
from the reference point).
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Note:
The coordinate values of the intermediate point are stored in the CNC system. Only the axis
coordinate values specified by G28 are stored each time, for the other axes not specified by
G28, the coordinate values specified by G28 before are used. If the current default
intermediate point of the system is unknown when G28 is used, it is recommended that each
axis be specified with one. Please take a consideration according to block N5 in the following

example.

(3) # R (reference point)

Fig. 4-3-1-1

1. The action of block G28 can be divided as follows: (refer to Fig.4-3-1-1):

(1) Positioning to the intermediate point of the specified axis from the current position (point
A—point B) at a traverse speed.

(2) Positioning to the reference point from the intermediate point (point B —point R) at a
traverse speed.

G28 is a non-modal code which is effective only in the current block.

Single-axis reference point return and multi-axis reference point return are available. The

wnN
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intermediate point coordinates are saved by the system when the workpiece coordinate
system is changed.

Example:
N1 G90 G54 X0 Y10;
N2 G28 X40 ; Set the intermediate point of X axis to X40 in G54 workpiece coordinate

system, and return to reference point via point (40,10) , i.e. X axis returns
to the reference point alone.

N3 G29 X30 ; Return to point (30, 10) via point (40,10) from reference point, i.e. X axis
returns to the target point alone.

N4 G01 X20;
N5 G28 Y60 ; intermediate point is (X40, Y®60).
N6 G55; After the workpiece coordinate system is changed, the intermediate point is

changed into the point (40,60) in the workpiece coordinate system set by

G55 from the point (40, 60) in the workpiece coordinate system set by G54.
N7 G29 X60 Y20; Return to point (60, 20) via the intermediate point (40, 60) in G55

workpiece coordinate system from the reference point.

The G28 code can automatically cancel the tool compensation, but this code is only used in
automatic tool change mode (i.e. changing the tool at the reference point after reference point
return). Therefore, the tool radius compensation and tool length compensation, in principle,
should be cancelled before the use of this code. See data parameters P45~P48 for the 1+
reference point setting.

4.3.2 2nd, 3rd, 4th reference point return G30

There are 4 reference points in machine coordinate system. In a system without an
absolute-position detector, the 2nd, 3rd, 4th reference point return functions can be used only after the
auto reference point return (G28) or manual reference point return is performed.

Format:

G30 P2 X_Y_Z_; 2" reference point return (P2 can be omitted)

G30P3X_Y_Z_; 3"reference point return

G30 P4 X_Y_Z_; 4" reference point return
Function: G30 performs the operation of returning to the specified reference point via the
intermediate point specified by G30.

Explanation:

1. X_Y_Z_; Code for specifying the intermediate point (absolute/ incremental)

2. The setting and restrictions of code G30 are the same as those of code G28. See data
parameter P50~63 for the 2nd, 3rd, 4th reference point setting.

3. The G30 code can also be used together with G29 code (return from the reference point), of
which the setting and restrictions are identical with those of G28 code.

4.3.3 Automatic return from reference point G29

Format: G29 X_Y_Z_

Function: G29 performs the operation of returning to the specified point via the intermediate point
specified by G28 or G29 from the reference point (or the current point).

Explanation:
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1. The action of block G29 can be divided as follows: (refer to Fig.4-3-1-1):

(1) Positioning to the intermediate point (point R—point B) specified by G28 or G30 from the
reference point at a traverse speed.

(2) Positioning to a specified point from the intermediate point (point B —point C) at a
traverse speed.

2. G29 is a non-modal code which is only effective in the current block. In general, the code
return from Reference Point should be specified immediately after code G28 or G29.

3. The optional parameters X, Y and Z in G29 code are used for specifying the target point (i.e.
point C in Fig. 4-3-1-1) of the return from the reference point, all of which can be expressed by
absolute or incremental code. The code specifies the incremental value departed from the
intermediate point in incremental programming. If the value is not specified for an axis, it
means the axis has no movement relative to the intermediate point. The G29 code followed by
only one axis means the single axis return with no action performed to other axes.

[

Example:
G90 GO X10 Y10;
G91 G28 X20Y20;  Reference point return via the intermediate point (30, 30).
G29 X30; Return to (60, 30) from the reference point via the intermediate point
(30, 30). Note that the component in X axis should be 60 in

incremental programming.
The values of the intermediate point specified by G29 are assigned by G28 or G30. See the
explanation of code G28 for the definition, specification and system default of the
intermediate point.
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4.3.4 Reference Point Return Check G27

Format: G27 X_Y_Z_

Function: G27 performs the reference point return check, with the reference point specified by X_Y_
Z

Explanation:

1. G27 code, the tool at the rapid traverse speed. If the tool reaches the reference
point, the indicator for reference point return lights up. However, if the position the tool reaches
is not the reference point, an alarm is issued.

2. In machine lock mode, even if G27 is specified and the tool has automatically returned to the
reference point, the indicator for return completion does not light up.

3. In the offset mode, the position to be reached by the tool specified with G27 code is the
position obtained after the offset is added. Therefore, if the position with the offset added to it
is not the reference point, the indicator does not light up, and an alarm is issued. Usually the
tool offset should be cancelled before the use of G27 code.

4. The coordinate position of X, Y and Z specified by G27 is the position in the machine

coordinate system.

4.4 Canned cycle G code

The canned cycle uses a single block containing G functions to achieve the machining action
which needs to be done with multiple blocks to simply the programming, making the programming
easier for programmers (in this system only the canned cycle in G17 plane is available).
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General process of canned cycle:
A canned cycle consists of a sequence of 6 operations, as shown in Fig. 4-4-1.

2 Operation 1
—_ — <«—— Initial level

Operation 2——| | «<— Operation 6

—R

Operation 3 —>| | . Operation 5

/ — — — —> Rapid traverse
Operation 4 Feed

[

Fig. 4-4-1
Operation 1: Positioning of axes X and Y (another axis can be included)
Operation 2: Rapid traverse to point R level
Operation 3: Hole machining
Operation 4: Operation at the bottom of a hole
Operation 5: Retraction to point R level
Operation 6: Rapid traverse to the initial point
Positioning is performed in XY plane, and hole machining is performed along Z axis. It is defined
that a canned cycle operation is determined by 3 types, which are specified by G codes respectively.

1) Data type

G90 absolute mode; G91 incremental mode
2) Return point plane

G98 initial level; G99 point R level
3) Hole machining type

G73, G74, G76, G81~G89

Initial point Z level and point R level
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Initial point Z level: It is the absolute position where the tool is located in Z axis before the

canned cycle.

Point R level: It is also called safety level. It is the position in Z axis which is generally located a
certain distance above the workpiece surface to prevent the tool from colliding
with the workpiece and ensure an enough distance for deceleration when the
rapid traverse is switched to cutting feed in canned cycle.

G73/G74 /G76/G81~G89 specifies all the data of canned cycle (hole position data,
hole machining data and number of repeats) into a single block.

Z, R: If either of hole bottom parameter Z and R is missing when the first hole drilling is

executed, the system only changes the mode, with no Z axis action executed.

The format of hole machining is as follows:
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(G117

Hole machining data

Hole position data
Hole machining type

The meanings of hole position data and hole machining data are shown in Table 4-4-1:

Table 4-4-1

Designation

Parameter
word

Explanation

Hole
machining

G

Refer to table 4-4-3, and note the restrictions above.

Hole
position
data

X, Y

The hole position is specified by either absolute value or incremental
value and the control is identical to that of GO0 positioning.

Hole
machining
data

As Fig. 4-4-2 shows, the distance from point R level to the hole bottom
is specified by incremental values, or the hole bottom coordinates are
specified by absolute values. As shown in fig. 4-4-1, the feedrate is the
speed specified by F in operation 3, while it is the rapid traverse speed
or the speed specified F code in operation 5 depending on different
hole machining types.

In Fig. 4-4-2, the distance from the initial level to point R level is
specified by incremental value, or point R level coordinates are
specified by absolute values. The feedrates, shown in fig. 4-4-1, are
both rapid traverse in operations 2 and 6.

It is used to specify the cut-in value each time in G73 or G83, or the
parallel movement value (incremental value) in G76 or G87.

It is used to specify the dwell time at the hole bottom. The canned
cycle code can be followed by a parameter P_, which specifies the
dwell time after the tool reaches the Z plane with unit of ms. The min.
value of the parameter can be set by number parameter P281, and the
max. value by data parameter P282.

It is used for specifying the cutting feedrate.

The number of repeats is specified in K_, which is only effective in the
block in which it is specified. If it is omitted, the defaultis 1 time. The
maximum drilling times are 99999. When the value is negative, its
absolute value is executed. When the value is 0, only the mode is
changed, with no drilling operation executed.

Restrictions:
» The canned cycle G codes are modal ones, which remain effective till they are
cancelled by a G code for cancelling it.

» G80 and G codes in group 01 are used for cancelling the canned cycle.

> Once the hole machining data in canned cycle is specified, it is retained till the cycle is
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cancelled. All the required hole machining data should be specified at the beginning of the
canned cycle, and only the updated data needs to be specified in the subsequent canned

cycle.
>

Note 1: The feedrate specified by F remains effective even if the canned cycle is cancelled.

Note 2: The scaling for Z axis (cutting axis direction) is invalid in the canned cycle.

Note 3: In single block mode, the canned cycle uses the 3-stage machining type, i.e. positioning—R
level—initial level.

Note 4: In the canned cycle, when the system bit parameter NO:36#1 is 1, if reset or emergency stop is
performed, both the hole machining data and hole position data will be cleared. Examples for data
remaining and data clearing above are shown in the following table:

Table 4-4-2
Sequence Data designation Explanation
® G00OX_M3;
® G81X_Y_Z R _F_; | Specify values for Z, R and F in the beginning.
® Yo G81, Z-R-F- can all be omitted since the hole machining —
mode and data are the same as those specified in @). Drill T
the hole for the length Y once by G81. 3
Q
@ G82X P_; Move only in X axis direction relative to the position of hole o
3. Perform hole machining by G82 using the hole 3
machining data Z, R and F specified in @ and P in @. g
Q
® G80OX_Y_ Hole machining is not performed. Cancel all the hole
machining data.
® G85X Z R P_; Since all the data are cancelled in &), Z and R need to be

re-specified. F is identical with that in @ , so it can be
omitted. P is not required in this block and it is saved.

@ X Z; It is the hole machining identical with that in ®& except for
Z value. And there is movement only in X axis at the hole
position.

G89X Y ; Perform G89 hole machining using Z specified in @, R
and Pin ®, Fin @ as the machining data.

© GO1X_Y_; Cancel hole machining mode and clear hole machining
data.

A. Absolute code and incremental code in canned cycle G90/G91

The change of G90/G91 along drilling axis is shown as Fig. 4-4-2. (Usually it is programmed by
G90. ifit is programmed by G91, Z and R are processed according to the specified signs + and -).
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G90 (absolute instruction ) | G91 (incremental instruction)

—>

] R

Point R HJ VA Point R %(4%;
Z

Point Z Point Z H@—L

Relative

Absolute

[

(A) (B)
Fig. 4-4-2
B. Return to initial level in canned cycle G98/G99

After the tool reaches the bottom of a hole, it may return to the point R level or the initial level.

These operations can be specified by G98 and G99.
Generally, G99 is used for the 1st drilling operation and G98 for the last drilling operation. The

initial level does not change even if the drilling is performed in G99 mode. The following figure
illustrates the operations of G98 and G99.
G98 is the system default mode.

U
=
o
«Q
=
Q
3
3,
>
«Q

G98(return to initial level) | G99(return to point R level)

] I Initial level ] I Initial level

g «” g >
| | | Point R
e
i ¥
| |
$ b

Table 4-4-3

The following symbols are used for the canned cycle illustration:
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— — — —>Positioning (rapid traverse GO0)

—>Cutting feed (linear interpolation G1)

— Manual feed
—> Offset (rapid traverse G0)
P Dwell
Fig. 4-4-4
Canned cycle comparison table (G73~G89)
Table 4-4-3
G Driling (-Z) hole bottom Retraction (+2) Application

G73 Intermittent feed Rapid traverse High-speed deep hole drilling cycle
G74 Cutting feed Dwell—spindle Rapid traverse Counter tapping cycle

CcCw
G76 Cutting feed Spindle orientation Rapid traverse Fine boring

stop
G80 BUHE EEER
G81 Cutting feed Rapid traverse Drilling, spot drilling
G82 Cutting feed Stop Rapid traverse Drilling, counter boring
G83 |Intermittent feed Rapid traverse Deep holde drilling cycle
G84 Cutting feed Stop—spindle Cutting feed Taping

CCw
G85 Cutting feed Cutting feed Boring
G86 Cutting feed Spindle stop Rapid traverse Boring
G87 Cutting feed Spindle CW Rapid traverse Boring
G88 Cutting feed Stop—spindle stop | Manual—spindle CW Boring
G89 Cutting feed Dwell Cutting feed Boring

Restrictions:
Tool radius offset (D) is ignored during the canned cycle positioning.

441

Format: G7T3X Y Z R Q F K_
Function: The cycle is specially set for the high-speed peck drilling. It performs intermittent cutting
feed to the bottom of a hole while removing chips from the hole. The operation illustration is

shown as Fig. 4-4-1-1.
Explanation:
X_Y_:Hole positioning data;

Z .

P

K :

mo

In incremental programming it specifies the distance from point R level to the bottom of

High-speed peck drilling cycle G73

the hole; in absolute programming it specifies the absolute coordinates of the hole

bottom;

In incremental programming it specifies the distance from the initial level to point R level;
in absolute programming it specifies the absolute coordinates of point R;
Cut depth of each cutting feed;

Cutting feedrate;
Number of repeats.
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G73 (G98) G73 (G99)

I e | ]

i N i
: : Point R level
PoinjB% | PointR¥ \§>
|
q |
y e | i S :
S S : S S L
9 4 | 9 v i
% ) %4
Point Z Point Z

Fig. 4-4-1-1

Z, R: If either of hole bottom parameter Z and R is missing when the first drilling is being
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executed, the system only changes the mode, with no Z axis action executed.

Q: If parameter Q is specified, the intermittent feed shown in the figure above is performed. Here,
the system retracts the tool by the retraction d (Fig.4-4-1-1) specified by data parameter p270,
and the tool performs rapid retraction for distance d intermittently each feeding.

If G73 and an M code are specified in the same block, the M code is executed at the time of the

1% hole positioning operation, then the system proceeds to the next drilling operation.

If the number of repeats K is specified, M code is only executed for the first hole, not for the other

holes.

Note 1: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after
the other codes in a block, i.e. these M codes are executed after the execution of the current
statement block.

Note 2: When the bit parameter NO:43# 1=0, no alarm will be issued if there is no cut-in value specified in
the peck drilling (G73, G83). At this moment, if the code parameter Q is not specified or it is 0, the
system performs the hole positioning in XY plane, but does not perform the drilling operation.
When the bit parameter NO:43#1=1, an alarm will be issued if no cut-in value is specified in the
peck drilling (G73, G83), i.e., an alarm “0045:Address Q not found or set to 0 (G73/G83) ” occurs
when the code parameter Q is not specified or it is 0. If the Q value is negative, the system takes its
absolute value to perform intermittent feed.

Note 3: Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the same block with a canned cycle code, the offset is added or cancelled when the tool is
positioned to point R; If the tool compensation code G43, G44 or G49 is specified in a separate
block in the canned cycle mode, the system can add or cancel the offset in real time.

Limitation: G codes in 01 group (GO0 to G03), G60 modal G code (bit parameter NO: 48#0 is set
to 1) and G73 cannot be specified in the same block, otherwise G73 will be cancelled.

Tool offset:The tool radius offset is ignored during the canned cycle positioning.

Example:
M3 S1500; The spindle starts to rotate
G90 G99 G73 X0 YO Z-15 R-10 Q5 F120; Positioning, drill hole 1, then return to point R level.
Y-50; Positioning, drill hole 2, then return to point R level
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Y-80; Positioning, drill hole 3, then return to point R level
X10; Positioning, drill hole 4, then return to point R level
Y10; Positioning, drill hole 5, then return to point R level
G98 Y75; Positioning, drill hole 6, then return to initial level
G80;

G28 G91 X0 YO0 Z0; Return to reference point

M5; Spindle stops

M30;

Note: In the example above, the chip removal operation is still performed though Q is omitted during the
machining for the holes 2 to 6.

4.4.2 Drilling cycle, spot drilling cycle G81

Format: G81 X_Y_Z R_F_K_
Function: This cycle is used for normal drilling. Cutting feed is performed to the bottom of the hole,
and then the tool is retracted from the bottom in rapid traverse.
Explanation:
X_Y_: Hole positioning data
Z_:In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming, it specifies the absolute coordinates of the hole bottom.
R_: In incremental programming it specifies the distance from the initial level to point R level,
in absolute programming it specifies the absolute coordinates of point R level.
F_: Cutting feedrate
K_: Number of repeats (if necessary)

G81 (G98) G81 (G99)

I e |

‘é——»o ‘Zé——»o
I I
I I
I I

2

I

I

I Point R level

Point R : PointR

A

| |

| |

Point Z Point Z
Fig. 4-4-2-1

Z, R: If either of hole bottom parameter Z and R is missing when the first drilling is executed, the
system only changes the mode, with no Z axis action executed.

After positioning along X axis and Y axis, rapid traverse is performed to point R. Drilling from
point R to point Z is performed, the tool is then retracted in the rapid traverse.

Miscellaneous function M codes are used to rotate the spindle before G81 is specified.

When G81 and an M code are specified in the same block, the M code is executed at the time of
the first hole positioning, the system then proceeds to the next drilling operation.

When the number of repeats K is specified, the M code is only performed for the first hole. For the
other holes, it is not performed.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.
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Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified
in the same block with a canned cycle instructioin, the offset is added or cancelled at the time of
positioning to point R level; when the tool compensation code G43, G44 or G49 is specified in a
separate block in the canned cycle mode, the system can add or cancel the offset in real time.

Example:
M3 S2000 Spindle starts to rotate
G90 G99 G81 X300 Y-250 Z-150 R-10 F120; Positioning, drill hole 1, then return to point R level
Y-550.; Positioning, drilling hole 2, then return to point R level
Y-750.; Positioning, drilling hole 3, then return to point R level
X1000.; Positioning, drill hole 4, then return to point R level
Y-550.; Positioning, drill hole 5, then return to point R level
G98 Y-750.; Positioning, drill hole 6, then return to initial level
G80;
G28 G91 X0 YO Z0; Return to reference point
M5; Spindle stops
M30;

Limitation: When G81 is used, G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter
NO: 48#0 is set to 1) and G81 cannot be specified in the same block, otherwise, G81 is
replaced by other G codes in group 01.

Tool offset: The tool radius offset is ignored at the time of the canned cycle positioning because the
instruction function does not execute the tool radius compensation.

4.4.3 Drilling cycle, counterboring cycle G82

Format: G82X _Y_Z R _P_F_K_;

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

Explanation:

X_Y_: Hole positioning data;

Z_: Inincremental programming it specifies the distance from point R level to the bottom of
the hole; in absolute programming it specifies the absolute coordinates of the hole
bottom;

R_: Inincremental programming it specifies the distance from the initial level to point R level;

in absolute programming it specifies the absolute coordinates of point R;

Cutting feedrate;

The minimum dwell time at the hole bottom;

K_: Number of repeats.

'UI'I'I
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G82 (G98) G82 (G99)
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Fig. 4-4-3-1

After positioning along axes X and Y, rapid traverse is performed to point R, and drilling is then
performed from point R to point Z. When the tool reaches the bottom of the hole, a dwell is performed
and the tool is then retracted in rapid traverse.

Miscellaneous function M codes are used to rotate the spindle before G82 is specified.

When G82 and an M code are specified in the same block, the M code is executed at the time of
the first hole positioning, and the system then proceeds to the next drilling operation.

When the number of repeats K is specified, the M code is only executed for the first hole. It is not

executed for the other holes.
Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified
in the same block with the canned cycle code, the offset is added or cancelled at the time of
positioning to point R level; when the tool compensation code G43, G44 or G49 is specified in a
separate block in the canned cycle mode, the system can add or cancel the offset in real time.

P is a modal code, with its min. value set by data parameter P281 and its max. value by P282. If
P value is less than the value set by P281, the min. value takes effect; if P value is more than the
value set by P282, the max. value takes effect. P cannot be stored as modal data f it is specified in a
block that does not perform drilling.

Example:
M3 S2000 Spindle starts to rotate

G90 G99 G82 X300 Y-250 Z-150 R-100 P1000 F120; Positioning, drill hole 1, dwell for 1s at the
hole bottom, then return to point R

Y-550; Positioning, drill hole 2, dwell for 1s at the hole bottom, then return to point R

Y-750; Positioning, drill hole 3, dwell for 1s at the hole bottom, then return to point R

X1000.; Positioning, drill hole 4, dwell for 1s at the hole bottom, then return to point R

Y-550; Positioning, drill hole 5, dwell for 1s at the hole bottom, then return to point R

(98 Y-750; Positioning, drill hole 6, dwell for 1s at the hole bottom, then return to initial level

G80; Cancel the canned cycle

G28 G91 X0 Y0 Z0; Return to the reference point
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M5; Spindle stops
M30;
Limitation: G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is set to 1)
and G82 cannot be specified in the same block, otherwise G82 is replaced by other G
codes in group 1.
Tool offset:The tool radius offset is ignored at the time of the canned cycle positioning because the
instruction function does not execute the tool radius compensation.

4.4.4 Drilling Cycle with Chip Removal G83

Format: G83X_Y_Z R_Q_F_K_
Function: It is used for peck drilling. It performs intermittent cutting feed to the bottom of the hole
while removing the chips from the hole.
Explanation:
X_Y_:Hole positioning data;
Z_:In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom;
R_:In incremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R;
Q_:Cut depth for each cutting feed;

F_:Cutting feedrate;
K_:Repetitive number.
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Fig. 4-4-4-1

Q: It specifies the cut depth for each cutting feed, which must be specified as an incremental
value. In the second and the subsequent cutting feed, the tool rapidly traverses to the position
which has a distance d to the end position of the last drilling and then performs the cutting feed
again. d is set by parameter P271, as is shown in Fig. 4-4-4-1.

Specify a positive value for Q, and a negative one will be processed as its absolute value.
Specify Q in a drilling block.

If it is specified in the block containing no drilling, it is stored as modal data.

Miscellaneous function M codes are used to rotate the spindle before G83 is specified.

When G83 and an M code are specified in the same block, the M code is executed at the time of
the first hole positioning, and the system then proceeds to the next drilling operation.
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When the number of repeats K is specified, the M code is only executed for the first hole, but not
for the other holes.

Note 1: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after
the other codes in a block, i.e. these M codes are executed after the execution of the current

statement block.
Note 2: When the bit parameter NO:43# 1=0, no alarm will be issued if there is no cut-in value specified in

the peck drilling (G73, G83). At this moment, if the code parameter Q is not specified or it is 0, the
system performs the hole positioning in XY plane, but it does not perform the drilling operation.
When the bit parameter NO:43#1=1, an alarm will be issued if no cut-in value is specified in the
peck drilling (G73, G83), i.e. an alarm “0045:Address Q not found or set to 0 (G73/G83) ” occurs
when the code parameter Q is not specified or it is 0. If the Q value is negative, the system uses its
absolute value to perform intermittent feeding.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the same block with the canned cycle code, the offset is added or cancelled at the time of positioning
to point R level; when the tool compensation code G43, G44 or G49 is specified in a separate block in

—

the canned cycle mode, the system can add or cancel the offset in real time. -30
Example: %
M3 S2000; Spindle starts to rotate 3
G90 G99 G83 X300 Y-250 Z-150 R-100 Q15 F120;Positioning, drill hole 1, then return to point R g
Y-550; Positioning, drill hole 2, then return to point R ©@
Y-750; Positioning, drill hole 3, then return to point R

X1000; Positioning, drill hole 4, then return to point R

Y-550; Positioning, drill hole 5, then return to point R

G98 Y-750; Positioning, drill hole 6, then return to initial level

G80;

G28 G91 X0 YO0 Z0; Return to the reference point

M5; Spindle stops

M30;

Limitation: G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is set to 1)
and G83 cannot be specified in the same block, is replaced by other G codes in group 1.

Tool offset: The tool radius offset is ignored at the time of the canned cycle positioning because the
instruction function does not execute the tool radius compensation.

4.4.5 Tapping Cycle G74 (or G84)

Format:: G74/G84 X_Y_Z R _P_F K_
Function: in the tapping cycle, when the tapping axis reaches the hole bottom, the execution pauses,
and then the spindle rotates reversely to retract the tapping axis. (G74 is a left-handed
tapping cycle and G84 is right-handed rotation tapping) .
Explanation:
X_Y_: Hole positioning data;
Z_: In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom;
R_:In incremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R;
P_: dwell time at the hole bottom;
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F_: Cutting federate in tapping;
K_: Repetitive number (specified if necessary)

G74 (G98) G74 (G99)
Ii yal level li
—0 —0
R |
| |
| | | R level
| |S i i | Spindle CW
& pindle CW Pint R ﬂ e
P P
$pindle CCW:
-30 Point Z P Point z
Q
S G84 (G98) G84 (G99)
S,
A i
Q
Initial level
—0 —0
R |
] |
| | | R level
I
| : |
Point R Spindle CCW|  pgint R Spindle CCW
P P
Spindle CW Spindle CW
P "Point Z P "~ pointz
Fig. 4-4-5-1

When G74 is commanded, taping is performed by rotating the spindle clockwise (when G84 is
commanded, the spindle rotates counterclockwise). When the bottom of the hole is reached, the
spindle is rotated in the reverse direction for retraction. This operation creates threads.

Example:

G94 The spindle starts to rotate;

M29 S1000 ; The spindle orientates and its speed is
specified;

G43/ G44 H10 Call the tool length compensation;

G90 G99 G74 / G84 X100 Y110 Z -50 R5 P3000 F100; Position, tap hole 1, and return to point R;
Y150; Position, tap hole 2, and return to point R;

G91 X50 K5; X100 , Y150 as a reference point, along X

axis;
50mm is the increment unit, execute 5

times tapping;
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G98 Y-750; Position, tap hole 8, and return to the initial
point;

G80; Cancle the tapping cycle;

G28 G91 X0 YO0 Z0 ; Return to the reference point;

M30; End of program;

Tool length compensation: when the tool length compensation G43, G44 or G49 is in the same
block with a fixed cycle command, and the tool positions to point R, and
simultaneously executes the offset or cancels the offset; when the tool
compensation instruction G43, G44 or G49 is specified in a separate
block in the canned cycle mode, the system can add or cancel the
offset in real time.

Thread lead: in feed per minute, relationship between the thread lead and feedrate, spindle speed:

Feedrate F=screw pitchxspindle speed S
Example: machining the thread hole M12x1.5, can select a parameter;

—

S500=500 r /min; F=1.5x500=750mm/min; '80
When a multi-head thread is machined, multiplying the number of head can gain the K&
F value. %
In feed per rev, the thread lead is equal to the feederate. =

Example: 8

Feed per minute mode: Feed per rev mode:

Spindle speed 1000r/min; Spindle speed 1000r/min;

Thread lead 1.0mm; Thread lead 1.0mm;

So Z axis feedrate= 1000*1=1000mm/min; So Z axis feedrate =thread lead =1mm / r;

G9%4 feed per minute mode G95 feed per rev mode

GO00 X120 Y100; position GO00 X120 Y100; position

M29 S1000 ; specify rigid mode M29 S1000 ; specify rigid mode

G84 Z-100 R-20 F1000; right-hand rigid tapping  G84 Z-100 R-20 F1; right-hand rigid tapping

G80 cancel tapping cycle G80 cancel tapping cycle

G28 G91 X0 Y0 Z0 return to reference point G28 G91 X0 YO Z0 return to reference point

M30 end of program M30 end of program

Limitation:

G codes: in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is setto 1) when
G74/G84 is used, otherwise, G74/G84 is replaced by other G codes in group1.

M codes: before G74/G84 is specified, using the miscellaneous function M code makes the spindle
rotate. When the spindle rotation is not specified, the system automatically count the
current spindle command speed on the R plane, and then the spindle is regulated to
clockwise rotation(74)/counterclockwise (G84).
when G74/G84 and an M code are specified in the same block, the M code is executed
while the 1st hole positioning operation, then the system proceeds to the next drilling
operation.

If number of repeats K is specified, the M code is only executed for the 1st hole.
Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.

S instruction: when the commanded spindle speed exceeds the max. spindle speed during tapping
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(P257: the spindle upper speed in the course of tapping cycle), an alarm occurs; the
gear of the max. spindle speed during the rigid tapping is determined by P294~P296.

F instruction: when the specified F value exceeds the cutting feedrate’s upper value (P96 sets the

upper value), the system takes the upper value as the reference.

P instruction: P is a modal code, the least value is set by P281, the max. value is set by P282. P
value is less than the least value, and the system runs with the least value; when it is
more than the max. value, the system run with the max. value.

Axis switch: must cancel the fixed cycle before switching the tapping axis. No. 206 alarm occurs
when the tapping axis is changed in the rigid tapping mode.

Override: during tapping, the feedrate and spindle speed override are defaulted into 100%, and
the machine does not stop during the feed hold key being pressed till the return
operation is completed.

Tool radius compensation: in the fixed cycle command, the command function does not need

executing the tool radius compensation, so, the tool radius
compensation is ignored.

Program restart: the program restart function is invalid in tapping cycle.

Tool radius offset: The tool radius offset is ignored at the time of the canned cycle positioning
because the instruction function does not execute the tool radius compensation.

4.4.6 Fine boring cycle G76
Format: G76 XY Z Q R P F K

Function: This cycle is used for boring a hole precisely..

When the tool reaches the hole bottom, the spindle stops and the tool is moved away from
the machined surface of the workpiece and retracted.
Prevent the retraction trail from affecting the machined surface smoothness and avoid the

tool damage in the operation.
Explanation:
X_Y_: Hole positioning data
Z_: In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom.
R_: In incremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R level.
Q_: Offset at the hole bottom
P_: Dwell time at the hole bottom
F_: Cutting feedrate.
K_: Reptitive number of fine boring
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G76 (G98) G76 (G99
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Fig. 4-4-6-1

When the tool reaches the bottom of the hole, the spindle stops at a fixed rotation position and
the tool is moved in the direction opposite to the tool nose for retraction. This ensures that the
machined surface is not damaged and enables precise and efficient boring. The retraction distance is
specified by the parameter Q, and the retraction axis and direction are specified by bit parameter
NO.42#4 and NO.42#5 respectively. The value of Q must be positive. If it is a negative value, the
negative sign is ignored. The hole bottom shift amount of Q is a modal value saved in canned cycle
which must be specified carefully because it is also used as the cutting depth for G73 and G83.

Before specifying G76, use a miscellaneous function (M code) to rotate the spindle.

If G76 and an M code are specified in the same block, the M code is executed at the time of the
1sthole positioning operation, then the system proceeds to the next boring operation.

If the number of repeats K is specified, the M code is only executed for the 1st hole, for the other

holes, the M code is not executed.
Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the same block with the canned cycle code, the offset is added or cancelled at the time of positioning
to point R level; If the tool compensation code G43, G44 or G49 is specified in a separate block in the
canned cycle mode, the system can add or cancel the offset in real time.

Axis switching: The canned cycle must be canceled before the drilling axis is changed.

Boring: In a block that does not contain X, Y, Z, or other axes, boring is not performed.
Example:

M3 S500; Spindle starts to rotate

G90 G99 G76 X300 Y-250 Z-150 R-100 Q5 P1000 F120;Positioning, bore hole 1, then return to
point R; Orient at the bottom of the hole, then shift by 5mm; Stop at the bottom of the hole for 1s

Y-550; Positioning, bore hole 2, then return to point R
Y-750; Positioning, bore hole 3, then return to point R
X1000; Positioning, bore hole 4, then return to point R
Y-550; Positioning, bore hole 5, then return to point R
G98 Y-750; Positioning, bore hole 6, then return to initial level
G80 G28 G91 X0 YO0 Z0; Return to the reference point

M5; Spindle stops
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Limitation: G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is set to 1)
and G76 cannot be specified in the same block, otherwise G76 is replaced by other G
codes in group 1.

Tool offset:The tool radius offset is ignored at the time of the canned cycle positioning because the
instruction function does not execute the tool radius compensation.

Note: In the instruction, the tool infeed axis and the tool infeed direction are fixed, and the tool infeed
direction is not influenced by G68 coordinate system rotation.

447 Boring cycle G85

Format: G85X_Y_Z R_F_K_

Function: This cycle is used for boring a hole.

Explanation:
X_Y_: Hole positioning data
Z_: In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom.
R_: In incremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R.
F_: Cutting feedrate.
K _: Repetitive number

G85 (G98) G85 (G99

’ ’
e _><|3 Q Initial level — —>?

| : |

| |

o |
Point R $ Point R o Point R level

Point Z I Point Z
Fig. 4-4-7-1

After positioning along X and Y axes, rapid traverse is performed to point R, and boring is
performed from point R to point Z. As the tool reaches the hole bottom, cutting feed is performed to
return to point R level.

Use a miscellaneous function (M code) to rotate the spindle before specifying G85.

If G85 and an M code are specified in the same block, the M code is executed at the time of the
1st hole positioning operation, then the system proceeds to the next boring operation.

If the number of repeats K is specified, the M code is only executed for the 1st hole.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other

codes in a block, i.e. these M codes are executed after the execution of the current statement block.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the same block with the canned cycle code, the offset is added or cancelled at the time of positioning
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to point R level; If the tool compensation code G43, G44 or G49 is specified in a separate block in the
canned cycle mode, the system can add or cancel the offset in real time.
Axis switching: The canned cycle must be cancelled before the drilling axis is changed.

Boring: Boring is not performed in a block which does not contain X, Y, Z or other axes.
Example :

M3 S100 ; The spindle starts to rotate

G90 G99 G85 X300 Y-250 Z-150 R-120 F120; Positioning, bore hole 1, then return to point R
Y-550; Positioning, bore hole 2, then return to point R

R Y-750; Positioning, bore hole 3, then return to point R
X1000; Positioning, bore hole 4, then return to point R
Y-550; Positioning, bore hole 5, then return to point R
G98 Y-750; Positioning, bore hole 6, then return to initial level
G80;

G28 G91 X0 Y0 Z0; Return to the reference point .
M5; Spindle stops

M30;

Limitation: G codes in 01 group (G00 to G03, G60 modal G code (bit parameter NO: 48#0 is set to 1)
and G85 cannot be specified in a same block, otherwise G85 is replaced by other G
codes in group 1.
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Tool offset: The tool radius offset is ignored at the time of the canned cycle positioning because the
instruction function does not execute the tool radius compensation.

4.4.8 Boring cycle G86

Format: G86 X_Y_Z R_F_K_;
Function: This cycle code is used to perform a boring cycle(the dwell operation is not required when
the tool is at the bottom of hole).

Explanation:

X_Y_: Hole positioning data;
Z_: In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom;
R_: In incremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R;
F_: Cutting feedrate;
K_: Repetitive number.
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After positioning along X and Y axes, rapid traverse is performed to point R. And boring is
performed from point R to point Z. When the spindle stops at the bottom of the hole, the tool is
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retracted in rapid traverse.

Before specifying G86, use a miscellaneous function (M code) to rotate the spindle.

If G86 and an M code are specified in the same block, the M code is executed at the time of the
1sthole positioning operation, then the system proceeds to the next boring operation.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the same block with the canned cycle code, the offset is added or
cancelled at the time of positioning to point R level; If the tool
compensation code G43, G44 or G49 is specified in a separate block
in the canned cycle mode, the system can add or cancel the offset in
real time.

Axis switching: The canned cycle must be cancelled before the drilling axis is changed.

Boring: Boring is not performed in a block which does not contain X, Y, Z or other axes.

Example:
M3 S2000; Spindle starts to rotate
G90 G99 G86 X300 Y-250 Z-150 R-100 F120 Positioning, bore hole 1, then return to Point R
Y-550; Positioning, bore hole 2, then return to Point R
Y-750; Positioning, bore hole 3, then return to Point R
X1000; Positioning, bore hole 4, then return to Point R
Y-550; Positioning, bore hole 5, then return to Point R
G98 Y-750; Positioning, bore hole 6, then return to initial level
G80;
G28 G91 X0 Y0 Z0; Return to the reference point
M5; Spindle stops
M30;
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Limitation: G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is setto 1)
and G86 cannot be specified in the same block, otherwise G86 is replaced by other G
codes in group 1.
Tool offset: The tool radius offset is ignored at the time of the canned cycle positioning because the
instruction function does not execute the tool radius compensation.

4.4.9 Boring cycle, back boring cycle G87

Format: G87 XY ZR QP F

.
— — — — — — J—

Function: This cycle performs accurate boring.
Explanation:
X_Y_: Hole positioning data
Z_: In incremental programming it specifies the distance from point R level to point Z level; in
absolute programming it specifies the absolute coordinates of the point Z level.
R_: In incremental programming it specifies the distance from the initial level to point R level; in

—

absolute programming it specifies the absolute coordinates of point R level (hole bottom) Y
Q_: Shift amount at the bottom of the hole S
P_: Minimum dwell time at the hole bottom %
F_: Cutting feedrate 3
=
Q
G87 (G98/G99)
Y1 Spindle exact Initial level
stop

c— —>o:>(|>

Spindle CW QZT |

| |

Spindle exact stop ool Point 7 | |

Spindle exact p =0 |

stop |

|

) <):|¢ Point R
Spindle d Rapid traverse
« Shift amount q
Fig. 4-4-9-1

After positioning along X and Y axes, the tool is stopped after spindle orientation. Then the tool is
moved in the direction opposite to the tool nose, and positioning (rapid traverse) is performed to the
hole bottom point R. The tool is then shifted in the direction of the tool nose and the spindle is rotated
counterclockwise. Boring is performed in the positive direction along Z axis until point Z is reached. At
point Z, the spindle is stopped at the fixed rotation position after it is oriented again, and the tool is
retracted in the direction opposite to the tool nose, then it is returned to the initial level. The tool is
then shifted in the direction of the tool nose and the spindle is rotated counterclockwise to proceed to
the next block operation.

The parameter Q specifies the retraction distance. The retraction direct on and retraction axis
are set by system parameter NO:42#4 and NO:42#5 respectively. Q must be a positive value, if it is
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specified with a negative value, the negative sign is ignored. The hole bottom shift amount of Q is a
modal value retained in the canned cycle, which must be specified carefully because it is also used
as the cutting depth for G73 and G83.

Before specifying G87, use a miscellaneous function (M code) to rotate the spindle.

If G87 and an M code are specified in the same block, the M code is executed at the time of the
1sthole positioning operation, then the system proceeds to the next boring operation.

If number of repeats K is specified, the M code is only executed for the 1sthole.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the block with the canned cycle code, the offset is added or cancelled at the time of positioning to
point R level; If the tool compensation code G43, G44 or G49 is specified in a separate block in the
canned cycle mode, the system can add or cancel the offset in real time.

The canned cycle can only be executed in G17 plane.

Boring: In a block which contains no X, Y, Z or other additional axes, boring is not performed.

Note: The values of Z and R must be specified when the back boring cycle is being programmed. In general,
point Z is located above point R, otherwise an alarm occurs.

Example :
M3 S500; Spindle starts to rotate
G90 G99 G87 X300. Y-250. Z-120. R-150. Q5. P1000 F120;
(Positioning, bore hole 1, orient at the initial level then shift by 5mm and dwell at point Z for 1s)

Y-550; Positioning, bore hole 2, then return to point R level
Y-750; Positioning, bore hole 3, then return to point R level
X1000; Positioning, bore hole 4, then return to point R level
Y-550; Positioning, bore hole 5, then return to point R level
G98 Y-750.; Positioning, bore hole 6, then return to initial level
G80 G28 G91 X0 YO Z0;  Return to the reference point

M5; Spindle stops

Limitation: G codes in 01 group (GO0 to GO3, G60 modal G code (bit parameter NO: 48#0 is set to 1)
and G87 cannot be specified in the same block, otherwise G87 is replaced by other G
codes in group 1.

Tool offset: The tool radius offset is ignored at the time of the canned cycle positioning because the

instruction function does not execute the tool radius compensation.
Note: In the instruction, the tool infeed axis and the tool infeed direction are fixed, and the tool
infeed direction is not influenced by G68 coordinate system rotation.

4410 Boring Cycle G88

Format: G88 X Y Z R_P_F_
Function: This cycle is use for boring a hole.
Explanation:
X_Y_:Hole positioning data;
Z_:In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom;

R_: In incremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R;

P_: Dwell time at the bottom of the hole;

F_: Cutting feedrate.
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G88 (G98) G88 (G99)

H H

Spindle CW

tal / kal
o— »T Initial level o— )T

Spindle CW
Point Point R Point R level
. Spindle stop
Spindle sto l
Point Z Point Z
Fig. 4-4-10-1

After positioning along X and Y axes, rapid traverse is performed to point R. Boring is performed
from point R to point Z. When boring is completed, a dwell is performed then the spindle is stopped.
The tool is manually retracted from point Z at the hole bottom to point R (in G99) or the initial level (in
G98) and the spindle is rotated CCW.

Before specifying G88, use a miscellaneous function (M code) to rotate the spindle.

If G88 and an M code are specified in the same block, the M code is executed at the time of the
1st hole positioning operation, then the system proceeds to the next drilling operation.

If the number of repeats K is specified, the M code is only executed for the 1* hole.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.

P is a modal code, with its min. value set by data parameter P281 and max. value by P282. If P
value is less than the value set by P281, the min. value takes effect; if P value is more than the value
set by P282, the max. value takes effect. P cannot be stored as modal data if it is specified in a block
that does not perform drilling.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the same block with the canned cycle code, the offset is added or cancelled at the time of positioning
to point R level; If the tool compensation code G43, G44 or G49 is specified in a separate block in the
canned cycle mode, the system can add or cancel the offset in real time.

Axis switching: Before the boring axis is changed, the canned cycle must be cancelled.

Boring: In a block which contains no X, Y, Z or other additional axes, boring is not performed.

Example:
M3 S2000 Spindle starts to rotate
G90 G99 G88 X300. Y-250. Z-150. R-100. P1000 F120. Positioning, bore hole 1, then return to

point R

Y-550; Positioning, bore hole 2, then return to point R
Y-750; Positioning, bore hole 3, then return to point R
X1000; Positioning, bore hole 4, then return to point R
Y-550; Positioning, bore hole 5, then return to point R
G98 Y-750; Positioning, bore hole 6, then return to initial level
G80 G28 G91 X0 YO0 Z0; Return to the reference point
M5; Spindle stops

Limitation: G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is setto 1)
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and G88 cannot be specified in the same block, otherwise G88 is replaced by other G

codes in group 1.
Tool offset: The tool radius offset is ignored at the time of the canned cycle positioning because the
instruction function does not execute the tool radius compensation.

4.4.11 Boring cycle G89

Format: G89 X_Y_Z R_P_F_K_
Function: This cycle is used for boring a hole.
Explanation:
X_Y_: Hole positioning data;
Z_: In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom;
R_: In incremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R;
P_: Minimum dwell time at the bottom of the hole;
F_: Cutting feedrate;
K_: Repetitive number .

G89 (G98) G89 (G99
o— —>? Q Initial level G— —>?
| : |
| |
] |
Point R S Point R o Point R level
P P
Point Z Point Z
Fig.4-4-11-1

This cycle is almost the same as G85. The difference is that this cycle performs a dwell at the
hole bottom.

Before specifying G89, use a miscellaneous function (M code) to rotate the spindle.

If G89 and an M code are specified in the same block, the M code is executed while the 1st hole
positioning operation, then the system proceeds to the next drilling operation.

If number of repeats K is specified, the M code is only executed for the 1st hole.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the other
codes in a block, i.e. these M codes are executed after the execution of the current statement block.

P is a modal code, with its min. value set by data parameter P281 and max. value by P282. If P
value is less than the value set by P281, the min. value takes effect; if P value is more than the value
set by P282, the max. value takes effect. P cannot be stored as modal data if it is specified in a block
that does not perform drilling.

Tool length compensation: If the tool length compensation code G43, G44 or G49 is specified in
the same block with the canned cycle code, the offset is added or cancelled at the time of positioning
to point R level; If the tool compensation code G43, G44 or G49 is specified in a separate block in the

74



Chapter 4 Preparatory Function : G Code

canned cycle mode, the system can add or cancel the offset in real time.
Axis switching: Before the boring axis is changed, the canned cycle must be cancelled.
Boring: In a block that does not contain X, Y, Z, R or any additional axes, boring is not performed.

Example:
M3 S100 Spindle starts to rotate
G90 G99 G89 X300. Y-250. Z-150. R-120. P1000 F120.
Positioning, bore hole 1, return to point R level, then stop at the hole bottom for 1s

Y-550; Positioning, bore hole 2, then return to point R level
Y-750; Positioning, bore hole 3, then return to point R level
X1000; Positioning, bore hole 4, then return to point R level
Y-550; Positioning, bore hole 5, then return to point R level
G98 Y-750; Positioning, bore hole 6, then return to initial level
G80;

G28 G91 X0 YO Z0; Return to the reference point

M5; Spindle stops

M30;

[

Limitation: G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is set to 1)
and G89 cannot be specified in the same block, otherwise G89 is replaced by other G
codes in group 1.

Tool offset: The tool radius offset is ignored at the time of the canned cycle positioning because the

instruction function does not execute the tool radius compensation.
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4.412 Canned cycle cancel G80

Format: G80
Function: It is used for cancelling the canned cycle.
Explanation:
All the canned cycles are cancelled to perform normal operation. Point R, point Z are also
cancelled, and the other drilling and boring data is cleared as well.

Example:
M3 S100; Spindle starts to rotate

G90 G99 G88 X300 Y-250 Z-150 R-120 F120;
Positioning, bore hole 1, then return to point R

Y-550; Positioning, bore hole 2, then return to point R
Y-750; Positioning, bore hole 3, then return to point R
X1000; Positioning, bore hole 4, then return to point R
Y-550; Positioning, bore hole 5, then return to point R
G98 Y-750; Positioning, bore hole 6, then return to the initial level
G80;
G28 G91 X0 YO0 Z0; Return to the reference point and cancel the canned cycle
M5;
Example:

Explanation for the usage of the canned cycle using the tool length compensation:

75



§5,J'°' L IDES € £ GSK990MC Drilling and Milling CNC System Programming and Operation User Manual
Reference point
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% # 7~10... drilling of a ®20 hole
3 #11~13.. boring of a ®95 hole
=}
S
Q

T—ﬂﬁ
Return position

250

v Initial point position

N|
»>

| 190

Fig. 4-4-12-1
The values of offset No.11, No. 15 and No. 31 are set to 200, 190 and 150 respectively. The program

is as follows:

NO001 G92 X0 YO0 Z0 ;

N002 G90 GO0 2250 T11 M6 ;
NO003 G43 Z0 H11 ;

N004 S300 M3 ;

The coordinate system is set at reference point.
Tool change.

Tool length compensation at the initial point.
Spindle start.
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N005 G99 G81 X400 Y-350 ;
Z-153 R-97 F120 ;

NOOG6 Y-550 ;

NOO7 G98 Y-750 ;

N008 G99 X1200 ;

NOO09 Y-550 ;

NO10 G98 Y-350 ;

NO011 GO0 X0 YO M5 ;

N012 G49 72250 T15 M6 ;

NO013 G43 Z0 H15 ;

NO014 S200 M3 ;

NO015 G99 G82 X550 Y-450 ;
Z-130 R-97 P30 F70 ;

NO016 G98 Y-650 ;

N017 G99 X1050 ;

NO18 G98 Y-450 ;

NO19 GO0 X0 YO M5 ;
N020 G49 72250 T31 M6 ;
N021 G43 Z0 H31 ;

N022 S100 M3 ;

N023 G85 G99 X800 Y-350
Z-153 R47 F50 ;

N024 G91 Y-200 ;

Y-200 ;

N025 GO0 G90 X0 YO M5 ;
N026 G49 Z0 ;

N027 M30 ;

4.5 Rigid Tapping G Code

451

Format:

Function: The spindle is rotated in the reverse direction when the bottom of the hole is reached in

Left-Hand Tapping Cycle G74

G74X_Y_Z R P_F_ K

this tapping cycle.

Explanation:

Positioning, then hole #1 drilling.

Positioning, then hole #2 drilling and point R level
return.

Positioning, then hole #3 drilling and initial level
return.

Positioning, then hole #4 drilling and point R level
return.

Positioning, then hole #5 drilling and point R level
return.

Positioning, then hole #6 drilling and initial level
return.

Reference point return, then spindle stop.

Tool length compensation cancel, then tool
change.

Initial level, tool length compensation.

Spindle start.

Positioning, then hole #7 drilling and point R level
return.

Positioning, then hole #8 drilling and initial level
return.

Positioning, then hole #9 drilling and point R level
return.

Positioning, then hole #10 drilling and initial level
return.

Reference point return, spindle stop.

Tool length compensation cancel, tool change.
Initial level, tool length compensation.

Spindle start.

Positioning, then hole #11 drilling and point R level
return.

Positioning, then holes #12 and #13 drilling and
point R level return.

Reference point return, spindle stop.

Tool length compensation cancel.

Program sto.

77

[

-
=
o

Q
Q
o
3
3.
5

Q@




§5,J'°' L IDES € £ GSK990MC Drilling and Milling CNC System Programming and Operation User Manual

X_Y_: Hole positioning data
Z_: In incremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom

R_:Inincremental programming it specifies the distance from the initial level to point R level; in
absolute programming it specifies the absolute coordinates of point R.

P_: Minimum dwell time at the hole bottom. The absolute value is used if it is a negative one.

F_: Cutting feedrate.

K_: Repetitive number. (specify it if neccessary)

G74 (G98) G74 (G99

-
-

Spindle stop Spindle stop
f—f
Initial level

) per | 2 pera |

S |

8 | |
(9‘ |o 6 Operation 2

(6] tion 2 eration

% pereten | i | Point R level
2 | I Spindl | Spindle stop
=3 | indle sto Spindle CCW §

8 Spindle CCW§ p p p 6

Point R A P Point R ] P
Operation 3 Operation 5 Operation 3 Operation 5
Spindle stop Spindle CW Spindle stop Spindle CW
«— «—
Operation 4 FointZ P Operation 4 point z
Fig. 4-5-1-1

After positioning along X and Y axes, rapid traverse is performed along Z axis to point R level.
The spindle is rotated CW for tapping from point R level to Z level by G74 instruction. When tapping is
completed, the spindle is stopped and a dwell is performed. The spindle is then rotated in the reverse
direction, the tool is retracted to point R level, then the spindle is stopped. Rapid traverse is then
performed to initial level. When the tapping is being performed, the feedrate override and the spindle
override are assumed to be 100%.

Rigid mode: in position mode (NO:46#1 is set to 1, K parameter NO:7#7 to 1), before the tapping
code, specifying M29 S***** can specify the rigid mode.

Tool length compensation: If the tool length compensation instruction G43, G44 or G49 is specified
in the same block with the canned cycle instruction, the offset is added
or cancelled at the time of positioning to point R level; when the tool
compensation instruction G43, G44 or G49 is specified in a separate
block in the canned cycle mode, the system can add or cancel the offset
in real time.

Thread lead: in feed per minute, relationship between the thread lead and feedrate, spindle spindle:
Feedrate speed F=screw taper pitchxspindle speed S
Example: machining the thread hole M12x1.5 on a workpiece can select the
parameters;
S500=500 r /min; F=1.5x500=750mm/min;
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When a multi-head thread is machined, it multiplies the number of head to get the F value.
In feed per rev, the thread lead is equal to the feedate.

Example:

Feed per minute mode Feed per rev mode:

Spindle speed 1000r/min; Spindle speed 1000r/min;

Thread lead 1.0mm; Thread lead 1.0mm:;

So, Z axis’ feedrate= 1000*1=1000mm/min; So, Z axis’ feedrate =thread lead1=1mm/ r;

G9%4 feed per minute mode G95 feed per rev mode

GO00 X120 Y100; position GO00 X120 Y100; position

M29 S1000 ; specify rigid mode M29 S1000 ; specify rigid mode

G74 Z-100 R-20 F1000; left-hand rigid tapping G74 Z-100 R-20 F1; left-hand rigid tapping

G80 cancel tapping cycle G80 cancel tapping cycle

G28 G91 X0 YO Z0 return to the reference point G28 G91 X0 YO Z0 return to the reference point .

M30 end of program M30 end of program Y

&

Limitation: g

G code: G codes in 01 group (GO0 to G03, G60 modal G code (bit parameter NO: 48#0 is set 3
to 1) and G74 cannot be specified in the same block, otherwise G74 is replaced by a

other codes in group 01.

M code: Before G74 is specified, using the miscellaneous function M code makes the spindle
rotate. When the spindle rotation is not specified, the system automatically count the
current spindle command speed on the R plane, and then the spindle is regulated to
clockwise rotation.

When G74 and an M code are specified in the same block, the M code is executed
while the 1st hole positioning operation, then the system proceeds to the next drilling
operation.

If number of repeats K is specified, the M code is only executed for the 1st hole.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed after the
other codes in a block, i.e. these M codes are executed after the execution of the current statement

block.

S instruction: when the commanded spindle speed exceeds the max. spindle speed during tapping
(P257: the spindle upper speed in the course of tapping cycle), an alarm occurs; the
gear of the max. spindle speed during the rigid tapping is determined by P294~P296.

F instruction: when the specified F value exceeds the cutting feedrate’s upper value (P96 sets the

upper value), the system takes the upper value as the reference.

P instruction: P is a modal code, the least value is set by P281, the max. value is set by P282. P
value is less than the least value, and the system runs with the least value; when it is
more than the max. value, the system run with the max. value.

Axis switch: must cancel the fixed cycle before switching the tapping axis. No. 206 alarm occurs
when the tapping axis is changed in the rigid tapping mode.

Override: during tapping, the feedrate and spindle speed override are defaulted into 100%, and
the machine does not stop during the feed hold key being pressed till the return
operation is completed.

Tool radius compensation: in the fixed cycle command, the command function does not need

executing the tool radius compensation, so, the tool radius
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compensation is ignored.

Program restart: It is invalid during the rigid taping.
Note: when the flexible tapping, rigid tapping or deep-hole rigid tapping is executed, using G97 cancels the
constant surface cutting feedrate, otherwise, teeth disorder or broken screw taper exists.

4.5.2 Right-Hand Tapping Cycle G84
Format: G84 X Y Z R P F K

Function: In rigid taping, the spindle motor is controlled as if it were a servo motor, which is used for
high-speed and high-precision taping. It keeps the start positions of the taping unchanged
if point R is not changed. Even if taping is performed repeatedly in a position, the threads
will not be broken.

Explanation:

X_Y_: Hole positioning data;

Z_: Inincremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom;

R_: Inincremental programming it specifies the distance from the initial level to point R level;

in absolute programming it specifies the absolute coordinates of point R;
P_: Dwell time at the bottom of the hole, with its absolute value used if it is negative;

F_: Cutting feedrate;
K_: Number of repeats(specify it if necessary).
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G84 (G98) G84 (G99)
Spindle stop Spindle stop
o— — —»0 Initial level = — 0
Operation 1 2 Operation 1
Operation 2 | operation 6 Operation 2 | ‘
Point R level

|
|
|
| | | .
Spindle CW § | Spindle stop Spindle CW § Spindle stop

PointR ’ AP Point R P
Operation 3 Operation 5 Operation 3 Operation 5
Spindle stop Spindle CCW Spindle stop Spindle CCW
P i Point Z P iona PoINtZ
Operation 4 Operation
Fig. 4-5-2-1

After positioning along X and Y axes, rapid traverse is performed to point R level along Z axis.
The spindle is rotated CCW for tapping from point R level to Z level by G84 instruction. When tapping
is completed, the spindle is stopped and a dwell is performed. The spindle is then rotated in the
reverse direction, the tool is retracted to point R level, then the spindle is stopped. Rapid traverse to
initial level is then performed. When taping is being performed, the feedrate override and spindle

override are assumed to be 100%.
Rigid mode: in position mode (NO:46#1 is set to 1, K parameter NO:7#7 to 1), before the tapping
code, specifying M29 S***** can specify the rigid mode.

Tool length compensation: If the tool length compensation instruction G43, G44 or G49 is specified
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in the same block with the canned cycle instruction, the offset is added
or cancelled at the time of positioning to point R level; If the tool
compensation instruction G43, G44 or G49 is specified in a separate
block in the canned cycle mode, the system can add or cancel the offset
in real time.

Thread lead: In feed per minute, relationship between the thread lead and feedrate, spindle spindle:
Feedrate speed F=screw taper pitchxspindle speed S
Example: machining the thread hole M12x1.5 on a workpiece can select the
parameters;

S500=500 r /min; F=1.5x500=750mm/min;

When a multi-head thread is machined, it multiplies the number of head to get the F

value.

In feed per rey, the thread lead is equal to the feedate.

Example:

Feed per minute mode Feed per rev mode:

Spindle speed 1000r/min; Spindle speed 1000r/min;

Thread lead 1.0mm; Thread lead 1.0mm;

So, Z axis’ feedrate= 1000*1=1000mm/min; So, Z axis’ feedrate =thread lead1=1mm/ r;

G9%4 feed per minute mode G95 feed per rev mode

G00 X120 Y100; position G00 X120 Y100; position

M29 S1000 ; specify rigid mode M29 S1000 ; specify rigid mode

G74 Z-100 R-20 F1000; right-hand rigid tapping G74 Z-100 R-20 F1; right-hand rigid tapping
G80 cancel tapping cycle G80 cancel tapping cycle

G28 G91 X0 YO Z0 return to the reference point G28 G91 X0 YO Z0 return to the reference point
M30 end of program M30 end of program
Limitation:

G code: When G84 is used, G codes in 01 group (GO0 to G03), G60 modal G code (bit

parameter NO: 48#0 is set to 1) and G84 cannot be specified in the same block,
otherwise G84 is replaced by other codes in group 1.

M code: before G84 is specified, using the miscellaneous function M code makes the spindle
rotate. When the spindle rotation is not specified, the system automatically count the
current spindle command speed on the R plane, and then the spindle is regulated to
/counterclockwise.
when G84 and an M code are specified in the same block, the M code is executed
while the 1st hole positioning operation, then the system proceeds to the next drilling
operation.

If number of repeats K is specified, the M code is only executed for the 1st hole.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes
executed after the other codes in a block, i.e. these M codes are executed after the
execution of the current statement block.

S instruction: when the commanded spindle speed exceeds the max. spindle speed during tapping
(P257: the spindle upper speed in the course of tapping cycle), an alarm occurs; the
gear of the max. spindle speed during the rigid tapping is determined by P294~P296.

F instruction: when the specified F value exceeds the cutting feedrate’s upper value (P96 sets the
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upper value), the system takes the upper value as the reference.

P instruction: P is a modal code, the least value is set by P281, the max. value is set by P282. P
value is less than the least value, and the system runs with the least value; when it is
more than the max. value, the system run with the max. value.

Axis switch: must cancel the fixed cycle before switching the tapping axis. No. 206 alarm occurs
when the tapping axis is changed in the rigid tapping mode.

Override: during tapping, the feedrate and spindle speed override are defaulted into 100%, and
the machine does not stop during the feed hold key being pressed till the return
operation is completed.

Tool radius compensation: in the fixed cycle command, the command function does not need

executing the tool radius compensation, so, the tool radius
compensation is ignored.

Program restart: It is invalid during the rigid taping.
Note: when the flexible tapping, rigid tapping or deep-hole rigid tapping is executed, using G97 cancels the
constant surface cutting feedrate, otherwise, teeth disorder or broken screw taper exists.

4.5.3 Peck Rigid Taping (Chip Removal) Cycle
Command format: G84 (or G74) X Y Z R P_Q_F. K

Function: In peck rigid taping, cutting is performed several times until the bottom of the hole is
reached.
X_Y_: Hole positioning data
Z_: Inincremental programming it specifies the distance from point R level to the bottom of the
hole; in absolute programming it specifies the absolute coordinates of the hole bottom.
R_: Inincremental programming it specifies the distance from the initial level to point R level;
in absolute programming it specifies the absolute coordinates of point R.
P_: Minimum dwell time at the bottom of the hole or at point R when a return is made. Its
absolute value is used if it is negative.
Cut depth for each cutting feed
Cutting feedrate.
Retraction distance d. when it is not specified, it is set by P284;
Number of repeats (specify it if necessary)

|>< I< I-I-I |O
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G74/G84 (G98)

G74/G84 (G99)

-

d=retraction distance
(High-speed peck taping)

d=retraction distance
l (High-speed peck taping)

Pz?n t%

Initial level
o— —»Q‘g\' o— =9
| |
Point R i Point R IeveI(J> Point R i Point R level
9y T Id 9 ¢ T Id
- 4 T Id a v T Id
] Y 9 y
—()\ _Yv —0) N

—

G74/G84 (G98) G74/G84 (G99) -30
. . Q
d=cutting start distance d=cutting start distance o
l (Standard peck taping) l (Standard peck taping) 3
Initial level 3
S
o— —»?‘$\' 6— =0 @
| |
[
Point R Y Point R Ievel,l> Point R i Point R level
9y Id 9y Id
~ A 4 © \ 4
q Y Id q v Id
9 4 d v
N R
P?)Dintoz p;%i%t%
Fig. 4-5-3-1
Table 4-5-3-1
Deep-hole tapping cycle Parameter setting Used tapping mode
NO:44#5=1: high-speed
NO:46#1=0 and deep-hole tapping cycle;

Deep-hole flexibl i |
eep-hole flexible tapping cycle NO:44#5=0: standard deep-hole

tapping cycle.

NO:44#5=1: high-speed
deep-hold tapping cycle;
NO:44#5=0: standard deep-hole
tapping cycle.

NO:K007#7=0

NO:46#1=1 and

Deep-hole rigid tapping cycle NO-KOO7#7=1

There are two types of peck rigid tapping cycles: high-speed peck tapping cycle and standard
peck tapping cycle, both of which are set by bit parameter NO: 46#1.

Deep-hole flexible tapping cycle:
When NO:46#1=0 and NO:KO07#7=0, it is a deep-hole flexble tapping cycle, which is divided

into high-speed deep-hole tapping cycle and standard deep-hole tapping cycle set by NO:44#5.
High-speed deep-hole tapping cycle:
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When NO:44#5=1, itis a high-speed deep-hole tapping cycle: the tool moves along X axis
and Y axis to position, and executes rapid feed to point R, perform cutting from point R to the
tool infeed depth Q (depth every cutting feed), then, the tool retracts the distance d (it is
specified by the fixed cycle parameter V and set by P284 without being specified). No:44#4 sets
whether the override is valid when the rigid tapping retraction is done, No: 45#3 specifies the
retraction speed override, No:45#2 sets whether to use the same time constant when the rigid
tapping tool infeed/retraction is performed, No:45#4 sets whether the federate override
selection signal and override cancellation signals are valid during the rigid tapping. When the
tool reaches point Z, the spindle stops and retreats reversely.

Standard deep-hole (flexible) tapping cycle:
When NO:44#5=1, it is a standard deep-hole tapping cycle: the tool moves along X axis and
Y axis to position, and executes rapid feed to point R, perform cutting from point R to the tool
infeed depth Q (depth every cutting feed), then, the tool returns to point R. No:44#4 sets
whether the override is valid when the rigid tapping retraction is done, No: 45#3 specifies the
retraction speed override, and performs cutting again with the cutting speed F from point to the
end point distance d which is far away from the last cutting (set by P284), No:45#2 sets whether
to use the same time constant when the rigid tapping tool infeed/retraction is performed, When
the tool reaches point Z, the spindle stops and retreats reversely.
Standard deep-hole(rigid) tapping cycle:
In position mode (NO:46.1 is setto 1, K parameter NO:7.7 is setto 1), specify M29 S*****
to be a deep-hole rigid tapping cycle before tapping code, use a standard deep-hole tapping
cycle mode, and its setting method is the same that of the flexible standard deep-hole tapping.

Tool length compensation: If the tool length compensation instruction G43, G44 or G49 is specified
in the same block with the canned cycle instruction, the offset is added
or cancelled at the time of positioning to point R level; If the tool
compensation instruction G43, G44 or G49 is specified in a separate
block in the canned cycle mode, the system can add or cancel the offset
in real time.

Limitation:

G code: when G74/G84 is used, G codes in 01 group (G00 to G03, G60 modal code (NO:48#0 is
setto 1), and G84 (or G74) cannot be specified in the same block, otherwise G84 (or G74)
is replaced by other codes in group 1.

M codes: before G74/G84 is specified, using the miscellaneous function M code makes the spindle
rotate. When the spindle rotation is not specified, the system automatically count the
current spindle command speed on the R plane, and then the spindle is regulated to
clockwise rotation(74)/counterclockwise (G84).
when G74/G84 and an M code are specified in the same block, the M code is executed
while the 1st hole positioning operation, then the system proceeds to the next drilling
operation.

If number of repeats K is specified, the M code is only executed for the 1st hole.

Note: In the current version, M00, M01, M02, M06, M30, M98 and M99 are the M codes executed
after the other codes in a block, i.e. these M codes are executed after the execution of the
current statement block.

S instruction: when the commanded spindle speed exceeds the max. spindle speed during tapping

(P257: the spindle upper speed in the course of tapping cycle), an alarm occurs; the
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gear of the max. spindle speed during the rigid tapping is determined by P294~P296.

F instruction: when the specified F value exceeds the cutting feedrate’s upper value (P96 sets the

upper value), the system takes the upper value as the reference.

P instruction: P is a modal code, the least value is set by P281, the max. value is set by P282. P
value is less than the least value, and the system runs with the least value; when it is
more than the max. value, the system run with the max. value.

Axis switch: must cancel the fixed cycle before switching the tapping axis. No. 206 alarm occurs
when the tapping axis is changed in the rigid tapping mode.

Override: during tapping, the feedrate and spindle speed override are defaulted into 100%, and
the machine does not stop during the feed hold key being pressed till the return
operation is completed.

Tool radius compensation: in the fixed cycle command, the command function does not need
executing the tool radius compensation, so, the tool radius
compensation is ignored.

Note: when the flexible tapping, rigid tapping or deep-hole rigid tapping is executed, using G97 cancels the

—

constant surface cutting feedrate, otherwise, teeth disorder or broken screw taper exists. -30
«
QO
4.6 Compound Cycle G Code g
Comparative table of compound cycle (G22~G38) 8
Table 4-6-1
G code | Drilling and | Hole bottom | Tool retraction Use
cutting (-Z operation operation (+Z
direction) direction)
G22 | Cutting feed Rapid feed  |Inner circular groove rough milling (CCW)
G23 | Cutting feed Rapid feed  |Inner circular groove rough milling (CW)
G24 | Cutting feed Rapid feed  |Fine milling cycle within a full circle(CCW)
G25 | Cutting feed Rapid feed  |Fine milling cycle within a full circle(CW)
G26 | Cutting feed Rapid feed  |Quter circle finish milling cycle (CCW)
G32 | Cutting feed Rapid feed  |Quter circle finish milling cycle (CW)
G33 | Cutting feed Rapid feed  |Rectangular groove rough milling(CCW)
G34 | Cutting feed Rapid feed  |Rectangular groove rough milling(CW)
G35 | Cutting feed Rapid feed  |Inner rectangular groove fine milling cycle(Ccw)
G36 | Cutting feed Rapid feed  |Inner rectangular groove fine milling cycle(Cw)
G37 | Cutting feed Rapid feed  |Rectangle outside fine milling cycle(CCW)
G38 | Cutting feed Rapid feed  |Rectangle outside fine milling cycle(CW)

Limitation:
During the compound cycle positioning, the tool radius offset (D) will be ignored.

4.6.1 Inner circular groove rough milling G22/G23

Command format:

G22
G98/G99 X_Y_ Z R_L LLW_Q V_D_F_ K
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G23

Function: it is used for performing circular interpolations from the circle center by helical line till the

programmed figure of the circle groove is machined.

Explanation:

G22: CCW inner circular groove rough milling

G23: CW inner circular groove rough milling

X, Y: The start pointin X, Y plane;

Z: Machining depth, which is the absolute position in G90, and the position relative to R level in
G91;

R: R reference level, which is the absolute position in G90, and the position relative to the start

point of this block in G91;
Circular groove radius, which should be greater than the current tool radius;

L: Cut width increment within XY plane, which is less than the tool diameter but more than 0;
W: First cutting depth in Z axis direction. It is the distance below the R level, which should be

greater than 0 (if the first cutting depth exceeds the groove bottom, then the machining is
performed at the groove bottom);
Q: Cutting depth for each cutting feed;

V: Distance (greater than 0) to the end surface to be machined at rapid tool traverse;
D: Tool compensation number, ranging from 1~256. DO is 0 by default. The current tool

diameter value is obtained by the specified sequence number;
K: Number of repeats.

Cycle process:

) Rapid positioning to the position in XY plane;
(2) Rapid down to point R level;
) Cut a depth W downward at the cutting speed by helical mode—feed to the circle center;
) Mill the circle surface with a radius of | helically outward from the center by an increment of L
each time;
(5) Return to R reference level along Z axis;
(6) Axes X and Y rapidly position to the start point;
(7) Down to the position at which the distance to the end surface to be machined is V along Z
axis;
Cut a depth (Q+V) downward along Z axis;

)
(9) Repeat the operations (4)~(8) till the total depth of circle surface is finished;
10) Return to initial level or point R level depending on G98 or G99.

Command path:
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L]
1]
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b

S Initial level
... \nitial

(2)
Point RY (6)
-------- » Rapid feed +7)
3 ® (5)
— Cutting feed
vw @4
»
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Fig. 4-6-1-1
Y
o
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o
A Y Note: D is the tool diameter value A Y Note: D is the tool diameter value 3
A 15 the helical radms coefficient i A 1s the helical radius coefficient 3
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Tool center path

v
>

Circle groove border
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Feed'.poinr
Feefd point
2|

)
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-

<

N
A d

h 4

Fig. 4-6-1-2

Note:
1. ltis suggested that the NO: 12#1 be set to 1 when this code is used.

2. The helical radius coefficient in the groove cycle must be greater than 0. The coefficient is
set by data parameter P269.

Example: Rough milling an inner circle groove using the canned cycle code G22, as shown in the

figure below:
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AZ
T
Initial level Z=50
"Ny — — —
5_ _|__ PointRlevelz=5 | _ _ _ _ _ _ !
0 - I
I
I
l
X
S50 | | -~ 1
-gd - > ' I=50 -

Fig. 4-6-1-3

G90 GO0 X50 Y50 Z50; (G00 Rapid positioning)
G99 G22 X25 Y25 Z-50 R5 150 L10 W20 Q10 V10 D1 F800; (Groove rough milling within a
circle)

G80 X50 Y50 Z50; (Canned cycle cancel and return from R level)
M30;

Limitation: when G22/G23 is used, G codes in 01 group (GO0 to G03, G60 modal code (NO:48#0 is
set to 1), otherwise G22/G23 is replaced by other codes in group 1.

Tool radius compensation: in the fixed cycle command, the tool radius compensation is ignored, the
system calls the tool radius compensation specified by the program
during the tool infeed.

4.6.2 Fine Milling Cycle within a Full Circle G24/G25

Command format:
G24
G98/G99 X Y_ Z R_L_J D F_ K_
G25

Function: The tool fine mills a full circle within a circle by the specified radius | and the specified
direction, and it returns after finishing the fine milling.
Explanation:

G24: CCW fine milling inside a circle
G25: CW fine milling inside a circle
X,Y: The start point position within X, Y plane
Z: Machining depth, which is absolute position in G90 and position relative to R reference
level in G91
R: R reference level which is the absolute position in G90 and the position relative to start
point of this block in G91
I:  Fine milling circle radius, ranging from 0.0001mm~99999.9999mm. Its absolute value is
used if it is negative;
J: Distance from fine milling start point to circle center, ranging from 0~99999.9999mm. Its
absolute value is used if it is negative;
D: Tool diameter number, ranging from 1~256. DO is 0 by default. The tool diameter value
is obtained by the given number.
K: Number of repeats
Cycle process:
(1) Rapid positioning to a location within XY plane;
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(2) Rapid down to point R level;

(3) Feed to the machining start point at hole bottom;

(4) To make circular interpolation by the transition arc 1 from the start point;

(5) To make circular interpolation for the whole circle by inner arc path of finish-milling.
(6) To make circular interpolation by transition arc 4 and return to the start point;

(7) Return to the initial level or R level according to code G98 or G99.

Command path:
G24: CCW fine milling cycle within a full circle G25: CW fine milling cycle with a full circle

Y Y
A A
2 2

\ 4

A
A

aq
> X >X
' 1 4 —
Circle center pgeqg point Circle center Feed point
3 2
Tool Tool
Inner circle border Inner circle border

Tool center path Tool center path

-
=
o

Q
-3
o
3
3.
5
Q@

Fig. 4-6-2-1

Note: The NO: 12#1 should be set to 1 when this code is used.

Example: Fine milling a circular groove that has been rough milled as follows by canned cycle code
G24:

Az

Initial level
50— — - Z50 — _— |

5_ | PontRlevelz=5 | _ _ _ _ X
0 - >
irdle centér Start poi
50| | X 3 (X25Y25
-53 - >
Inner circle border
Tool center path
Fig. 4-6-2-2

G90 GO0 X50 Y50 Z50; (GO0 rapid positioning)
G99 G24 X25 Y25 Z-50 R5 150 J10 D1 F800; (Canned cycle starts, and goes down to the
bottom to perform the inner circle finish milling)

G80 X50 Y50 Z50; (To cancel canned cycle and return from R level)
M30;
Limitation: when G24/G25 is used, G codes in 01 group (GO0 to G03, G60 modal code (NO:48#0 is
set to 1), otherwise G24/G25 is replaced by other codes in group 1.

Tool radius compensation: in the fixed cycle command, the tool radius compensation is ignored, the
system calls the tool radius compensation specified by the program
during the tool infeed.
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4.6.3 Outer Circle Finish Milling Cycle G26/G32

Command format:
G26
G98/G99 X_ Y_ Z_ R_ I_ J_ D_ F_ K
G32
Explanation:
G26: CCW outer circle fine milling cycle
G32: CW outer circle fine milling cycle
X, Y: The start point within X, Y plane
Z: Machining depth, which is absolute position in G90 and position relative to R reference level
in G91;
R: R reference level, which is absolute position in G90 and position relative to the start point of
this block in G91;
I:  Fine milling circle radius, ranging from 0.0001mm~99999.9999mm mm. Its absolute value is
used if it is a negative one;
J: Distance from the milling start point to the milling circle center, ranging from
0.0001mm~99999.9999mm. Its absolute value is used if it is a negative one;
D: Tool radius number, ranging from 0 ~256, DO is defaulted for 0. The current tool radius value
is obtained by the given number;
K: Number of repeats.
Cycle process:
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(1) Rapid positioning to a location within XY plane;

(2) Rapid down to R level;

(3) Feed to the hole bottom;

(4) To make circular interpolation by the transition arc 1 from the start point;

(5) To make circular interpolation for the whole circle by the path of arc2 and arc 3;
(6) To make circular interpolation by transition arc 4 and return to the start point;
(7) Return to the initial level or R level according to code G98 or G99.

Command path:

G26: CCW outer circle finish milling cycle G32: CW outechircIe finish milling cycle
\4 A
A
» 21+D > < 21+D >
2 3
4 1
=% d
J Feed Circle center 4 Feed
. NN point . d—J int
Outer circle borde Outer circle border, poin
Too
Tool center path Tool center path

Fig. 4-6-3-1

Explanation:
In outer circle finish milling, the interpolation directions of the transition arc and fine milling arc

are different. The interpolation direction in the code means the one of the fine milling.

Example: Fine milling a circular groove that has been rough milled as follows by the canned cycle
code G26:
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aY
Y4
i ] Initial level Z=50
Y- ——— (X25,Y25) X
¥ start point "
5__ | PontRlevelz=5 | _ __ _ _
T ———=
|
-50 _ | I
-53 |
Fig. 4-6-3-2
G90 GO0 X50 Y50 Z50; (GO0 rapid positioning)

G99 G26 X25 Y25 Z-50 R5 150 J30 D1 F800; (Canned cycle starts, and goes down to the bottom
to perform the outer circle fine milling)

G80 X50 Y50 Z50; (To cancel canned cycle and return from R level)

M30;

Limitation: when G26/G32 is used, G codes in 01 group (GO0 to G03, G60 modal code (NO:48#0 is
set to 1), otherwise G26/G32 is replaced by other codes in group 1.

Tool radius compensation: in the fixed cycle command, the tool radius compensation is ignored,
the system calls the tool radius compensation specified by the program during the
tool infeed.

4.6.4 Rectangular Groove Rough Milling G33/G34

Command format:
G33
G98/G99 X Y_ Z_ R_ I_ J_ L_ W_ Q_ V_ U_ D_ F_ K_
G34
Function: These codes are used for linear cutting cycle by the specified parameter data from the
rectangle center till the programmed rectangular groove is machined.
Explanation:
G33: CCW rectangular groove rough milling
G34: CW rectangular groove rough milling
X, Y: The start point within X, Y plane
Z: Machining depth, which is absolute position in G90 and position relative to R reference plane
in G91
R: R reference plane, which is absolute position in G90 and position relative to the start point of
this block in G91
I: Rectangular groove width in X axis, which should be greater than { (The setting value of data
parameter P269 * tool radius)+ tool radius} * 2, and the helical feed radius should be
smaller than {(1/2) - tool radius}.
J: Rectangular groove width in Y axis, which should be greater than { (The setting value of
data parameter P269 * tool radius)+ tool radius} * 2, and helical feed radius should be
smaller than {(J/2) - tool radius} .
L: Cutting width increment within a specified plane, which should be less than the tool diameter
but greater than 0. Its absolute value is used if it is a negative one.
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W:

D:

K:

First cut depth in Z axis, which is a downward distance from R level and is greater than O (if
the first cut exceeds the groove bottom, it will cut at the bottom position). Its absolute value
is used if it is a negative one.

: Cut depth of each cutting feed

Distance to the end surface to be machined in rapid feed, which is greater than 0. Its
absolute value is used if it is negative.

: Corner arc radius. No corner arc transition if it is omitted. The range of U is |U|, which is

greater than or equal to D/2, and smaller than 1/2 or J/2 whichever is smaller.

Tool diameter number, ranging from 1 ~ 256, DO is 0 by default. The current tool diameter
value is given by the specified number.
Number of repeats.

Cycle process

Rapid positioning to the start point of helical feed within XY plane;

Rapid down to R level,

The diameter helical feed W width is obtained by radius compensation value multiplying
the parameter NO. 269 value;

Feed to the rectangle center;

To mill a rectangular surface helically by an increment L from center outward each time;
Rapid return to R level along Z axis;

Rapid positioning to star point of the helical feed in XY plane;

Rapid down to a position at which the distance to the end surface is V along Z axis;

Z axis cuts downward for a (Q+V) depth;

(10) Repeat the actions of (4) ~ (8) till the rectangular surface with the total depth machined;

(11

) Return to the initial level or R level according to code G98 or G99.

Command path:

G33 CCW rectangular groove rough milling Note: ) is the coefficient of ©34 CW rectangular groove rough milling
) L

L, helical feed radius e
U /R Tool center path U /R > ~ ) Tool center
U-R) 12 (L{R) 2 1 path
Y
> -
Feed poin Feed poin f vy ™
Rectangle groove Rectangle
border < Too groove border
N N )
| |
Fig. 4-6-4-1

Note: The NO:12#1 should be set to 1 when this code is used.

Example: Rough milling an inner rectangular groove by the canned cycle code G33, as shown in the
following figure:
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AZ
;FL/
Initial level Z=50
50— — — — - —————— —
5_ _| PointRlevelZz=5 |
o =
- — X
== AN
Fig. 4-6-4-2
G90 GO0 X50 Y50 Z50; (GO0 rapid positioning)

G99 G33 X25 Y25 Z-50 R5 170 J50 L10 W20 Q10 V10 U5 D1 F800;
(To perform inner rectangular grove rough milling cycle)

G80 X50 Y50 Z50; (To cancel canned cycle and return from R level)
M30;

[

Limitation: when G23/G34 is used, G codes in 01 group (GO0 to G03, G60 modal code (NO:48#0 is
set to 1), otherwise G33/G34 is replaced by other codes in group 1.
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Tool radius compensation: in the fixed cycle command, the tool radius compensation is ignored,
the system calls the tool radius compensation specified by the program
during the tool infeed.

4.6.5 Inner Rectangular Groove Fine Milling Cycle G35/G36

Command format:
G35
G98/G99 X_Y_ Z_ R_ L J_L_ U D F_ K

G36

Function: They are used for fine milling within a rectangle by the specified width and direction, and
the tool returns after finishing the fine milling.

Explanation:

G35: CCW inner rectangular groove finish milling cycle.

G36: CW inner rectangular groove finish milling cycle.

X, Y: The start point within X, Y plane;

Z: Machining depth, which is absolute position in G90 and position relative to R reference
plane in G91;

R: R reference plane, which is absolute position in G90 and position relative to the start point
of this block in G91;

I: Rectangular width in X axis, ranging from tool diameter~99999.9999mm. Its absolute value
is used if it is negative;

J: Rectangular width in Y axis, ranging from tool diameter~99999.9999mm. Its absolute value
is used if it is negative;

L: Distance from milling start point to rectangular side in X axis, ranging from tool
radius~99999.9999mm. Its absolute value is used if it is negative;

U: Corner arc radius. No corner transition if it is omitted. Alarm is issued if 0<<U< tool radius;

D: Tool diameter number, ranging from 1 ~ 256, DO is 0 by default. The current tool diameter

value is given by the specified number;
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K: Number of repeats.

Cycle process:
(1) Rapid positioning to the start point within XY plane;
(2) Rapid down to R level;
(3) Feed to the hole bottom;
(4) Perform circular interpolation by the path of transition arc 1 from the start point;
(5) Perform linear and circular interpolation by the path 2-3-4-5-6;
(6) perform circular interpolation by the path of transition arc 7 and return to the start point;
(1) Return to the initial level or R level according to G98 or G99.

Command path:

G35: CCW rectangular groove finish milling cycle G36: CW rectangular groove finish milling cycle
L L

% ) Tool center path ﬁﬁ N\ Tool center path
] o
Q
S 5 4 _
% " Start point
= 6 Rectangular 2 Rectangular
@ groove border P groove border

J ) )
! |

Fig.4-6-5-1

Note: The NO:12#1 should be set to 1 when this code is used.
Example: Fine milling a circular groove that has been rough milled in the figure below by canned
cycle G35 code:

Y
A
R . L=30
- @ Tool 3¢ \
50 Initial level Z=50
4 res X;
s_ | PomRieeizs | sotmmd ] |7
0 - (X10,Y0) 6
X - % Y,
S0 | ] N
53 = > 1=80
Fig. 4-6-5-2
G90 GO0 X50 Y50 Z50; (GOO rapid positioning)

G99 G35 X10 YO Z-50 R5 180 J50 L30 U10 D1 F800; (Performing inner rectangular groove
milling at hole bottom in the canned
cycle)

G80 X50 Y50 Z50; (Cancelling the canned cycle, and returning from point R level)

M30;

Limitation: when G35/G36 is used, G codes in 01 group (GO0 to G03, G60 modal code (NO:48#0 is
set to 1), otherwise G35/G36 is replaced by other codes in group 1.

94



Chapter 4 Preparatory Function : G Code

Tool radius compensation: in the fixed cycle command, the tool radius compensation is ignored,
the system calls the tool radius compensation specified by the program
during the tool infeed.

4.6.6 Rectangle Outside Fine Milling Cycle G37/G38

Command format:
G37
G98/G99 X_ Y_ Z_ R_ I_ J_ L_ U_ D_ F_ K_
G38
Function: The tool performs fine milling outside the rectangle by the specified width and direction,

and then returns after finishing the fine milling.

Explanation:
G37: CCW fine milling cycle outside a rectangle.

[

G38: CW fine milling cycle outside a rectangle.

X,Y: The start point within X, Y plane;
Z: Machining depth, which is absolute position in G90 and position relative to R reference
plane in G91;
R: R reference plane, which is absolute position in G90 and position relative to the start point
of this block in G91;
I: Rectangular width in X axis, ranging from 0 mm ~99999.9999mm. Its absolute value is used
if it is negative;
J: Rectangular width in Y axis, ranging from 0 mm ~99999.9999mm. Its absolute value is used
if it is negative;
L: Distance from the milling start point to rectangular side in X axis, ranging from 0 mm
~99999.9999mm. Its absolute value is used if it is negative;
U: Corner arc radius. There is no corner transition arc if it is omitted;
D: Tool diameter number, ranging from 1 ~ 256, DO is 0 by default. The current tool diameter
value is given by the specified number;
K: Number of repeats.
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Cycle process:

(1) Rapid positioning to the start point within XY plane;

(2) Rapid down to R level,;

(3) Feed to the hole bottom;

(4) Perform circular interpolation by the path of transition arc 1 from the start point;

(5) Perform linear and circular interpolation by the path 2-3-4-5-6

(6); Perform circular interpolation by the path of transition arc 7 and return to the start point;
(7) Return to the initial level or R level according to G98 or G99.

Command path:
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G37 CCW fine milling cycle outside a rectangle  G38 CW fine milling cycle outside a rectangle

Tool center path L

5
/ F\ 6 Tool center path
-

o0 Rectangular 3
EI Z 5 groove border Tool Rectangular

| groove border

/—3_\

Fig. 4-6-6-1

Explanation:

For the rectangle outside fine milling, if the interpolation directions of the transition arc and fine
milling arc are inconsistent, the interpolation direction in the code is the one of the fine milling arc.
Example: Performing fine milling outside a rectangle by the canned cycle code G37.

—

U
g
= G90 GO0 X50 Y50 Z50; (GO0 rapid positioning)
% G99 G37 X25 Y25 Z-50 R5 180 J50 L30 U10 D1 F800; (Performing fine milling outside a
‘g' rectangle at the hole bottom in the
canned cycle)
G80 X50 Y50 Z50; (Cancelling the canned cycle, returning from the Point R level)
M30;

Limitation: when G37/G38 is used, G codes in 01 group (GO0 to GO3, G60 modal code (NO:48#0 is
set to 1), otherwise G37/G38 is replaced by other codes in group 1.

Tool radius compensation: in the fixed cycle command, the tool radius compensation is ignored,
the system calls the tool radius compensation specified by the program

during the tool infeed.

4.7 Tool Compensation G Code
4.7.1 Tool Length Compensation G43, G44, G49

Function:

G43 specifies the positive compensation for tool length.

G44 specifies the negative compensation for tool length.

G49 is used to cancel tool length compensation.
Format:

There are 2 modes A/B for tool length offset which are set by bit parameter No: 39#0 in this
system.

Mode A:

G43
G44 FZH

Mode B:
G17 G43 Z_H;
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G17 G44 Z_H;
G18 G43 Y_H;
G18 G44 Y _H;
G19 G43 X_H;
G19 G44 X_H;

Tool length offset mode cancel: G49 or HO.
Explanation:

The above codes are used to shift an offset value for the end point of the specified axis. The
difference between assumed tool length (usually the 1st tool) and actual tool length used is saved into
the offset memory, tools of different length thus can be used to machine the workpiece only by
changing the tool length offset values instead of the program.

G43 and G44 specify the different offset directions, and H code specifies the offset number.

1. Offset direction

G43: Positive offset (frequently-used)
G44: Negative offset

Either for absolute code or incremental code, when G43 is specified, the offset value (stored in
offset memory) specified with the H code is added to the coordinates of the moving end point
specified by an code in the program. When G44 is specified, the offset value specified by H code is
subtracted from the coordinates of the end position, and the resulting value obtained is taken as the
final coordinates of the end position.

G43, G44 are modal G codes, which are effective till another G code belonging to the same
group is used.
2. Specification of offset value

The length offset number is specified by H code. The offset value assigned to the offset number
is added to or subtracted from the moving code value of Z axis, which obtains the new code value of
Z axis. HO0~H255 can be specified as the offset number as required.

The range of the offset value is as follows:

Table 4-7-1-1
Range
Offset value H (input in mm) -999.999 mMm~+999.999mm
Offset value H (input in inch) -39.3700 inch~+39.3700 inch

The offset value assigned to offset number 00 (HOO0) is 0, which cannot be set in the system.

Note: When the offset value is changed due to the change of the offset number, the new offset
value replaces the old one directly rather than being added to the old compensation value.
For example:
o [ Offset value 20
HO2.. .o Offset value 30
G90 G43 Z100 HO1 5 ......... Z moves to 120
G90 G43 Z100 HO2 ; ......... Z moves to 130

3. Sequence of the offset number

Once the length offset mode is set up, the current offset number takes effect at once; if the
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offset number is changed, the old offset value will be immediately replaced by the new one. For

example:
Oxxxxx,

HO1;

G43 Z10; (1) Offset number HO1 takes effect

G44 720 HO2; (2) Offset number HO2 takes effect

HO03; (3) Offset number HO3 takes effect

G49; (4) Offset is cancelled at the end of the block
M30;

4. Tool length compensation cancel

Specify G49 or HOO to cancel tool length compensation. The tool length compensation is
cancelled immediately after they are specified.

[

Note: 1. After B mode of tool length offset is executed along two or more axes, all the axis offsets are
cancelled by specifying G49, however, only the axis offset perpendicular to a specified plane
is cancelled by specifying HOO.

2. It is suggested that a moving code of Z axis be added for the set-up and cancel of the tool
length offset, otherwise, the length offset will be set up or cancelled at the current point.
Therefore, please ensure a safe height in the Z axis when using G49 to prevent tool collision
and workpiece damage.

U
=
o
«Q
=
Q
3
3,
>
«Q

5. Example for tool length compensation

(A) Tool length compensation (boring hole #1, #2, #3)
(B) HO1= offset value — 4

Y

Unit: MM

- 130 | 50
I
i%\,ﬁ’% Actual position
Offset value (E=4MM)\ / __— Programmed position
3 e
B
I 1 B B T
SEEL T AU
™ 1@ i l@i N |/
Unit: MM ‘ B fi
r
Fig. 4-7-1-1
N1 G91 GO0 X120 Y80 ; ........ e
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N2 G43 Z-32 HO1 ; ..o D
N3 GO01Z-21 F200 ;5 ..ccovviei 3)
N4 G04 P2000 : .....cocoevvvrennnne . @
N5 GO0 Z21 5 oo e ®)
NG X30 Y-50 ;5 oocveeiiiies e (6)
N7 GO1 Z-41 F200 ;5 ...coocvet i )
N8 GO0 Z41 5 oo e, (8)
NO X50 Y30 ; oo ©))
N10 GO1 Z-25 F100 ; ...cccoeeent e (10)
N11 G04 P2000 ; ...coooooiiiiiiies e an
N12 GO0 Z57 HOO ; ...ocooveeiien e e 12
N13 X-200 Y-60 ;5 ..ocooveeiin et e (8)
N14 M30 ;

[

4.7.2 Tool radius compensation G40/G41/G42

Command format:

G41D_X_Y_;
{ G42D_X_Y_;
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G40 X_Y_;

Function:

G41 specifies the left compensation of the tool moving.
G42 specifies the right compensation of the tool moving.
G40 cancels the tool radius compensation.

Explanation:
1. Tool radius compensation

As the following figure, when using a tool with radius R to cut workpiece A, the tool center path
is shown as B, and the distance from path B to path A is R. That the tool is moved by tool radius
apart from the workpiece A is called compensation.

N B (offset tool center path)

A (programmed path)

I Vector

Compensation and vector

Fig. 4-7-2-1

Programmers write machining programs using the tool radius compensation mode. During
the machining, the tool diameter is measured and input into the CNC memory, then the tool path
turns into offset path B.

2. Offset value (D value)
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The radius offset number is specified by D code. The offset value corresponding to the offset
number is added to or subtracted from the moving code value in the program, thus obtains the
new moving code value. The offset number can be specified by D00~D255 as required.
Whether the radius offset value is set by parameter value or radius value is selected by bit

parameter NO: 40#7.

The offset value assigned to the offset number can be saved into the offset memory in
advance using LCD/MDI panel.

The range of the offset value is as follows:

Table 4-7-2-1
Range
Offset value D (input in mm) -999.999m m ~+999.999m m
Offset value D (input in inch) -39.3700 inch~+39.3700 inch

[

Note: The default offset value of D00 is 0 that cannot be set or modified by the user.
The change of the offset plane can only be performed after the offset mode is cancelled. If the offset

plane is changed without cancelling the offset mode, an alarm will be issued.

3. Plane selection and vector

Compensation calculation is carried out in the plane selected by G17, G18 or G19. This plane
is called the offset plane. For example, if XY plane is selected, the compensation and vector
calculation are carried out by (X, Y) in the program. The coordinates of the axes not in the offset
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plane are not affected by compensation.
In simultaneous 3-axis control, only the tool path projected on the offset plane is compensated.
The change of the offset plane can only be performed after the compensation is cancelled.

Table 4-7-2-2
G code Offset plane
G17 X-Y plane
G18 Z-X plane
G19 Y-Z plane

4. G40, G41, G42
The cancellation and execution of the tool radius compensation vector are specified by G40,
G41, G42. They are used in combination with G00, G01, G02, G03 to define a mode to

determine the value and the direction of the offset vector.

Table 4-7-2-3
G code Function
G40 Tool radius compensation cancel
G41 Tool radius compensation left
G42 Tool radius compensation right

5. G53, G28 or G30 code in tool radius compensation mode
If G53, G28, or G30 code is specified in tool radius compensation, the offset vector of tool
radius offset axis is cancelled after the specified position is reached. (cancelled at the specified

100



Chapter 4 Preparatory Function : G Code

position in G53, cancelled at the reference point in G28,G30), and the other axes except tool
radius offset axes are not cancelled. When G53 is in the same block with G41/G42, all the axes
cancel their radius compensation when the specified position is reached; when G28 or G30 is in
the same block with G41/G42, all the axes cancel their radius compensation after the reference
point is reached. The cancelled tool radius compensation vector will be restored in the next
buffered block containing a compensation plane.

Note: In offset mode, whether the compensation is temporarily cancelled when G28 or G30 moves to the
intermittent point is decided by bit parameter No: 40#2.

Tool radius compensation cancel (G40)

In GO0, GO1 mode, using the following code G40 X__ Y__;

Perform the linear motion from the old vector of the start point to the end point:. In GO0 mode,
rapid traverse is performed to the end point along each axis. By using this code, the system switches
from tool compensation mode to tool compensation cancel mode. If G40 is specified without X__ Y |
no operation is performed by the tool.

—

-
When it is G40, and X__ Y__does not exist, the tool does not move. g
Tool radius compensation left (G41) %
3
1) GO00, GO1 =
G41X_Y__D__ ; Itforms a new vector perpendicular to the direction of (X, Y) at the block @

end point. The tool is moved from the tip of the old vector to the tip of the new vector at the start

point.

Tool center path

S Programmed path
Start point
Fig. 4-7-2-2
When the old vector is zero, the tool is switched to tool radius compensation mode from tool
offset cancel mode using this code. Here, the offset value is specified by D code.

2) GO02, G03

G02/G03X_Y__R__ ;

According to the program above, the new vector that is located on the line between the
circle center and the end point can be created. Viewed from the arc advancing direction, it points
to the left (or right). The tool center moves along an arc from the old vector tip to the new vector
tip on the precondition that the old vector has been created correctly.

The offset vector points towards or is apart from the arc center from the start point or the
end point.

101



§5,J'°' L IDES € £ GSK990MC Drilling and Milling CNC System Programming and Operation User Manual

New vector,

(X,Y)

New vector

(X.Y)

Tool center path

Tool center path
Programmed path \

Start point Old vector
Old vector Start point Programmed path
Fig. 4-7-2-3

Tool radius compensation right (G42)
In contrast with G41, G42 specifies the tool to deviate at the right side of the workpiece along the

tool advancing direction, i.e. the vector direction obtained in G42 is reverse to the vector direction

—

obtained in G41. Except for the direction, the deviation of G42 is identical with that of G41.

-80 1) G00, GO1
Q
g G42X__Y__D__ ;
=} GA2X__Y__
S
«Q
X,Y) ¢
Programmed path New vecto
Start point
Q
Tool center path
Fig. 4-7-2-4
2) GO02, Go3
XY) (X,Y) New vector
Programmed path New vector
Programmed path
Start poin
Start point Tool center path Tool center path
Old vector
Fig. 4-7-2-5

6. Precautions on offset

(A) Offset number specification

G41, G42 and G40 are modal codes. The offset number can be specified by D code anywhere
before the offset cancel mode is switched to the tool radius compensation mode.

(B) Switching from the offset cancel mode to tool radius compensation mode

The moving code must be positioning (G00) or linear interpolation (G01) when the mode is
switched from the offset cancel mode to tool radius compensation mode. The circular interpolation

(G02, G03) is not permitted.
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(C) Switching between tool radius compensation left and tool radius compensation right

In general, the offset direction is changed from the left to the right or vice versus via offset cancel
mode, but the direction in positioning (G00) or linear interpolation (G01) can be changed directly
regardless of the offset cancel mode, and the tool path is as follows:

Tool center path (X)Y) amm
(usually not a straight line) o Programmed path New
\ /(lﬂectof Start point \ /j? =
RA
ol >0 3d M (X.Y)
cecto Programmed path ector Tool center path
Start point
Fig. 4-7-2-6
G1G41D_X_Y_; G42D__X__Y_;
G1G42D_X__ Y G41D__X_ Y —

(D) Change of offset value

In general, the tool offset value is changed in the offset cancel mode when the tool is changed,
but for positioning (G00) and linear interpolation, the value can also be changed in the offset mode. It
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is shown below:

Tool center path

onves

(XY)

Tool center path

New ved

°(XY)

Programmed path

% Programmed path Start point
Start point

Fig. 4-7-2-7(Change of offset value)
(E) Positive and negative offset value and the tool center path
If the offset value is negative, the workpiece is machined in the same way as G41 and G42 are
replaced with each other in the program. Therefore, the outer cutting for workpiece turns into inner

cutting, and the inner cutting turns into outer cutting.
As the usual programming shown in the following figure, the offset value is assumed as positive:

When a tool path is programmed as (A), if the offset value is negative, the tool center moves as
in (B); when a tool path is programmed as (B), if the offset value is negative, the tool center moves as

in (A).
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Tool center path

Programmed path
(A) 9 P (B)

Fig. 4-7-2-8

It is common to see a figure with acute angles (figure with sharp-angle arc interpolation).
However, if the offset value is negative, the inner side of the workpiece cannot be machined. When
cutting the inner sharp angle at a point, insert an arc with a proper radius there, and then perform
cutting after the smooth transition.

The compensation for left or right means the compensation direction is at the left side or right
side of the tool moving direction relative to the workpiece (workpiece assumed as unmovable). By
G41or G42, the system enters compensation mode, and by G40 the compensation mode is
cancelled.

The example for compensation program is as follows:

The block (1), in which the compensation cancel mode is changed for compensation mode by
G41 code, is called start. At the end of the block, the tool center is compensated by the tool radius
that is vertical to the path of the next block (from P1 to P2). The offset value is specified by D07, i.e.
the offset number is set to 7, and G41 specifies the tool path compensation left.

After the offset starts, when the workpiece figure is programmed as P1—-P2...... P9—P10—P11,
the tool path compensation is performed automatically.

Example for tool path compensation program

G92 X0 YO Z0;
(1) N1G90 G17 GO G41 D7 X250 Y550 ; (Offset value must be preset using offset number)
(2) N2 G1Y900 F150 ;
(3) N3 X450 ;
(4) N4 G3 X500 Y1150 R650 ;
(5) N5 G2 X900 R-250 ;
(6) N6 G3 X950 Y900 R650 ;
(7) N7 G1 X1150
(8) N8Y550 ;
(9) N9 X700 Y650 ;
(10) N10 X250 Y550 ;
(11) N11 GO G40 X0 YO ;
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- ~<

C1(700,1300)

P5(900,1150)

650R \

P4(500,1150)
C2(1150,1550)

P6(950,900) \ p4———F———5 ’

P2(250,900)  p3(450,900) P7
(1150,900)

P9(700,650)

(1150,550)
P

(250,550)

/4
4
A0
7,
% X axis
@ Start point (programmed origin)

Fig.4-7-2-9
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4.7.3 Explanation for Tool Radius Compensation
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Conception: Inner side and outer side: when an angle of intersection created by tool paths specified
with move codes for two blocks is over 180°, it is called inner side, when the angle is
between 0° and 180°, it is called outer side.

Inner side Outer side

workpiece

Programmed path

Workpigce b

Pro grammea path

a =180° 180° =a =0

Fig. 4-7-3-1

Symbol meanings:
The following symbols are used in subsequent figures:

——S indicates a position at which a single block is executed once.

——SS indicates a position at which a single block is executed twice.

——SSS indicates a position at which a single block is executed three times

——L indicates that the tool moves along a straight line.

——C indicates that the tool moves along an arc.

——r indicates the tool radius compensation value.

——An intersection is a position at which the programmed paths of two blocks
intersect with each other after they are shifted by r.

——O0 indicates the center of the tool.

1. Tool movement in start-up When the offset cancel mode is changed to offset mode, the tool
moves as illustrated below (start-up):
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(a) Tool movement around an inner side of a corner (a2180°)

Linear-Linear

Start position

»
>

Programmed path

L Tool center path

Linear-Circular

G42

T
ath

—

~~_ Programme
- ~ N
= S C
- L \

v
Start position ~ Tool center path

(b) Tool movement around an outer side of a corner at an obtuse angle (180°>a290°)
There are 2 tool path types at offset start or cancel: A and B, which are set by bit parameter No:
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40#0.
Linear -Linear Linear-Circular
Start position Start position
Programmed path
A >
T
L
————————— >
Tool center path
Tool center path
Start position  Linear-Linear Start position  Linear-Circular
B Programmed path

Tool center path

Intersection

Note: Intersection is the position where offset paths of
two successive blocks intersect.

Programmed
path

Intersection

Tool center path

(C) Tool movement around an outer side of a corner at an acute angle (a<<90°)
There are 2 tool path types at offset start or cancel: A and B, which are set by bit parameter

NO:40#0.
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Linear-Linear Linear-Circul

Start position

Start position

G42 G42

/ 7
A // L Programmed path p d vath
rl, . r rogrammed pat
—————————— >
S Tool center path S
Tool center path
Linear-Linear Linear-Circular

N
>

Tool center path

Tool center path 34

(d) Movement around the outer side of a corner at an acute angle less than 1° (a<<1°) .
Linear- linear

S L

_ T T T T T T T T T — ->
=< Tool path center
. ~
: ~
| S~ L
- T ~
i_l G4l > Programmed path

~ >

~
~
~
Less than1°®
Fig. 4-7-3-2

2. Tool movement in offset mode
An alarm occurs and the tool is stopped if the offset plane is changed when the offset mode

being performed. The tool movement in the offset mode is shown below.

is

(a) Movement around an inner side of a corner (a2180°)
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Linear— Linear Linear— Circular a
a
Programmed path
S Lttt -~ \©
7/ . L Tool center path Antersection
/ Intersection L ) 5 g
/ /" Tool center path rogra;r]me
L/ / pa
7/
Circular Linear Circular— Circular a
a f\‘
> -~ -
— -~
— Programmed path -
_____ 5 L SeectdC Programmed
/7 S L ( path
[ C Intersection Tool center path Tool center path

Fig. 4-7-3-3

3. Special cases

(T) Without an intersection

Alarm occurs and tool is stopped

When offset value is big Z —— — — — —
When offset value is small === ————— 1 e
Programmed path > *\ 1
Ny /

In the left figure, if the tool radius
is small, the offset value of the arc
has an intersection; if the radius
gets larger, the intersection may not
exist, and an alarm “Interference
exist in tool offset C” will be
issued in the system.

Stop

Tool centerpath — >

Programmed I)ath

(INArc center coincides with the start point or end point

In the left figure, an alarm “Radius

tolerance exceeded” will be issued.
(G41)

N5 GO1 X100;

N6 G02 X100 10 Jo;

N7 GO3 Y-100 J-100;

Fig. 4-7-3-4
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4. Tool movement in offset cancel mode
In the offset mode, when a block that satisfies any of the following conditions is performed, the
system enters into offset cancel mode. The operation of this block is called the offset cancel.

a) G40

b ) When the tool radius compensation number is 0.

Arc code (G03 or G02) cannot be used for cancellation in offset cancel mode. An alarm is issued
and tool is stopped if an arc is specified.
(a) Tool movement around an inner side of a corner (a2180°)
Circular—Linear

Linear—Linear

Programmed path

[

Tool center path

Programmed path Tool center path

-
=
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Q
-3
o
3
3.
5
Q@

(b ) Tool movement around the inner side of a corner (90°<a<180°)
There are 2 tool path types at offset start or cancel: type A and type B, which are set by bit
parameter NO: 40#0.

Linear—Linear Circular—linear

A Programmed path
L
Tool center path S
Linear—» Linear ) )
Circular—Linear
Programmed path
B
— L » — — tc Intersection
Tool center path Proggzmmed Tool center path

(c) Tool movement around an outer side of an corner at an acute angle (a< 90°)
There are 2 types of tool paths at offset start or cancel: type A and type B, which are set by bit
parameter NO: 40#0.
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Linear—Linear Circular—Linear

A Programmed path ©

Programmed path

Tool center
path

Tool center path
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Linear—Linear Circular— Linear

Tool center path L S Programmed path ~ Tool center path

(d) Tool movement around an outer side of an corner at an acute angle less than 1°. (a<<1°)
Linear-linear

mmmemT T Tool center path

S~o
-~

~a. Programmed path

Fig. 4-7-3-5

5. Changing offset direction in offset mode
The offset direction is determined by tool radius compensation G code (G41 and G42). The signs

of the offset value are as follows:

Table 4-7-3-1
Sign of offset value + )
G code
G41 Left offset Right offset
G42 Right offset Left offset

In a special case, the offset direction can be changed in offset mode. However, the direction
change is unavailable in the start-up block and the block following it. There is no such concepts as
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inner and outer side when the offset direction is changed. The following offset value is assumed to be

positive.

(1) Linear— Linear (i1) Linear— Circular

~~ Programmed path/ T G41
T l G42 I"

L Tool center path S

Programmed

’

path ,/(

Tool center path

(ii1) Circular—Linear Tool center path (iv) Circular— Circular

G42 Tool center path

r A%

&

Programmed 3

S G4 th =
Programmed path pa =

=

Fig. 4-7-3-6 @

(v) When the tool compensation is executed normally without an intersection
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, the vector normal to block B is created at the

start point.
(1) Linear-----Linear

L
/S - — =
Single block A J Single block B

Programmed (G42) . (G42) 7 (G41) =
» v » >
path W
Tool center
path L E/ L Compensation vector
Fig. 4-7-3-7
(2) Linear-----Circular
S
L
Vd
7
- (G41) (G42)

Tool center path Block A Block B

Programmed path

Compensation vector
Fig. 4-7-3-8
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(3) Circular-----Circular

//Sﬁngle blockA
(G42)

Programme
path

end point is
not on the arc

Center

Tool center pa/th
Center

Fig. 4-7-3-9
(vi) Normally there is almost no possibility of generating the situation that the length of the tool

center path is larger than the circumference of a circle. However, when G41 and G42 are
changed, the following situation may occur:

[

i Circular ----- circular (linear-----circular) An alarm occurs when the tool offset direction is
S changed, and an alarm “Tool offset cannot be cancelled by arc code” is issued when the tool
3 number is DO.

3 Linear----- linear The tool offset direction can be changed.

g' 3 Programmed path (G42)

Q@ Tool center path N5 GO1 G91 X500 Y-700;

N6 G41 G02 J-500;
N7 G42 GO01 X500 Y700;
Here, the tool center path

is not an arc of a circle, but an
arc from P1 to P2. Under some
conditions, an alarm may
occur because of the
interference check.

To move the tool around a
full circle, the circle must be
-———- specified in segments.

Fig. 4-7-3-10

6. Temporary offset cancel
In offset mode, bit parameter NO: 40#2 determines whether the offset is canceled at the

intermediate point temporarily when G28, G30 is specified.
Please refer to the description of offset cancel and compensation start for detail information

about this operation.

a) G28 automatic reference point return
If G28 is specified in offset mode, the offset is cancelled at the intermediate point and

automatically restored after reference point return.
G28

Programmed Tool center path
path

Fig. 4-7-3-11
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b) G29 automatic return from reference origin point
If G29 is specified in offset mode, the offset is cancelled at the intermediate position and

automatically restored at the next block.
If it is specified immediately after G28:

G28 Intermediate point (G0O)
— /S\\\\S\ > 'r

S

(G42 G00) B\ A
N\, 629 N
© Origin
Progg:?;lmed / Tool center path S 9
Fig. 4-7-3-12 —
If it is not specified immediately after G28:
G29 Intermediate point
—r

-
=
o

Q
-3
o
3
3.
5
Q@

Fig. 4-7-3-13

7. Tool radius compensation G code in offset mode

In offset mode, if the tool radius compensation G code (G41, G42) is specified, a vector can be
set to form a right angle to the moving direction in the previous block, which is irrelative to the
machining inner or outer side. If this G code is specified in circular codes, the arc will not be correctly

generated.
Refer to (5) when the offset direction is changed using tool radius compensation G ( G41, G42).

Programmed G42 mod‘\c/4

path L / A block specified

Linear---Linear

by G42

Tool center path L
L

Fig. 4-7-3-14

Circular---Linear
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T 1

r | A block specified
< | by G42
G42 mode —)I
L
Programmed path I Tool center path

Fig. 4-7-3-15

8 A block without tool movement

The following blocks have no tool movement. In these blocks, the tool will not move even if tool
radius compensation mode is effective.

—

(TYMOS 5 . M code output
T (2)S21 5 S code output
S (3) G04 X10000; ............... Dwell
R (4)(G17)Z2100 ;5 ..o, Move code not included in offset plane
3 (5) GO0 : ooeieiiiiiii G code only
g- (6) GO1 G91 XO0;  .evveennnene Move distance is zero.
@ a) Specified at offset start

If the tool movement is not made by the start-up block, it will be done by the next moving
code block by the system.

G40 GO91-++

N6 X100 Y100;
N7 G41 XO;

N8 Y-100;

N9 X100 Y-100;

Fig. 4-7-3-16

b) Specified in offset mode

If a single block with no tool movement is specified in offset mode, the vector and the tool
center path are the same as when the block is not specified. (Refer to item (3) Offset mode).This
block is executed at the single block stop position.

N7 N8
” N6 G91 X100 Y200;
- N7 G04 X100;
N6 / N8 X100;
/ Block N7 is executed here
/
Programmed path Tool center path

Fig. 4-7-3-17
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However, when the block moving amount is 0, the tool movement is the same as that of two
or more blocks without moving codes even if only one bloclk is specified.

N7 N8
S g N6 G91 X100 Y200;
o/ T N
/ Block N7 is executed here
/
Programmed path Tool center path
Fig. 4-7-3-18

Note: The blocks above are executed in G1, G41 mode. The path in GO does not conform to the figure.

[

c) Specified together with offset cancel

A vector with a length of offset value and with its direction perpendicular to the movement Y
direction of the previous block is formed when the block specified together with offset cancel contains c_8‘
no tool movement. This vector will be cancelled in next moving code. %

3.
-}
N6 G91 X100 Y100; @
N7 G40;
N8 X100 YO;

Programmed path /T00| center path

Fig. 4-7-3-19

9. Corner movement
If two or more vectors are formed at the end of the block, the tool traverses linearly from one

vector to another. The movement is called corner movement.
If AVX<AV limit and AVY<AV limit, the latter vector is ignored.
If these vectors do not coincide, then a movement around the corner is created. This movement

belongs to the former block.

/ This move belongs to block N6, thus,

the feedrate is equal to that in block N6.
If block N6 is GO0 mode, the tool moves
at rapid feedrate; if block N6 is GO1,
G02, GO3 mode, the tool moves at
cutting feedrate.

Fig. 4-7-3-20
However, if the path of the next block overpasses the semicircle, the function above is not
performed. The reason is that:
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N4 G41 G91 X150 Y200;
N5 X150 Y200;

N6 G02 J-600;

N7 GO01 X150 Y-200;

N8 G40 X150 Y-200;

Programmed
path

Fig. 4-7-3-21

If the vector is not ignored, the tool path is as follows:
PO -P1 —-P2 —-P3 (arc) —P4 —»P5—P6 —P7
If the distance between P2 and P3 is ignored, P3 is ignored. The tool path is as follows:
PO —-P1 —-P2 —-P4 —P6 —P7. The arc cutting of the block N6 is ignored.

[

10. Interference check
The tool overcutting is called “interference”. The Interference check function checks the tool
overcutting in advance. If the interference is detected by grammar check function after the program is
loaded, an alarm is issued. Whether the interference check is performed during radius compensation
is set by bit parameter NO: 41#6.
Basic conditions for interference
(1) The moving distance of the block which establishes tool radius compensation is less than

the tool radius.
(2) The direction of the tool path is different from that of the program path. (The included angle

between the two paths is from 90°to 270°).
(3) Besides the above conditions, in arc machining, the included angle between the start point

and the end point of the tool center path is very different from that between the start point and end
point of the program path(above 180°).

U
=
o
«Q
=
Q
3
3,
>
«Q

Programmed
path

\
\Tool center path ,/
\ /

The directions of the
two paths are quite
different (180°) .

Fig. 4-7-3-22
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A\ 4

Tool center path — — — »— —|— —

N

The directions of the two paths are
quite different(180°).

A 4

Programmed path

Fig. 4-7-3-23

11. Manual operation
Refer to Manual Operation section in Operation part for the manual operation during the tool
radius offset.

[

12. Precautions for offset

a) Specifying offset value

-
=
o

Q
-3
o
3
3.
5

Q@

The offset value number is specified by D code. Once specified, D code keeps effective till
another D code is specified or the offset is cancelled. D code is not only used for specifying
the offset value for the tool radius compensation, but also for specifying offset value for tool

offset..

b ) Changing offset value

In general, during tool change, the offset value must be changed in offset cancel mode. If it
is changed in offset mode, the new offset value is calculated at the end of the block.

—
-)“‘__

Offset value - 7\ Offset value
calculated at / d N calculated at
block N6 f N7 M, block N7
AN
/ N6 N8 AN
/ AY
/ Programmed path
Fig. 4-7-3-24

c) Positive/negative offset value and tool center path

If the offset value is negative( — ), G41 and G42 are replaced with each other in the
program. If the tool center is passing around the outer side of the workpiece, it will pass around
the inner side instead, and vice versa.

As shown in the example below: In general, the offset value is programmed to be positive(+ ).
When a tool path is programmed as in figure (a) , if the offset value is made for negative (—) ,
the tool center moves as in (b) , and vice versa. Therefore, the same program permits cutting for
male or female shape, and the gap between them can be adjusted by the selection of the offset
value.
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Tool center path

Programmed path

(a) (b)
Fig. 4-7-3-25

d) Overcutting by tool radius compensation

[

(1) Machining an inner side of the corner at a radius smaller than the tool radius

When the radius of a corner is smaller than the tool radius, because the inner offsetting of
the tool will result in overcutting, an alarm for interference occurs and the CNC stops before

the execution of the program.

-
e
o

Q
-
o
=]
3.
>

Q@

An alarm occurs and
4« the operation stops
| before the execution.

Tool center path- — — — — - — — —

Y

Programmed path

Y
Y No interference check
| for overcutting path is
performed in theory

=1 — > —
N

Y

An overcutting occurs if the CNC does not stop

Fig.4-7-3-26

(2) When machining a groove smaller than the tool radius

When a groove smaller than the tool radius is machined, since the tool radius offset forces
the path of the tool center to move in the reverse direction of the programmed path, the

overcutting will occur.
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Tool center path- — — — 5> — — —\ An alarm occurs and
the operation sto;/)s

Y

Programmed path

An overcutting occurs if the CNC does not stop.

Fig. 4-7-3-27

[

(3) Machining a step smaller than the tool radius

When the machining of the step is instructed by circular machining in the case of a program
containing a step smaller than the tool radius, the tool center path with the common offset
becomes reverse to the programmed direction. In this case, the first vector is ignored, and the
tool moves linearly to the second vector position. This single block operation is stopped at this
point. If the machining is not in the single block mode, the auto run continues. If the step is linear,
no alarm will be issued and the tool cuts correctly. However, the uncut part will exist.

-
=
o

Q
-3
o
3
3.
5

Q@

Linear movement The end point of a single block

_— _’_
Tool center path— — — »p— — [— —
\
Programmed path > Arc center
. . el
An overcutting occurs if the The first vector is ignored
first vector is not ignored
Fig. 4-7-3-28

Starting tool radius compensation and cutting along Z axis

It is usually used such a method that the tool is moved along the Z axis after the tool radius
compensation is effected at some distance from the workpiece at the start of the machining.
In the case above, if it is desired to divide the motion along the Z axis into rapid feed and
cutting feed, follow the procedure below:

If block N3 is divided as follows:
N1 G91 GO0 X500 Y500 HO1;
N3 Z-250;

N5 G01 Z-50 F1;

N6 Y100 F2;
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f

N1 G91 GO X500 Y500 HOT; | N6: Offset mode
N3 GO1 Z-300 F1:
N6 Y100 F2: |

N6 is entered into the buffer storage when N3

N3: Movement instruction

is being executed. By the relationship between In Z axis
them the correct offset is performed in the left /
figure. N1: Offset start

Fig. 4-7-3-29

4.7.4 Corner offset circular interpolation (G39)

Format: G39

Function: By specifying G39 in offset mode during tool radius compensation, corner offset circular
interpolation can be specified. The radius of the corner offset equals the offset value.

Whether the corner arc is valid or not is determined by bit parameter NO: 41#5.

[

Explanation:

1. When G39 is specified, corner circular interpolation of which the radius equals offset
value can be performed.

2. G41 or G42 preceding this code determines whether the arc is CW or CCW. G39 is a
non-modal G code.

3. When G39 is programmed, the arc is formed at the corner so that the vector at the end
point of the arc is perpendicular to the start point of the next block. It is shown as
follows:

U
=
o
«Q
=
Q
3
3,
>
«Q

Y

" ( Inoffset mode)
N1 X10;
N2 G39; X

N3 Y-10;

: Block N1
/ Block N2
Tool center path — el e —‘\\/
Programmed path > 5 Offset vector
(10, 0y |
: Block N3
|
&
|
( 10, 400 |

Fig. 4-7-4-1 G39
4.7.5 Tool Offset Value and Offset Number Input by Program (G10)

Format: G10 L10 P_R_ ; Geometric offset value of H code
G10L12P_R_ ; Geometric offset value of D code
G10L11 P_R_ ; Wear offset value of H code
G10 L13 P_R_ ; Wear offset value of D code
P: Tool offset number
R : Tool offset value in absolute mode (G90)
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Value to be added to the value of the specified offset number in incremental
mode (G91) (the sum is the tool offset value).

Explanation: The range of tool offset value:
Geometric offset: metric input -999.999mm~+999.999mm;
inch input -99.9998inch~+99.9998inch
Wear offset: metric input -400.000mm~+400.000mm;
inch input -40.0000inch~+40.0000inch

Note : The max. value of the wear offset is restrained by data parameter P267.

4.8 Feed G Code
4.8.1 Feed Mode G64/G61/G63

Format: Exact stop mode G61
Taping mode G63
Cutting mode G64

Function:

Exact stop mode G61: Once specified, this function keeps effective till G62, G63 or G64 is
specified. The tool is decelerated for an in-position check at the end
point of a block, then next block is executed.

Tapping mode G63: Once specified, this function keeps effective till G61, G62 or G64 is
specified. The tool is not decelerated at the end point of a block, but the
next block is executed. When G63 is specified, both feedrate override and
feed hold are invalid.

Cutting mode G64: Once specified, this function keeps effective till G61, G62 or G63 is

specified. The tool is not decelerated at the end point of a block, and
the next block is executed.

[
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=
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Q
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o
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Explanation:
1. No parameter format.
2. G64 is the system default feed mode, no deceleration is performed at the end point of a block,
and next block is executed directly.
3. The purpose of in-position check in exact stop mode is to check whether the servo motor has
reached within a specified position range.
4. In exact stop mode, the tool movement paths in cutting mode and tapping mode are different.

See Fig. 4-8-1-1
Y
A
(2) : t/Posmon check
Q; < Tool path in exact stop mode

N . . .

/Tool path in cutting mode or taping mode
0 > X

Fig. 4-8-1-1 Tool path from block 1 to block 2
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4.8.2 Automatic Override for Inner Corners (G62)

Format: G62

Function: Once specified, this function keeps effective till G63, G61 or G64 is specified. When the
tool moves along an inner corner during tool radius compensation, override is applied to
the cutting feedrate to suppress the amount of cutting per unit time. In this way, a smooth
machined surface is produced.

Explanation:
1. When the tool moves along an inner corner and inner arc area during tool radius

compensation, it is decelerated automatically to reduce the load on the tool and produce a
smooth machined surface.

2. Whether automatic corner override function is valid or not is set by bit parameter NO: 16#7;

[

Automatic corner deceleration function is controlled by bit parameter NO: 15#2(0: angle

control, 1: speed difference control).
3. When G62 is specified, and the tool path with tool radius compensation applied forms an

inner corner, the feedrate is automatically overridden at both ends of the corner. There are

U
=
o
«Q
=
Q
3
3,
>
«Q

four types of inner corners as shown in Fig. 4-6-2-1. In the figure: 2°<6<0p<178°; Op is set

by data parameter P144.

: Tool

: programmed path 5 | inear-——Circular
: Tool center path

1. Linear----Linear

;_\

3. Circular----Linear 4. Circular----Circular

ﬁﬂ—* -4
Fig. 4-8-2-1

4. When a corner is determined to be an inner corner, the feedrate is overridden before and

after the inner corner. The Ls and Le, where the feedrate is overridden, are distances from

points on the tool center path to the corner. As shown in Fig. 4-8-2-2, Ls+Le<2mm.
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Programmed path

7
The feedrate is overridden ™

Tool center path 7
from point a to point b.

Fig. 4-8-2-2 Straight line to straight line

5. When a programmed path consists of two arcs, the feedrate is overridden if the start and
end points are in the same quadrant or in adjacent quadrants, and P145 controls the

lowest feedrate of the automatic corner deceleration. (Fig. 4-8-2-3)

[

Programmed path

-
=
o

Q
-3
o
3
3.
5
Q@

Feedrate is overridden from point a to point b.

Fig. 4-8-2-3 Arcto arc
6. Regarding a program from straight line to arc or from arc to straight line, the feedrate is

overridden from point a to point b and from point ¢ to point d. (Fig. 4-8-2-4)

A
d a Programmed path

Y N
/ Le| Ls |L€ |Ls \
c/ b
\ TS0l Y @ l
/ Tool center path

\

N\
~ //

Fig.4-8-2-4 Straight line to straight line, arc to straight line

Restrictions:
1. Override for inner corners is disabled during acceleration/deceleration before interpolation.
2. Override for inner corners is disabled if the corner is preceded by a start-up block or followed by

a block including G41 or G42.
3. Override for inner corners is not performed if the offset is zero.
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49 Macro G Code

4.9.1 Custom Macro

The functions realized by a group of codes can be prestored into memory like a subprogram
using an representing code. If the code is written into the program, all these functions can be realized.
This group of codes is called custom macro body, and the representing code is called “custom macro
code”. Moreover, the custom macro body is also called “macro program” for short, and the custom

macro code is also called macro calling code.

Custom macro body

Main program

A group of codes for a

Custom macro code
certain function

Fig. 4-9-1-1
Variables can be used in custom macro body. Operation can be performed between them and
they can be assigned values by macro instructions.

4.9.2 Macro Variables

The common CNC instructions and the variables, operation as well as the transfer instructions

can be used in the custom macro body.
The custom macro body begins with a program number and ends with M99.

00066;
G65 HO1
G90 GO0 X#101

Program number
Operation instruction
; CNC instruction using variables

Transfer instruction

Custom macro body ends

Fig. 4-9-2-1

1. Variable usage

(structure of custom macro body)

With a variable, the parameter value in custom macro body can be specified. The variable value
can be assigned by the main program, or set by LCD/MDI, or be assigned by a computation during

the execution of custom macro body.
Multiple variables can be used in custom macro and they are differentiated by their variable

numbers.
(1) Variable representation
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The variable is expressed by a sign # followed by a variable number, the format of which is
as follows:

#ii=1, 2, 3, 4.... )

(example) #5, #109, #1005

(2) Variable reference
The variable can be used to replace the value of a parameter.
(Example) F#103 When #103 = 15, it is the same as F15.

G#130 When #103 =3, it is the same as G3.

Note 1: Variables cannot be referenced by parameter word O and N (program number and sequence number),

e.g., O#100 and N#120 are not permitted in programming.
Note 2: Variables exceeding the max. limit of the parameter cannot t be used. When #30 =120, M#30 exceeds

the max. limit of the instruction.
Note 3: Display and setting of variable values: The values can be displayed on LCD, or be set by MDI mode.

2. Types of variables

Variables are divided into null variables, local variables, common variables and system variables
depending on their different applications and characteristics.

(1) Null variable: #0 (This variable is always null, so no value can be assigned to it.)

(2) Local variables: #1~#50: they can only be used for data storage in a macro, such as the
results of operations. When the power is turned off or the program ends (M30 or M02 is
executed), they are cleared automatically; whether the local variables are cleared or not after
reset is set by bit parameter NO: 52#7. When a macro is called, arguments are assigned to

local variables.
(3) Common variables: #100~#199, #500~#999: whether common variables #100~#199 are

cleared or not after reset is set by bit parameter NO: 52#6.

The common variables can be shared among the main program and the custom macros called
by the main program. Namely, the variable #l in a custom macro program is the same as those in
other macro programs. Therefore, the common variable #| of operation result of a macro program can

be used in other macro programs.
The usage of common variables is not specified in this system, users thus can define it freely.

Table 4-9-2-1
Variable number Variable type Function
#100~ # 199 They are cleared at power-off, and all are
initialized to “null” at power-on
Common
# 500~ # 999 variable Data is saved in files and it will not be lost even if

the power is turned off.

(4) System variables: They are used for reading and writing a variety of CNC data, which are

shown as follows:

1) Interface input signal #1000 --- #1015 (read signal input to system from PLC by bit, i.e. G signal)
#1032 (read signal input to system from PLC by byte, i.e., G signal)

2) Interface output signal #1100 --- #1115 (write signal output to PLC from the system by bit, i.e. F

signal
#1132 (write signal gutpL)Jt to PLC from the system by byte, i.e. F signal)
3) Tool length offset value #1500~#1755 (readable and writable)
4) Tool length wear offset value #1800~#2055 (readable and writable)
5) Tool radius offset value #2100~#2355 (readable and writable)
6) Tool radius wear offset value #2400~#2655 (readable and writable)
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7) Alarm #3000

8) User data list #3500~#3755 (read-only, unwritable)

9) Modal message #4000~#4030 (read-only, unwritable)

10) Position message #5001~#5030 (read-only, unwritable)

11) Workpiece zero offset #5201~#5235 (readable and writable)

12) Additional workpiece coordinate system #7001 ~#7250 (readable and writable)

3. Explanation for system variables

1) Modal message

Table 4-9-2-2
Variable Functi Group number
number uhction

#4000 G10,G11 00

#4001 G00,G01,G02,G03 01

#4002 G17,G18,G19 02

#4003 G90,G91 03
Y #4004 G94,G95 04
(‘81 #4005 G54,G55,G56,G57,G58,G59 05
% #4006 G20,G21 06
= #4007 G40,G41,G42 07
‘S #4008 G43,G44,G49 08

G22,G23,G24,G25,G26
#4009 G32,G33,G34,G35,G36,G37,G38 09
G73,G74,G76,G80,G81,G582,G83,G84,G85,G586,G87,G88,G89

#4010 (G98,G99 10

#4011 G15,G16 1

#4012 G50,G51 12

#4013 G68,G69 13

#4014 G61,G62,G63,G64 14

#4015 G96,G97 15

#4016 Reserved 16

#4017 Reserved 17

#4018 Reserved 18

#4019 Reserved 19

#4020 Reserved 20

#4021 Reserved 21

#4022 D

#4023 H

#4024 F

#4025 M

#4026 S

#4027 T

#4028 N

#4029 (e}

#4030 P(the current selected additional workpiece coordinate system)

Note 1: P code indicates the current selected additional workpiece coordinate system.
Note 2: When G#4002 code is being executed, the value obtained in #4002 is 17, 18 or 19.
Note 3: The modal message can be read but not written.

2) Current position message
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Table 4-9-2-3
. Readin
Variable Positi Relglt |vet operatio%] Tool offset
number osition message coordinate during value
system .
moving
#5001 | Block end position of X axis
(ABSIO) Tool nose
#5002 | Block end position of Y axis position not
(ABSIO) Workpiece involved
#5003 | Block end position of Z axis coordinate | allowed (Position
(ABSIO) system instructed by
program)
#5004 | Block end position of 4™ axis
(ABSIO)
#5006 Block end position of X axis
(ABSMT)
#5007 Block end position of Y axis Machine —
(ABSMT) coordinate
#5008 Block end position of Z axis system i
(ABSMT) 8
45009 | Block end position of 4™ axis P
(ABSMT) unallowed 3
#5011 Block end position of X axis 3.
(ABSOT) Tool reference a
#5012 Block end position of Y axis Position
(ABSOT) involved
#5013 Block end position of Z axis (Machine
(ABSOT) coordinate)
45014 | Block end position of 4™ axis
(ABSOT) Workpiece
#5016 Block end position of X axis coordinate
(ABSKP) system
#5017 Block end position of Y axis
(ABSKP) allowed
#5018 Block end position of Z axis
(ABSKP)
#5019 | Block end position of 4™ axis
(ABSKP)
#5021 Tool length offset value of X
axis
#5022 Tool length offset value of Y
axis
#5023 Tool length offset value of Z
axis
#5024 | Tool length offset value of 4™ unallowed
axis
#5026 | Servo position offset of X axis
#5027 | Servo position offset of Y axis
#5028 Servo position offset of Z axis
#5029 | Servo position offset of 4™ axis
Note 1: ABSIO: The end point coordinates of the last block in workpiece coordinate system.

Note 2: ABSMT:
Note 3: ABSOT:
Note 4. ABSKP:

The current machine coordinate system position in machine coordinate system
The current coordinate position in workpiece coordinate system
The effective position of the skip signal of block G31 in workpiece coordinate system.

3) Workpiece zero offset value and additional zero offset value:
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Table 4-9-2-4
Variable .
Function

number
#5201 External workpiece zero offset value of 1% axis
#5204 é;(ternal workpiece zero offset value of 4™ axis
#5206 G54 workpiece zero offset value of 1% axis
#5209 654 workpiece zero offset value of 4" axis
#5211 G55 workpiece zero offset value of 1% axis
#5'2.14 G55 workpiece zero offset value of 4" axis
#5216 G56 workpiece zero offset value of 1% axis
#5'2.19 G56 workpiece zero offset value of 4™ axis
#5221 G57 workpiece zero offset value of 1% axis

. #5224 G57 workpiece zero offset value of 4™ axis

3 #5226 G58 workpiece zero offset value of 1% axis

(Q DY -

% #5229 G58 workpiece zero offset value of 4™ axis

3 #5231 G59 workpiece zero offset value of 1% axis

@ #5234 G59 workpiece zero offset value of 4™ axis
#7001 G54 P1 workpiece zero offset value of 1% axis
#7004 é.54 P1 workpiece zero offset value of 4™ axis
#7006 G54 P2 workpiece zero offset value of 1% axis
#7009 G54 P2 workpiece zero offset value of 4™ axis
#7246 G54 P50 workpiece zero offset value of 1% axis
#7249 G54 P50 workpiece zero offset value of 4™ axis

4. Local variables

The correspondence between address and local variable:

Table 4-9-2-5
Argument Local variable Argument address Local variable No.
address No.
A #1 Q #17
B #2 R #18
Cc #3 S #19
I #4 T #20
J #5 ] #21
K #6 \% #22
D #7 w #23
E #8 X #24
F #9 Y #25
M #13 VA #26

Note 1: The assignment is done by an English letter followed by a numerical value. Except letters G, L, O, N, H
and P, all the other 20 letters can assign values for arguments. Each letter from A-B-C-D... to X—Y—2Z
can assign a value once and the assignment needs not to be performed in alphabetical order. The
addresses that assign no values can be omitted.

Note 2: G65 must be specified before any argument is used.
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5. Precautions for custom macro body

1)

Input by keys
Press key # behind the parameter words G, X, Y, Z, R, I, J, K, F, H, M, S, T, P, Q for
inputting “#”.

2) Either operation or transfer instruction can be specified in MDI mode.

3) H, P, Q,R of the operation and transfer instructions preceding or behind G65 are all used as
parameters for G65.

HO02 G65 P#100 Q#101 R#102 ; Correct.
N100 G65 HO1 P#100 Q10 ; Correct.

4) The input range of variable cannot exceed valid 15-digit numbers, and operation result
cannot exceed 9-digit numbers and manual input range of variable is valid 8-digit numbers.

5) The result of the variable operation can be a decimal fraction with a precision of 0.0001. All

operations, except H11 (OR operation), H12 (AND operation), H13 (NOT operation), H23
(ROUNDING operation) with decimal portions neglected in operation, are done without the —
decimal portions abnegated.
Example: -30
#100 = 35, #101 = 10, #102 = 5 %
#110 = #100+#101 (=3.5) 3
#111 = #110x#102 (=17.5) g
#120 = #100x#102 (=175) @
#121 = #120+#101 (=17.5)

6) The execution time of operation and transfer instruction differs depending on different
conditions. The average time is usually 10ms.

7) When the variable value is not defined, the variable becomes “vacant”. The variable #0 is
always vacant. It is read instead of being written.

a. Reference
When an undefined variabled is referred, the address itselft is also ignored.
Example:
When the variable #1 value is 0 and the variable #2 value is vacant, execution result of
GOOX#1 Y#2 is GO0XO0;
b. Operation
Besides using <Vacant> to assign, <Vacant> is the same with 0 in other conditions.
Table 4-9-2-6
When #1=<vacant> When #1=0
#2=#1 #2=#1
! !
#2=<7> #2=0
#2=#1"5 #2=#1"5
’ !
#2=0 #2=0
#2=#1+#1 #2=#1+#1
! !
#2=0 #2=0

c. conditional expressions
<Vacant> differs from 0 only for EQ and NE.
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Table 4-9-2-7
When #1=<vacant> When #1=0
#1 EQ#0 #1 EQ#0
! !
Established Not established
#1 NE #0 #1 NE #0
! !
Not established Established
#1 GE #0 #1 GE #0
! !
Established Established
#1 GT #0 #1 GT #0
! !
Not established Not established
3 COMMON YARIABLES 088001 1/000010
(@]
«_3 NO.  |DATA NO.  |DATA
QL 0000 o012
% 0001 013
= 2002 2014
Q 0003 0015
0004 0016
0005 0017
0PO6 @013
0007 @019
0003 020
2889 021
0010 0022
0911 0023
MNOTE: MULL VARIABLES
DATA [* | 14:30:31
| PATH: 1 MDI
SYSTEM RETURN ‘ ‘
Fig. 4-9-2-2

Whne the variable value is vacant, the variable is null.

4.9.3 Custom Macro Call

When G65 is specified, the custom macro specified by address P is called, and the data is transferred
to the custom macro body by arguments.

Format:

G65 P oooooloooo < argument specification >;

- Calling times

Program number of the custom macro body called

Behind G65 code, P is used to specify custom macro number, L is used to specify custom macro
calling times, and the arguments are used to transfer data to custom macro.

If repetition is needed, specify the number of repeats behind L code from 1-9999; if L is omitted,
the default time is 1.

If it is specified by arguments, the values will be assigned to the corresponding local variables.
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Note 1: If the subprogram number specified by address P is not retrieved, an alarm (PS 078) will be issued.

Note 2: No. 90000~99999 subprograms are the system reserved programs, if such subprograms are called,
they can be executed, but the cursor will keep staying at block N65 and the program page displays
the main program all the time. (The subprogram can be displayed by setting bit parameter No: 27#4)

Note 3: The macro program cannot be called in DNC mode.

Note 4: The macro program call can nest up to 5-level.

4.9.4 Custom Macro Function A

1. Format:
G65 Hm P#i Q#j R#k ;
m: 01~99 indicate functions of operation instruction or transfer instruction.
#i: Variable name for saving the operation result.

#j: Variable name 1 for operation, or a constant which is expressed directly without #.

#k: Variable name 2 for operation, or a constant.
Meaning: #i = #j o #k

—

L Operation sign, specified by Hm -30
Q
(Example) P#100 Q#101 R#102...... #100 = #101 o #102 ; o
P#100 Q#101 R15 ...... #100 =#101 0 15 ; g
P#100 Q-100 R#102...... #100 =-100 o #102 g
H code specified by G65 has no effect on the offset selection.
G code | Hcode Function Definition
G65 HO1 Value assignment #H = #
G65 HO02 Addition #i = # +#k
G65 HO3 Subtraction #i = #-#k
G65 H04 Multiplication #i = #jx#k
G65 HO05 Division #i = # + #k
G65 H11 Logic addition (OR) | #i = #j OR #k
Logic multiplication P
G65 H12 (AND) #i #j AND #k
G65 H13 Exclusive OR #i = #j XOR #k
G65 H21 Square root #i=#]
G65 H22 Absolute value #Ho=|#j|
G65 H23 Complement HI=H-trunc(#] = #k)x#k
Compound
G65 H26 multiplication and #io= (Hix#j)+#k

division operation
G65 Ho7 Compound square 4 = #j2+#k2

root
G65 H31 Sine #i = #jxSIN(#Kk)
G65 H32 Cosine #i = #jxCOS(#Kk)
G65 H33 Tangent #i = #xTAN(#K)
G65 H34 Arc tangent #i = ATAN(#Hj/#kK)
G65 H80 Unconditional transfer | GOTO N
G65 H81 Conditional transfer 1 | IF# = #k, GOTON

G65 H82 Conditional transfer 2 | IF# = #k, GOTON
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G65 H83 Conditional transfer 3 | IF #j > #k, GOTON
G65 H84 Conditional transfer 4 | IF # < #k, GOTON
G65 H85 Conditional transfer 5 | IF # > #k, GOTON
G65 H86 Conditional transfer6 | IF# < #k, GOTON
G65 H99 Alarm

Fig. 4-9-4-1

2. Operation code:

1) Variable assignment: #1=#J
G65 HO1 P#l Q#J;

(e.g.) G65HO1 P#101 Q1005; (#101 =1005)
G65 HO1 P#101 Q#110; (#101 = #110)
G65 HO1 P#101 Q-#102; (#101 = -#102)

[

2) Addition: #1=#J+#K
G65 HO2 P#l Q#J R#K;
(e.g.) G65 HO2 P#101 Q#102 R15; (#101 = #102+15)

3) Subtraction: # I =# J-#K
G65 HO3 P#l Q#J R# K;
(e.g.) G65 HO03 P#101 Q#102 R#103; (#101 = #102-#103)

1Y)
e
o
Q
Q
o
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4) Multiplication: # | =# Jx# K
G65 HO4 P#l Q#J R#K;
(e.g.) G65 HO04 P#101 Q#102 R#103; (#101 = #102x#103)

5) Division: #1=#J+#K
G65 HO5 P#l Q#J R#K;
(e.g.) G65 HO5 P#101 Q#102 R#103; (#101 = #102+#103)

6) Logic addition (OR): #1=#J.0R. #K
G65 H11 P#l Q#J R#K;
(e.g.) G65H11 P#101 Q#102 R#103; (#101 = #102.0R. #103)

7) Logic multiplication (AND): #1=# J.AND. #K
G65 H12 P#l Q#J R#K;
(e.g.) G65H12 P# 101 Q#102 R#103; (#101 = #102.AND.#103)

8) Exclusive OR: #I|=# J.XOR. # K
G65 H13 P#l Q#J R#K;
(e.g.) G65 H13 P#101 Q#102 R#103; (#101 = #102.XOR. #103)

9) Square root: #1= /4

G65 H21 P#l Q#J:
(e.g.) G65 H21 P#101 Q#102 ; (#101=~/#102)

10) Absolute value: #1=|#J|
G65 H22 P#l Q#J ;
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(e.g.) GB5H22 P#101 Q#102 ; (#101 = | #102 D

11) Complement: #|=# J—TRUNC#J#K)x# K, TRUNC: abandon the decimal portion.

G65 H23 P#l Q#J R#K;
(e.g.) G65 H23 P#101 Q#102 R#103; (#101 = #102- TRUNC (#102/#103)x#103)

12) Compound multiplication and division operation: #1= (#Ix#J) +#K

G65 H26 P#l Q#J R# k;
(e.g.) G65 H26 P#101 Q#102 R#103; (#101 = (#101x# 102) +#103)

13) Compound square root: # 1= «/#j2+#k2
G65 H27 P#l Q#J R#K;

( e.g.) G65H27 P#101 Q#102 R#103; ( #101 = N #1022+ #1032

[

14) Sine: #1=#J-SIN (#K) (Unit: ®)

G65 H31 P#l Q#J R#K;
(e.g.) G65 H31 P#101 Q#102 R#103; (#101 = #102-SIN (#103))

15) Cosine: #1=#JCOS (#K) (Unit: °)
G65 H32 P#l Q#tJ R# K;
(e.g.) G65 H32 P#101 Q#102 R#103; (#101 =#102-COS (#103))
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16) Tangent: #1=# JsTAN (#K) (Unit: °)

G65 H33 P#l Q#J R# K;
(e.g.) G65 H33 P#101 Q#102 R#103; (#101 = #102-TAN (#103))

17) Arctangent: #1=ATAN (#J #K) (Unit: °)

G65 H34 P#l Q#J R# K;
(e.g.) G65 H34 P#101 Q#102 R#103; (#101 =ATAN (#102/#103))

Note 1: The unit of angular variable is degree.
Note 2: If the required Q and R are not specified in operations above, their values are 0 by default.

Note 3: trunc: rounding operation, the decimal portion is abandoned.

3. Transfer command

1) Unconditional transfer
G65 H80 Pn; n: Sequence number
(e.g.) G65 H80 P120; (Go to block N120)

2) Conditional transfer 1 #J.EQ.# K (=)
G65 H81 Pn Q#J R# K; n: Sequence nhumber

(e.g.) G65 H81 P1000 Q#101 R#102;
When # 101 = #102, it goes to block N1000; when #101 # #102, the program is executed in
sequence.

3) Conditional transfer 2 #J.NE.# K (#)
G65 H82 Pn Q#J R# K; n: Sequence number
(e.g.) G65 H82 P1000 Q#101 R#102;
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4)

5

6)

7

4.

When # 101 # #102, it goes to block N1000; when #101 = #102, the program is executed in
sequence.

Conditional transfer 3 #J.GT.# K (>)
G65 H83 Pn Q#J R#K; n: Sequence number
(e.g.) G65 H83 P1000 Q#101 R#102;
When #101 > #102, it goes to block N1000; when #101 < #102, the program is executed in
sequence.

Conditional transfer 4#J.LT.# K (<)
G65 H84 Pn Q#J R#K; n: Sequence number
(e.g.) G65 H84 P1000 Q#101 R#102;
When # 101 <<#102, it goes to block N1000; when #101 = #102, the program is executed in
sequence.

Conditional transfer 5 #J.GE.# K (2)
G65 H85 Pn Q#J R#K; n: Sequence number
(e.g.) G65 H85 P1000 Q#101 R#102;
When # 101 = #102, it goes to block N1000; when #101<<#102, the program is executed in
sequence.

Conditional transfer 6 #J.LE. # K (<)
G65H86 Pn Q#J R#K; n: Sequence number
(e.g.) G65 H86 P1000 Q#101 R#102;
When # 101< #102, it goes to N1000; when #101>#102, the program is executed in
sequence.

Note: The sequence number can be specified by variables. Such as G65 H81 P#100 Q#101 R#102; if
the conditions are satisfied, it goes to the block of which the number is specified by #100.

Logic AND, logic OR and logic NOT codes

Example:
G65 HO1 P#101 Q3;
G65 HO1 P#102 Q5;

G65 H11 P#100 Q#101 Q#102;
The binary expression for 5 is 101, for 3 is 011, and the operation result is #100=7;

G65 H12 P#100 Q#101 Q#102;
The binary expression for 5 is 101, for 3 is 011, and the operation result is #100=1.

5. Macro variable alarm
Example:
G65 H99 P1; Macro variable 3001 alarm

G65 H99 P124; Macro variable 3124 alarm

Example for custom macro
1. Bolt hole cycle
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To drill N equal-spaced holes on the circumference of the circle whose center is the reference
point (X0, YO0) and radius is R, with an intial angle (A).

Y
A
Hole 3
Hole 2
Hole 1
R
Hole N
5 ole . X
eference point]
(XO,YO) Hole (N-1)
e
Fig. 4-9-4-2

X0, YO is the coordinates of the reference point in bolt hole cycle.
R: Radius, A: Initial angle, N: Number. Parameters above use the following variables:
#500: X coordinate value of the reference point (X0)
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#501: Y coordinate value of the reference point (Y0)
#502: Radius (R)

#503: Initial angle (A)

#504: N numbers

If N>0, the rotation is CCW, and the number is N.

If N<<O, the rotation is CW, and the number is N.
The variables below are used for the operation in macro.

#100: For the counting of the hole | machining (1)
#101: The final value of the counting(= | N | )(IE)

#102: The angle of hole | (81)

#103: X coordinate of hole | (Xi)
#104: Y coordinate of hole | (Yi)

The custom macro body can be programmed as follows:

09010;

N100 G65 HO1 P#100 QO; =0

G65 H22 P#101 Q#504; IE=|N|

N200 G65 H04 P#102 Q#100 R360;

G65 HO5 P#102 Q#102 R#504; B81=A+360°%I/N
G65 HO2 P#102 Q#503 R#102;

G65 H32 P#103 Q#502 R#102; X1=X1+R-COS(0l)
G65 HO2 P#103 Q#500 R#103;

G65 H31 P#104 Q#502 R#102; Y I=Y I+R-SIN(6I)
G65 HO2 P#104 Q#501 R#104;

G90 GO0 X#103 Y#104; Positioning of hole |
G**; Hole machining G code
G65 HO02 P#100 Q#100 R1; [=1+1
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G65 H84 P200 Q#100 R#101; When I<IE, go to block N 200, drill IE holes.

M99;

Example for a program calling the above custom macro body is as follows:
00010;

G65 HO1 P#500 Q100;  X0=100MM

G65 HO1 P#501 Q-200;  Y0=-200MM

G65 HO1 P#502 Q100;  R=100MM

G65 HO1 P#503 Q20; A=20°

G65 HO1 P#504 Q12; N=12 in CCW rotation

G92 X0 YO0 Z0;
M98 P9010;
G80;

X0 YO0;

M30;

Calling the custom macro

[

4.9.5 Custom Macro Function B

1. Arithmetic and logic operation

The operations listed in the following table can be executed on variables. The expressions on the
right of the operation characters can contain constants and/or variables constituted by functions or
operation characters. The variables #j and #k in the expression can be replaced by constants. The
values of the variables on the left can also be assigned by an expression.
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Table 4-9-5-1 Arithmetic and logic operation

Function Format Remarks
Definition #i=4#
Addition #i=# + #k;
Subtraction #i=4#j - #k;
Multiplication #i=4# " #K;
Division #i = #j / #k;
Sine #i = SIN[#]];
ér(;:ssilr?: Zli _ é%g[[zjj]] The angle if‘ sggcif_ied by
) . o degree. 90°30’ indicates
Arc cosine #i = ACOS[#]; an angle of 90.5°
Tangent #i = TAN[#H]; T
Arc tangent #i = ATAN[H] / [#K];
Square root #i = SQRT[#];
Absolute value #i = ABS[#];
Rounding-off #i = ROUND[#];
Rounding up to an #i = FUP[#];
integer
Rounding down to #i=FIX[#];
an integer
Natural logarithm #i = LN[#]];
Exponential #i = EXP[#];
function
OR #i = #j OR #k; Logic operation is
Exclusive OR #i = #j XOR #k; executed by the binary
AND #i = # AND #k; system.
BCD to BIN #i = BIN[#]]; Used for switching with
Bin to BCD #i = BCD[#]; PMC signal
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Explanation:

(D

(2)

(3

(4)

(5)

(6)

(7

(8)

Angle unit

The angle unit of functions SIN, COS, ASIN, ACOS, TAN and ATAN is degree, e.g., 90°30 ~
indicates an angle of 90.5°.

ARCSIN #i=ASIN [#]

Ranging from -90° to 90°.
When #j is beyond the range from -1 to 1, an alarm occurs.
The constant can replace the variable #,.

ARCCOS #i=ACOS [#j]
Ranging from 180° to 0°.

When #j is beyond the range from -1 to 1, an alarm occurs.
Variable #j can be replaced by constants.

[

ARCTAN  #i=ATAN[#j1/[#k]

Specify the lengths of two sides, separated by a slash (/) .
Ranging from 0° to 360°.

[Example] When #1 = ATAN [-1]/[ -11]; is executed, #1=225°.
The constant can replace the variable #,.

-
=
o

Q
Q
o
3
3.
5

Q@

Natural logarithm #i=LN[#]

When antilog (# ) is 0 or smaller, an alarm occurs.
The constant can replace the variable #j.

Exponential function #i=EXP[#]

When the operation result exceeds 99997.453535 (j is about 11.5129), an overflow occurs
and an alarm is issued.
The constant can replace the variable #j.

ROUND (rounding-off) function

The round function rounds off at the first decimal place.
Example:
When #1=ROUNDI#2]; is executed where #2 holds 1.2345, the value of variable #1 is 1.0.

Rounding up and down to a integer

When the value operation is processed by CNC, if 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. If the absolute value of the integer
produced by an operation on a number is smaller than the absolute value of the original number,
such an operation is referred to as rounding down to an integer. Please be 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.
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When #3=FUP[#2] is executed, -2.0 is assigned to #3.
When #3=FIX[#2] is executed, -1.0 is assigned to #3.

(9) The abbreviations of the arithmetic and logic instructions.

When a function is specified in a program, the first two characters of the function name can
be used to specify the function. (See table 4-9-5-1)

Example:
ROUND—RO
FIX—FI

(10) Operation sequence

@ Function
@ Multiplication and division operation (*/AND)
(3 Addition and subtraction operation (+ - OR XOR)

[

Example) #1 = #2 + #3 * SIN[#4] ;
%/_J
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[1], and indicate the operation sequence.

(11) Restrictions

Brackets [, ] are used to enclose an expression.
When a divisor of 0 is specified in a division or TAN[90], an alarm occurs.

2. Transfer and loop

1) Transfer and loop
In the program, GOTO statement and IF statement are used to change the control flow. There
are three types of transfer and loop operations:

GOTO statement (unconditional transfer)

Transfer and cycle

IF statement (conditional transfer:
IF--*THEN---)

WHILE statement (When--- loop is
performed)

2) Unconditional transfer

» GOTO statement
Transfer to the block with sequence number n. The sequence number can be specified by an

expression.

GOTOn; n: Sequence number (1 to 99999)

Example:
GOTO 1;
GOTO #10;
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3) Conditional transfer (IF statement) [<conditional expression>]

IF[<conditional expression >]GOTO n
If the specified conditional expression is satisfied, the system transfers to the block with
sequence number n; if the specified conditional expression is not satisfied, the next block is executed.

If the value of a variable is greater than 10, the system transfers
to the block with sequence number N2.

I the condition is IF [#1 GT 10] GOTO 2 ;
not satisfied,

If the condition is
R Program satisfied,

N2 GO0 G91 X10.0;

[

IF[<conditional expression >]THEN

If the conditional expression is satisfied, a predetermined macro statement is executed. Only a
single macro statement is executed.

If the values of #1 and #2 are the same, 0 is assigned to #3.
IF[#1 EQ #2] THEN #3=0;
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Explanation:
» Conditional expression
A conditional expression must include an operator, which is inserted between two variables or

between a variable and a constant, and must be enclosed with brackets ([ , ]) . An expression can

replace a variable.

» Operator
Operators each consists of two letters are used to compare two values to determine whether

they are equal or one is greater or smaller than the other one.

Table 4-9-5-2 Operators

Operator Meaning
EQ Equalto (=)
NE Not equal to #)
GT Greater than (>)
GE Greater than or equal to (2)
LT Smaller than (<)
LE Smaller than or equal to (<)

» Typical program
The program below calculates the sum of numerical value 1 to 10.
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09500;
#1=0; Initial value of the variable to hold the sum
#2=1; Initial value of the variable as an addend

N1 IF[#1 GE 10]GOTO 2; Transfers to N2 when the addend is greater
than or equal to 10

#1=#1+#2; Calculation to find the sum
#1=#2+1; The next addend

GOTO 1; Traverse to N1

N2 M30; Program end

4) Loop (WHILE statement)

Specify a conditional expression behind WHILE, when the specified condition is satisfied, the
program from DO to END is executed, otherwise, program execution proceeds to the block after
END.

WHILE[ conditional expression] DO m ; (m=1,2,3)

[

If the condition is satisfied
Program

If the condition is not satisfied

END m;
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When the specified condition is satisfied, the program from DO to END is executed. Otherwise,
program execution proceeds to the block after END. This kind of instruction format is applicable to IF
statement. A number after DO and a number after END are the identification numbers for specifying
the range of execution. The identification numbers are 1, 2 and 3. If numbers other than 1, 2 and 3
are used, an alarm occurs.

Explanation:
> Nesting
The identification numbers (1 to 3) in the loop from DO to END can be used repeatedly as

required. However, when a program includes crossing repetition loop (overlapped DO ranges), an
alarm occurs.
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1.The identification numbers (1 to 3) 3. DO loops can be nested to 3 levels
can be used as many times as

required. - .
WHILE[ --- ] DO 1; WHII'-E[ 1DO 1;

— WHILE[---]1DO 2;
Program A
——— WHILE[ --- 1 DO 3;
— END1;
: Program
——— WHILE[ --- ] DO 1;
Processing END 3;
L END2; -
- ENDT; 3
; —— END1; S
o
2. The ranges of DO cannot overlap 4. The con_trol can be transferred g
to the outside of a loop. =
Q
——— WHILE[ -~ 1 DO 1; ——  WHILE[ --- 1 DO 1;
Program IF[--:] GOTO n;
WH!LE[ ---1DO 2; END 1 :
L —— END1; — Nn
Program 5. Transfer cannot enter the loop area.
— END2;

— IF[+]GOTOn;

WHILE [-+] DO 1 ;

Nn... ;

END 1;

Explanation:

> Infinite loop
When DO is specified without specifying WHILE statement, an infinite loop from DO to END is
produced.

» Processing time
When a transfer to a sequence number in GOTO statement occurs, the sequence number is

searched for. Processing in the reverse direction is longer than the one in the forward direction. The
processing time can be reduced by using WHILE statement for repetition.
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» Undefined variables

In the conditional expression using EQ or NE, <vacant> and zero have different affects. In the
other conditional expressions, <vacant> is taken as 0.
» Typical program

The program below calculates the sum of numbers 1 to 10.

00001 ;

#1=0;

#2:1;

WHILE [#2 LE 10] DO 1;
#1=#1+#2;

H2=#2+1;

END 1;

M30;

[

Notes:

® \When a macro program is called by G65, and M, S, T, D and F are used for transferring variables,
only positive integers can be transferred.

® The line number N code cannot be in the same line with WHILE/DO/END, or the loop is
ineffective.

® Loop and skip instructions cannot be used in DNC mode.

® A GOTO statement starts searching at the beginning of the program and skips when the first
corresponding line number is retrieved. Try not to use the same N code in one program.

® \When the variable number is expressed by a decimal fraction, the system will remove the
decimal part with carry ignored.

® The values of local variables are retained before the main program ends. They are common to
each subprogram.
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Chapter 5 Miscellaneous Function M Code

The M codes of this machine available for users are listed as follows

Table 5-1

M code Function

M30 The program ends and returns to the program beginning, the
machining number increases by 1.

M  codes M02 The program ends and returns to the program beginning, the
used for machining number increases by 1.
control M98 Subprogram calling
program M99 Subprogram ends and returns/execution is repeated
Moo Program dwell
Mo1 Program optional dwell

Mo03 Spindle CW

Mo04 Spindle CCW

MO05 Spindle stop

MO8 Cooling ON

M09 Cooling OFF

M10 A axis release

M11 A axis clamp

M18 Spindle orientation cancel
M codes M19 Spindle orientation

controlled M20 Soindl tral struch
by PLC pindle neutral gear instruction

M26 Chip flushing water valve ON

m27 Chip flushing water valve OFF

M28 Rigid taping cancel

M29 Rigid taping

M35 Helical chip remover ON

M36 Helical chip remover OFF

M44 Spindle blowing ON

M45 Spindle blowing OFF

When a move instruction and miscellaneous function are specified in the same block, they are
simultaneously executed.

When a numerical value is specified behind address M, code signal and strobe signal are sent to
the machine. The machine uses these signals to turn on/off these functions. Usually only one M code
can be specified in a block. In some cases, up to three M codes can be specified in a block by setting
bit parameter No0.33#7. Some M codes cannot be specified simultaneously because of the
restrictions of the mechanical operation. See the machine manual provided by the tool builder for the
mechanical operation restrictions on simultaneous specification for M codes in one block.

5.1 M codes Controlled by PLC

If an M code controlled by PLC is in the same block with a move instruction, they are executed
simultaneously.
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5.1.1 CWI/CCW Rotation Instructions (M03, M04)

Code: M03 (M04) Sxxx;

Explanation: Viewed from the negative direction to the positive direction along Z axis, that the
spindle is rotated counterclockwise (CCW) is defined as CCW rotation, vice versa, that
the spindle is rotated clockwise (CW) is defined as CW rotation. The direction of
moving forward to the workpiece by the right-hand thread is defined as the positive
direction, and the direction of departing from the workpiece by the right-hand thread is
defined as the negative direction.

MO3 means clockwise roation and M04 means counterclockwise rotation.

Sx x x specifies the spindle speed, or the current gear in gear control mode.

Unit: revolution per minute (r/min)

When it is controlled by a frequency converter, Sx x x specifies the actual speed. e.g.

S1000 specifies the spindle to rotate at a speed of 1000r/min.

5.1.2 MOS5 Spindle Stop M05

[

Code: M05. When MO5 is executed in auto mode, the spindle is stopped, but the speed specified by
S instruction is retained. The deceleration at spindle stop is set by the machine builder. It is
usually done by energy consumption brake.

1Y)
e
o
Q
Q
o
=]
3.
>
Q@

5.1.3 Cooling ON/OFF (M08, M09)

Code: MO08:control the cooling pump ON; M09 control control the cooling pump OFF. If the
miscellaneous functions are locked in Auto mode, the code is not executed.

5.1.4 A Axis Release/Clamping (M10, M11)

Code: M10, A axis releases. M11, A axis clamps.

5.1.5 Spindle Orientation, Cancellation (M18, M19)

Code: M18, cancel the spindle orientation; M19, orient the spindle.

5.1.6 Rigid Taping (M28, M29)

Code: M28, cancel the rigid taping; M29, specify the rigid taping.

5.1.7 Helical Chip Remover ON/OFF (M35, M36)

Code: M35, the helical chip remover ON. M36, the helical chip remover OFF.
5.1.8 Chip Flushing Water Valve ON/OFF (M26, M27)

Code: M26, the valve ON; M27, the valve OFF.

5.1.9 Spindle Blowing ON/OFF (M44, M45)

Code: M44, control the spindle blow ON. M45, control the spindle blow OFF.
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5.2 M Codes for Controlling Programs

M codes used by a program are divided into main program type and macro type. If an M code
used by a program and a move instruction are in a same block, the move instruction is executed prior

to the M code.

Note 1: Codes M00, M01, M02, M06, M30, M98 and M99 cannot be specified together with other M codes, or an
alarm is issued. When these codes are in the same block with other non-M instructions, the non-M
instructions are executed prior to the M codes.

Note 2: This kind of M codes include the codes that direct the CNC to perform the internal operation in
addition to sending the M codes themselves to the machine, e.g. the M code to disable the block
prereading function. Moreover, the codes to send the M codes themselves to the machine (without
performing the internal operation) can be specified in the same block.

5.2.1 Program End and Return (M30, M02)

When M30 (M02) in the program is executed in auto mode, the auto mode is cancelled. The
blocks following them are not executed and the spindle and cooling are stopped. Meanwhile, the
workpiece machined number increases by 1. Whether the control returns to the beginning of the
program after M30 is executed is set by bit parameter NO: 33#4; whether the control returns to the
beginning of the program after M02 is executed is set by bit parameter NO: 33#2. If M02 and MO03 are
in a subprogram, then the control returns to the program calling the subprogram after they are
executed and proceeds to the following blocks.

5.2.2 Program Dwell (M00)

In Auto running, the automatic operation pauses after a block containing MO0 is executed.
Meanwhile, the previous modal information will be saved. The automatic operation is continued by
pressing Cycle Start key, which is equivalent to pressing down key Feed Hold.

5.2.3 Program Optional Stop (M01)

Automatic operation is stopped optionally after a block containing M01 is executed. If the
“Optional Stop” switch is set to ON, M01 is equivalent to MOQ; if the “Optional Stop” switch is set to
OFF, M01 is ineffective. See OPERATION MANUAL for its operation.

5.2.4 Subprogram Call (M98)

M98 is used to call a subprogram in a main program. Its format is as follows:

Mog PLCIT 111 L[ITTT]

Number of called times
Subprogram number

Fig. 5-2-4-1

5.2.5 Program End and Return (M99)

1. In auto mode, if M99 is executed at the end of the main program, the control returns to the
program beginning to continue automatic operation. Meanwhile, the following blocks are not to
be executed, and the number of the machined workpieces is not accumulated.

2. If M99 is executed at the end of a subprogram, the control returns to the main program and

proceeds to the next block following the subprogram block.
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3. In DNC mode, M99 is processes as M30, thus the cursor keeps staying at the end of the

program.
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Chapter 6 Spindle Function S Code

By using an S code and the numerical values behind it, the code signal can be converted to the
analog signal and then sent to the machine, for controlling the machine spindle. S is a modal value.

6.1 Spindle Analog Control

When the bit parameter NO.1#2 SPT=0, the spindle speed is controlled by the analog voltage
which is specified by address S and the numerical values behind. See OPERATION in the manual

for details.
Command format: S_
Explanation:

1. Only one S code can be specified in a block.

2. The spindle speed is specified directly by address S and a numerical value behind it.
Unit: r/min. e.g. For M3 S300, it means the spindle is rotated at a speed of 300 r/min.

3. If a move instruction and an S code are specified in the same block, they are executed

simultaneously.
4. The spindle speed is controlled by an S code followed by a numerical value.

6.2 Spindle Switch Value Control

When the bit parameter NO.1#2 SPT=1, the spindle speed is controlled by the switch value,

which consists of an address S and a two-digit number behind it.
Three mechanical gears for the spindle are provided when the spindle speed is controlled by the

switch value. For the correspondence between S codes and spindle speed as well as the number of
spindle gears, please see the manual provided by the machine tool builder.

Command format: S01 (S1) ;
S02 (S2) ;

S03 (S3) ;

Explanation:
1. There are 8 gears in the software at present, and 3 gears in the ladder diagram. When S

codes beyond the codes above are specified, the system displays “Miscellaneous function

being executed”.
2. If a four-digit number is specified behind S, the latter two digits are effective.

6.3 Constant Surface Speed Control G96/G97

Command format:
Constant surface speed control G96 S_  surface speed (mm/min or inch /min)

Constant surface speed control cancel G97 S_  spindle speed (r/min)
Constant surface speed controlled axis G96 P_ P1 X axis; P2 Y axis; P3 Z axis; P4 4th axis
Max. spindle speed clamped G92 S_ S specifying max. spindle speed (r/min)

Function: The number following S is used to specify the surface speed (relative speed between
tool and workpiece). The spindle is rotated so that the surface speed is constant regardless
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of the tool position.
Explanation:

1. G96 is a modal instruction. After it is specified, the program enters the constant surface
speed control mode and the specified S value is assumed as a surface speed.

2. A G96 must specify the axis along which constant surface speed control is applied. It can
be cancelled by G97.

3. To execute the constant surface speed control, it is necessary to set a workpiece
coordinate system, then the coordinate value at the center of the rotary axis becomes zero.

XA

[ e .
T\ U

Fig. 6-3-1 Workpiece coordinate system for constant surface speed control

[

4. When constant surface speed control is applied, if a spindle speed higher than the value
specified in G 92 S_, it is clamped at the maximum spindle speed. When the power is
switched on, and the maximum spindle speed is not yet set, the S in G96 is regarded as zero
till M3 or M4 appears in the program.
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Spindle speed (rpm)
™ The spindle speed almost coincides
3000 .
with the surface speed at approx
2800 .
2600 160mm (radius)
2400—
2200
2000
1800
1600
1400
1200
1000 Surface speed S is
800 / 600mm/min
600 A ——— - N2 ‘
400 —-\~—-----> | |
2004 ---> i |
T T T Tt T Tt T T 1T 1 1r—™Radius (mm)
0 20 40 60 80 100120140 160180200220240 260 280300

Fig. 6-3-2 Relation between workpiece radius, spindle speed and surface speed
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5. Surface speed specified in G96 mode:

G96 mode G97 mode

Specify surface speed in
mm/min(inch/min)

!

G97

|

Save the speed, in
mm/min(inch/min)

[ .|. Specified _
Spvecify

the .| The specified hY

spindle 7| spindle speed 8

speed is used (rpm) P

3

Not specified 3

S

Q

The surface speed (mm/min or
inch/min) is converted to the
spindle speed (rpm) .

Y

Codes other than G96

v

G96

Specified

The
specified Specify the
surface surface
speed is speed
used
Not specified——
\ 4

The saved surface speed
mm/min(inch/min) is used . If
there is no saved surface speed,
the speed is assumed as 0.

Fig. 6-3-3
6. G96’s relevant parameter setting: No.37#2 sets the reference coordinate used for counting
G96 spindle speed when GO executes the rapid positioning (0: end point, 1: current point),
No.37#3 sets the clamping of G96 spindle speed (0: before the spindle override, 1: after the
spindle override), No.61#0 sets whether to use the constant surface speed control.

Restrictions:
1. Because the response problem in the servo system may not be considered when the
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spindle speed changes, and the constant surface speed is also effective during threading, it
is recommended to cancel the constant surface speed by G97 before threading.

2. In a rapid traverse block specified by G0O, the constant surface speed control is not made
by calculating the surface speed by a transient change of the tool position, but is made by
calculating the surface speed based on the position at the end point of the rapid traverse
block, on the condition that cutting is not performed during rapid traverse. Therefore, the
constant surface cutting speed is not used.

3. When the flexible tapping, rigid tapping or deep-hole rigid tapping is executed, using G97
cancels the constant surface cutting feedrate, otherwise, teeth disorder or broken screw taper

exists.
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Chapter 7 Feed Function F Code

The feed functions are used to control the feedrate of the tool. The functions and control modes
are as follows:

7.1 Rapid Traverse

GO0 is used for rapid positioning. The traverse speed is set by data parameters P88~P91. An
override can be applied to the traverse speed by the OVERRIDE adjusting keys on the operator panel,
which are shown as follows:
%+
R. OVERRIDE
‘{IMDD%
X

W%—

R. OVERRIDE
Fig. 7-1-1 Keys for rapid traverse override

FO is set by data parameter P93.

The acceleration of rapid positioning (G0) can be set by data parameters P105~123. It can be
properly set depending on the machine and the motor response characteristics.

Note: In GO0 block, the feedrate F code is invalid even if it is specified. The system performs positioning at the
speed specified by GO.

7.2 Cutting Feedrate

The tool feedrates in linear interpolation (G01) and circular interpolation(G02, G03) are specified
with the numbers after F code in mm/min. The tool is moved by the programmed feedrate. An
override can be applied to the cutting feedrate using the override keys on the operator panel
(Override range: 0% ~200%).

In order to prevent mechanical vibration, acceleration/deceleration is automatically applied at the
beginning and the end of the tool movement respectively. The acceleration can be set by data
parameters P125~P128.

The minimum cutting feedrate is set by data parameter P96, and the maximum cutting feedrate
in the forecast mode is set by P97. If it is smaller than the lower limit, the cutting feedrate is clamped
to the lower limit.

The cutting feedrate in auto mode at power-on is set by data parameter P87.

The cutting feedrate can be specified by the following two types:

A) Feed per minute (G94): it is used to specify the feed amount per minute after F code.

B) Feed per revolution (G95): it is used to specify the feed amount per revolution after F code.

7.2.1 Feed per Minute (G94)

Command format: G94 F_
Function: It specifies the tool feed amount per minute. Unit: mm/min or inch/min.
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Explanation:
1. After G94 is specified (in feed per minute mode), the feed amount of the tool per minute is
directly specified by a number after F.
2. (94 is a modal code. Once specified, it remains effective till G95 is specified. The default at
power-on is feed per minute mode, and the defaulted feedrate is set by P87.
3. An override from 0% to 200% can be applied to feed per minute with the override keys or
band switch on the operator panel.

Feed amount per minute
mm/min or inch/min

| Tool | | Tool |

—

Workpiece

[

Worktable

Fig. 7-2-1-1  Feed per minute
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7.2.2 Feed per Revolution (G95)

Command format: G95 F_
Function: Feed amount per revolution. Unit: mm/r or inch/r.
Explanation:
1. This function is unavailable until a spindle encoder is installed on the machine.
2. After specifying G95 (feed per revolution mode), the feed amount of the tool per
revolution is directly specified by a number after F.
3. G95 is a modal code. Once specified, it keeps effective till G94 is specified. The default
feedrate per revolution during initialization is 0.
4. An override from 0% to 200% can be applied to feed per revolution with the override
keys or band switch on the operator panel.

ISVi

F
V—T—\ Feed amount per
N spindle revolution
— (mm/rev or inch/rev)
N —

Fig. 7-2-2-1 Feed per revolution

Note 1: When the spindle speed is low, feedrate fluctuation may occur. The lower the spindle speed is, the
more frequently the feedrate fluctuation occurs.
Note 2: In G95 mode, the max. feedrate per revolution is F500 which is executed by the system, an alarm
occurs when the max. feedrate exceeds F500.
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7.3 Tangential Speed Control

The cutting feed usually controls the speed in the tangential direction of the contour path to make
it reach the specified speed value.

A 4 Start point

End point

. End point
Start point~_|

Fx

v
x
v
b

Linear interpolation Circular interpolation

[

Fig. 7-3-1

F: The speed along the tangent F/ F,*+Fy?+F*
Fx: The speed along X axis

Fy: The speed along Y axis
Fz: The speed along Z axis
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7.4 Keys for Feedrate Override

The feedrate in MANUAL mode and AUTO mode can be overridden by the override keys on the
operator panel. The override ranges from 0~200%(21 gears with 10% per gear). In AUTO mode, if
the feedrate override is adjusted to zero, the feeding is stopped by the system with O cutting override
displayed. The execution is continued if the override is readjusted.

7.5 Auto Acceleration/Deceleration

The system enables the motor to perform acceleration/deceleration control at the beginning and
the end of the movement, which thus obtains a stable start and stop. In addition, the automatic
acceleration/deceleration can also be applied when the moving speed is changed, the speed thus
can be changed steadily. Therefore, the acceleration/deceleration needs not to be considered during

programming.

Rapid traverse: Pre-acceleration/deceleration ( 0 : lineartype ; 1 : Stype )
Post acceleration/deceleration (0: linear type; 1: exponential type)
Cutting feed: Pre-acceleration/deceleration ( 0 : lineartype ; 1 : Stype )

Post acceleration/deceleration (0: linear type; 1: exponential type)
MANUAL feed: Post acceleration/deceleration (0: linear type; 1: exponential type)

(Set the common time constant for each axis by parameters)
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Speed,
Speed after interpolation
/ \ —— —— Speed after acceleration/deceleration
.,
4 Time
Speed
P Tr: Acceleration/deceleration time constant for
/— _—— rapid feed
\ (data parameter 105-124)
— \ »Time
=2 1.5 — —

R Rapid feed Tr
T A apid fee
=
(@}
Q
o speed
% /— - — — \ Tc. Acceleration/deceleration time constant for cutting
=. / feed and manual feed
8 / \ (data parameter 125-128 )

\ >
— » Ti
ST e ST » Time

Cutting feed/manual feed

Fig. 7-5-1

7.6 Acceleration/Deceleration at the Corner in a Block

Example: If a block containing only Y movement is followed by a block containing only X
movement, the latter X block accelerates as the former Y block decelerates. The tool

path is as follows:

Y
A

A

An exact stop instruction is

inserted here.

—»  Programmed path
— — » Actual tool path

> X

Fig. 7-6-1

If an exact stop instruction is inserted, the tool is moved along the real line as in the above figure by
the program, otherwise the bigger the cutting feedrate is, or the longer the time constant of the
acceleration/deceleration is, the bigger the arc at the corner is. For circular instruction, the actual arc
radius of the tool path is smaller than the arc radius specified by the program. The mechanical system
permitting, reduce the acceleration/deceleration time constant as far as possible to minimize the error

at the corner.
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Chapter 8 Tool Function

8.1 Tool Function

By specifying a numerical value (up to 8 digits) following address T, the tools on the machine can
be selected.

Only one T code can be specified in a block by principle. However, if no alarm occurs when a
block contains two or more instructions of the same group via setting, the last T code takes effect.
Refer to the manual provided by the tool machine builder for the digits after address T and the
corresponding machine operation of T code.

When a movement instruction and a T code are specified in the same block, the instructions are

executed simultaneously.
When the T code and tool change instruction are in the same block, the T code is executed

—

before tool change instruction. If they are not in the same block, M06 executes the T code specified Y
by the last program. c_%
3
Such as the program below: 3
000010; @
N10 T2M6; Spindle tool number is T2
N20 M6T3; Spindle tool number is T3
N30 T4; Spindle tool number is T3
N40 M6; Spindle tool number is T4
N50 T5; Spindle tool number is T4
N60 M30

%
After the tool change, the spindle tool number is T4.
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Chapter 1 Operation Panel

Chapter 1 Operation Panel

1.1 Panel Layout

An integrated operator panel is applied to GSK990MC CNC system which consists of LCD area,
editing keyboard area, soft key function area and machine control area, which is shown below:

LCD display area editing keyboard area
o ¥
R ik
JOG OVAD. 2000
X 20 26 Tl e e e o ARl 1 )
é' glxX|¥Y|Z a4c 5r E]owm
L i) - - W
Y 23.48?w Geee0n A ledk = [V.I 5-‘ T-z F 1 g~ 3= SEAACH
Z 37,833~ jnmm— 0= |H |0 =8 ~] O] « ]
[COMMAND T N TROOQ
| [CEFEET: Hotue: Dhaee B £ | vome | oo | s Jwsenn | ares [ oeere | weur
GOR G17 GO G4 G2l GA0 G4 oa2 [PART CNT: 2098 /9809
GO0 GOE G1S G5B GEO  G64  GOT  GLD [CUT TIME 299 & 29
DATA L ne fsermc oy Jossoss] asau | Her
[ | | PATH 1
S ]
p—f
al I B R S s e s | A I
ole[®[ale[=[n[=[¥[? F-f=lfle fol= [n[= )
o v - we | wewsi | ewr ac_Joms ) ine Ut Jr o Jeowwan]  0c oo o] wo h o]
SEPEEHE A Eraae ] R @
Q
=
(@)
-]
soft key function area machine control area

Fig. 1-1-1  GSK990MC panel

1.2 Explanation for Panel Functions

1.2.1 LCD Display Area

GSK 990MC system is employed with 8.4 inch color displays with resolution of 800%600.
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1.2.2 Editing Keyboard Area

5
™~
b=
<

N

(13]
o

BEIEE
150

mom

\

SHIFT § INSERT g ALTER

@
N
T

I

J:ls|njafof

SETTING § GRAPH QJ DIAGNDSIS

\;/ Y
B 2P

IEl

Fig. 1-2-2-1 Editing keyboard area of GSK990MC

—
—

The functions of the keys on the editing keyboard area are divided into 10 small areas, which are

@)
3 explained as follows:
%-—Jt No. Designation Explanation
S 1 Reset key For system reset, feed and output stop
Address . . .
2 key For inputting addresses in MDI mode
3 Nkuen;ber For inputting numerical values in MDI mode
For Inputting numerical values, addresses or data into the buffer
4 Input key . L ,
area; confirming the operation result
5 Screen By pressing any of the keys, the corresponding page is entered.
operation key See chapter 3 for details.
6 Page key For page switching in the.same display mode, and page
down/up in the program
7 Cursor key For moving the cursor in different directions
8 Editing key For moving the cursor to the beginning or the end of a block or a
program.
9 Search key For searching data and addresses to view and modify
For inserting, modifying or deleting a program or a block during
10 Editing key programming, by using compound keys.

1.2.3 Screen Operation Keys

There are 8 display keys for operation pages and 1 display key for the help page on the panel in this
system, which is shown below:
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Chapter 1 Operation Panel
POSITION| |PROGRAM|{ |SYSTEM PLC SETTING| | GRAPH | | DIAGNOSIS| | ALARM HELP
Position Program System PLC Setting Graph Diagnosis Alarm Help
page page page page page page page page page
Name Explanation Remarks
Position Press this key | Subpages for relative coordinates, absolute coordinates and all
age to enter | coordinates of the current point and PLC can be displayed by switching
bag position page | corresponding soft keys
Subpages for programs, MDI, current/mode, current/time, and program
= Press this key | directory can be displayed by switching corresponding soft keys.
grogra i diff. t be Vi db . K
m page to enter Program names in different pages can be viewed by pressing page keys
program page | in directory subpage.
Press this key | Subpages for tool offsets, parameters, macro variables and screw pitch
System ! oot i
age to enter | can be displayed by switching corresponding soft keys
P system page
PLC Press this key | The version of the PLC ladder and the configuration of system I/O can be
to enter PLC | viewed on this page, and the modification for PLC ladder is available in
page
page MDI mode.
Settin Press this key | Four subpages in total. The subpages for setting, workpiece coordinate,
a eg to enter | data and password setting can be displayed by switching corresponding
bag setting page soft keys.
. Press this key | Subpages for graphic parameters and graphic display can be viewed by
Graphic e . . .
age to . enter | switching correspondmg _soft keys. The center, size and ratio for the
P graphic page | graph are set using graphic parameters
Press this key
Diagnosis| to enter | The states of 1/O signals on the system side can be viewed in this page
page | diagnosis by switching corresponding soft keys
page
Alarm Press this key Subpages for a variety of alarm message can be viewed by switching
to enter alarm .
page corresponding soft keys.
page
Help Press this key Help message about the system can be viewed in this page by switching
to enter help )
page corresponding soft keys.

page

Note: The page switch above can also be done by pressing corresponding function keys repeatedly after bit
parameters NO:25#0 ~ 25#7, NO:26#6 ~26#7 are set. Refer to CHAPTER 3 in this manual for the
explanation for each page.

1.2.4 Machine Control Area

o@ o@
‘oD

FilrellFrall Fa ll 5 wootfmoo+] 0+ O WIS ' |
A OVERRIDE S F. OVERRIDE B 5. O o d| ﬁ F4 &
L L] L] L] .n .@ Ll Ll ftﬂ‘m% A L] L 0 O L] . L
E:l) :‘% 9 ﬁL STEP ONE mljm ﬁ ix m::}: 5. OVERRIDE % :s[rhna <E, rm‘{}; E>
.M;UE“ .a.a' .E .& .“;:J““ .f*i I-‘or- Ié;' m%_,_, m%_,, :B,%_,, .:mj .@ .@ .% .E
Fig. 1-2-4-1 Machine control area of GSK990MC
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Keys

Designation

Explanation

Remarks and operation
explanation

‘D

EDIT

Edit mode key

To enter edit mode

decelerates to stop after current
block is executed

‘@

Auto mode key

To enter auto mode

In this mode, program in internal
memory is selected

AUTO
L]

ED MDI mode key To enter MDI mode

MDI
'.,é_ Machine zero To enter machine

MACHRE mode key zero mode
®

Il St de k To enter step mode

e ep mode key p
o Manual mode To enter manual Switching to Mgnual Mode in Auto
= mode, system immediately

key mode
AL decelerates to stop
Switching to MPG mode in Auto

.@ MPG mode key Tode nter MPG mode, system immediately

MPG mode decelerates to stop

DNC

DNC mode key

To enter DNC
mode

Switching to DNC mode in Auto
mode, system decelerates to stop
after current block is executed

For a block preceding
with “/” sign. If itis on,

L ]
Block skip key the indicator lights up
SKP And the block is
skipped.
For switching the
o Single block key execution between
E’ single block and
INGEE blocks. If it is on, the
indicator Lights up.
. T ; Auto mode, MDI mode
w)p . The indicator lights up ’ ,
DRY Dry run switch | ;¢ dry run is valid. DNC mode

M.S.T. lock switch

M.S.T. function output
is invalid if the indicator
for M.S.T. function lock

Auto mode, MDI mode,
DNC mode

output is invalid.

MS.T. LOCK
lights up.
® The indicator lights @Iutohrnode, MD'\}I;ngde,
) Machine lock switch| up if it is on, and the aching zero,
iy achine lock switc . ) mode, Step mode,
Lock axis movement

MANUAL mode, DNC
mode
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Operation Panel

Remarks and operation

Keys Designation Explanation explanation
'r'I} Machine working| Machine working Anv mode
GHT light switch light ON/OFF y
0 Lubricant oil | Machine Iubricant Anv mode
-~ switch ON/OFF y
L ]
%4 Coolant switch | Coolant ON/OFF Any mode
COOLING
® 5 i Chip removal
P74 Chip removal A d
B switch ON/OFF ny mode
. Spindle CCW MPG mode, ste
.:[hj o .:D’ Spindle control Spindle stop mode manue;l mori:le
cow  STOP oW keys Spindle CW '
. Spindle speed
dh%— oo b+ | Spindle override | adjustment (spindle

Any mode

SOVERRDE S.OVERRDE  S.OVERAIDE keys speed analog control
valid)
o Spindle JOG Spindle JOG Manual mode, Step
switch ON/OFF mode, MPG mode

JOG

O

Spindle exact

Spindle exact stop

Manual mode, Step

ORENTATION stop key ON/OFF mode, MPG mode
An alarm occurs if

°-¢ﬁ->| Overtravel the hard limit is reached.

OVERTRAVEL release key Press this key withits | MANUAL mode,
indicator lighting up to MGP mode
move the machine
reversely till the indicator
goes off.

" . Auto mode (the
For exiting the running . is th
'@ Program restart program or restoring to dlstgnce .to 90 's the
PROG, key o straight-line distance
RESTART the last machining state
from the current
before a sudden power .
loss point to the break
point)
) Whether the operation
5 Optional stop | js stopped after a block| Auto mode, MDI
e ON/OFF key | containing M01 is mode, DNC mode

executed.
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Keys Designation Explanation Remarks and gperatlon
explanation

o g - Feedrate override key Rapid traverse ON/OFF Any mode
2 & ® 8
£2 63 % E

X Rabpid override ke Auto mode, MDI mode, Machine
TE 22 LE P Y Rapid override key, manual | zero return mode, MPG mode,
RE P AL manual  step, MPG . :
S: e = step, MPG override selection Step mode, Manual mode, DNC

override selection key mode

For positive/negative
movement of X, Y, Z and Nth

&
>

[

<& [E Manual feeding key ;)t(s: r:lnod'\gA:nLcjjAﬂl;emoadx(iesand Machine zero return mode, Step
-- = - ’ mode, Manual mode, MPG mode
2| & moved in positive direction is
— selected by MPG
° Press this key to stop Auto Auto mode, MDI mode, DNC
E Feed hold key operation mode
FEED HOLD

Auto mode, MDI mode, DNC

Cvcle start ke Press this key and the system mode
y y automatically runs

II

Note 1: A block with more than 1 “/” sign at its beginning is skipped by the system even if the skip function is
OFF.

Note 2: In the explanation below, the keys in < > are the panel keys, in [ ] are the soft keys at the bottom of

the screen; [ ] indicates the corresponding page of the current soft key; B indicates there are
submenus.
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Chapter 2 System Power ON/OFF and Safety Operations

Chapter 2 System Power ON/OFF and Safety Operations

2.1 System Power-on

Before GSK990MC CNC system is powered on, ensure that:
a) The machine state is normal.
b) The voltage of the power supply conforms to the requirement of the machine.
c) The wiring is correct and reliable.

The current position (relative coordinates) is displayed after system self-check and initialization.

ACT POS (RELATIVE) 007998 6/818551

FEED F Bmm/min
PRG SPEED : 4]

— FEED OVRD :  1@0%
Y mm a 4@ B 120 160 200
e -

Fa 25% 8% 108%
—_— |

5P S Brpm
Y _4? ® 89?""" S 0000 100%

50 6@ 70 80 5@ 180 119 120
——— ]

Z _5.48@""" Tool T

COMMAND T NO: TOOOO
OFFSET: Ho00® DoO0O

f—]
p—

GO0 G17 GO0 G94 G21 GAD G49 G54 PART CNT: 0001/0000 O
G11 G698 GI5 G50 G669 GB4 G97  GI13 CUT TIME: 000: 00: 8
DATA 9: ©5: 55 o
[ PATH: 1 MDI =
o
REL ABS ‘ ALL ‘ PMONI ‘ S5

Fig. 2-1-1

2.2 System Power-off

Before turning off the system, make sure that:

1. The axes X, Y, Z of the CNC are at halt;
2. Miscellaneous functions (spindle, pump, etc.) are off.
3. The CNC power is cut off prior to cutting off the machine power.

When cutting off the power, check that:

1. The LED, which indicates the cycle start on the operator panel, is off.
2. All the movable parts of the CNC machine tool are at halt.
Press POWER OFF button to turn off the power.

Cutting off the power in an emergency

The power should be cut off immediately to prevent accidents in an emergency situation during
the machine running. However, the zero return, tool setting, etc. must be performed again because
an error between system coordinates and actual coordinates may occur after power-off.

Note: See the manual provided by the machine tool builder for the machine power cut-off.
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2.3 Safety Operations

2.3.1 Reset Operation
/7
RESET
With key / pressed, the system enters the reset state:
1. All axes movement stops;
2. The M functions are ineffective;
3. Whether the G codes are saved after resetting is determined by bit parameters NO:35#1 ~
NO:35#7 and NO:36#0~NO:36#7;
4. Whether F, H, D codes are cleared after resetting is determined by bit parameters NO:34#7;
5. In MDI mode, whether the edited program is deleted after resetting is determined by bit
parameters NO:28#7;
6. Whether the relative coordinates are cancelled after resetting is determined by bit parameter
NO:10#3;
7. In non-Edit mode, whether the cursor returns to the beginning of the program after resetting
is determined by bit parameter NO:10#7;
8. Whether macro local variables #1~#50 are cleared after resetting is determined by bit
parameter NO:52#7;
9. Whether macro common variables #100~#199 are cleared after resetting is determined by
bit parameter NO:52#6;
10. Resetting can be used during abnormal system output and coordinate axis action.
2.3.2 Emergency Stop

If the Emergency Stop button is pressed during machine running, the system enters into

emergency state and the machine movement is stopped immediately. Release the button (usually
rotate the button towards left) to exit the state.

Note 1: Confirm the faults have been removed before releasing the Emergency Stop button;

Note 2: Perform Reference Point Return again after releasing the Emergency Stop button to ensure the

coordinate position is correct.

In general, the emergency stop signal is a normal closed signal. When the contact point is open,
the system immediately enters into the emergency stop state and emergently stops the machine. The
connection for the emergency stop signal is as follows:
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2.3.3 Feed Hold

Users can suspend the execution pressing key FEED HOLD during the machine running. Please

note that the execution is not suspended in rigid tapping instructions and cycle instructions until the
current instruction is executed.

2.4 Cycle Start and Feed Hold

@ D

START FEED HOLD
oEk and

The keys are used for the program start and dwell operations in Auto
mode, MDI mode and DNC modes. Whether the external start and dwell is used is set by PLC
address K5.1.

Note 1: Switch among Auto, MDI and DNC. Before completing the current block, the cycle start is valid.

Press <Feed Hold>

key, and the feed hold function is invalid.

Note2: Auto, MDI, DNC mode is switched into Edit mode. Before the current block is performed

completely, the cycle start is invalid. Press <Feed Hold> key, and the feed hold function is invalid.

Note 3: Auto, MDI, DNC mode is switched into Machine Zero Return, Step, Manual, MPG mode. Press

<Feed Hold> key, and the feed hold function is invalid.

Note 4: When the cycle start is valid, Auto, MDI, DNC is switched each other or it switched into Edit,

before executing the current block completely, press the feed hold key, and the feed hold function
is invalid.

2.5 Overtravel Protection

Overtravel protection must be employed to prevent the damage to the machine due to the
overtravel of the X, Y, or Z axis.

2.5.1 Hardware Overtravel Protection

The overtravel limit switches are fixed at the positive and negative maximum stroke of the
machine X, Y and Z axes respectively. If the overtravel occurs, the moving axis decelerates and
stops after it touches the limit switch. Meanwhile, the overtravel alarm is issued.

Deceleration and stop

Tool <— | Tool
AY

VAN X

Limit switch

Fig. 2-5-1-1
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Explanation:
Overtravel during auto mode

In Auto mode, if the tool hits the stroke limit switch during the movement along an axis, all the
axis movements are decelerated to stop with the overtravel alarm being issued. The program
execution is stopped at the block where the overtravel occurs.

Overtravel during Manual mode

In MANUAL mode, if any axis contacts the stroke limit switch, all axes will slow down
immediately and stop.

2.5.2 Software Overtravel Protection

The software stroke ranges are set by the data parameters P66~P73, with the machine
coordinates taken as the reference values. Overtravel alarm occurs if the moving axis exceeds the
setting software stroke. Whether the stroke check is performed after power-on and before manual
reference point return is determined by bit parameter N0:11#6 (0: No, 1: Yes). Whether the
overtravel alarm is issued before or after the overtravel when the software limit overtravel occurs is
set by bit parameter N0:11#7 (0: before, 1: after). After the overtravel occurs, move the axis out of the
overtravel range in the reverse direction in Manual mode to release the alarm.

2.5.3 Overtravel Alarm Release

() -%—)I
Method to release the hardware overtravel alarm: In manual or MPG mode, press key OVERTRAVEL
on the panel, then move the axis in the reverse direction (for positive overtravel, move negatively; for

negative overtravel, move positively).

2.6 Stroke Check

By stored stroke check 1 and 2, the system can specify 2 areas where the tool is forbidden
to enter.

(X)Y,2)

(1,J,K)

(1) Forbidden area is inside

(X,Y,Z2)

(1LJ,K)

(1) Forbidden area is outside

|:| : Forbidden area for the tool

Fig. 2-6-1 Stroke check
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When the tool is moved beyond the stroke, an alarm is issued and the machine is decelerated
and stopped.

When the tool enters the forbidden area with an alarm issued, move the tool in the reverse
direction relative to the one in which the tool enters.

Explanation:

1. Stored stroke check 1: Its boundary is set by data parameters P66~P73. The outside of this

area is the forbidden area, which is usually set as the machine maximum stroke by the machine
builder.

2. Stored stroke check 2: Its boundary is set by data parameters P76~P83 or program instructions.

The inside or outside of this area can be set as a forbidden area by bit parameter NO:11#0 (O:
inside for forbidden area; 1: outside for forbidden area)

1) Point A and point B in the following figure must be set when the forbidden area is set by
parameters.

>ACX,Y,Z)

B(1,J.K) i

X>1,Y>J,Z>K

X-I>§(Least instruction increment unit)
Y-J> §(Least instruction increment unit)

Z-K>Q (Least instruction increment unit)

Fig. 2-6-2 Creating or changing forbidden area by parameters

When the forbidden area is set by data parameters P76~P83, the data should be specified by the

distance (output increment) from the machine coordinate system in the least instruction increment
unit.

2) When the forbidden area is set using program instructions: G12 forbids the tool to enter the forbidden
area; G13 allows the tool to enter the forbidden area.

G12 must be specified in a separate block in a program. The instructions below are used for creating
or changing the forbidden area.

G12 X_Y_Z_1_J_K

—

A(X,Y,Z)

B(1,J.K) |

X>1,Y>J,Z>K

X-1>T(Least instruction increment unit)

Y-J>§(Least instruction increment unit)

Z-K>T(Least instruction increment unit)

Fig. 2-6-3 Creating or changing forbidden area using programs

If it is set by a G12 instruction, specify the data by the distance from the machine coordinate
system in the least input increment (Input increment). The programmed data is then converted
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into the numerical values in the least command increment, and the values are set as the

parameters.
Example 1: The inside is the forbidden area

N1 G12 X50 Y40 Z30 120 J10 K15;

N2 G01 X30 Y30 Z20;

N3 G13;
N4 G01 X50;

(bit parameter NO:11#0=0):

Setting point A (50, 40, 30) and point B
(20, 10, 15) for the tool forbidden

area

Linear interpolation to (30, 30, 20)

Cancelling stored stroke check

Example 2: The outside is the forbidden area (bit parameter NO: 11#0=1):

N1 G12 X50 Y40 Z30 120 J10 K15;

N2 G01 X10 Y-10 Z-10;

Setting point A (50, 40, 30) and point
B (20, 10, 15) for the tool forbidden
area

Linear interpolation to (10, -10, -10)

N3 G13; Cancelling the stored stroke check
N4 G01 X50;

3) Check point for the forbidden area: Before programming for the forbidden area, please confirm
the check point (the top of the tool nose or tool holder). As is shown in Fig.2-6-4, if the check
point is A (tool nose), the distance “a” should be set as the data for stored function check; if the
check point is B (tool holder), the distance “b” should be set as the data for stored function check.
When the check point is A (tool nose), and the tool lengths vary with the tools, the forbidden area
should be created according to the longest tool, thus ensuring the safe operation.

Tool position after
reference point return
A A
Area
boundary
|:| : Forbidden area for tool
Fig. 2-6-4 Setting forbidden area
4) Tool forbidden area overlap: The forbidden area can be created by overlap, as is shown in the

170
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5)

|:| : Forbidden area for tool

Fig. 2-6-5 Setting overlapping forbidden area

Unnecessary limits should be set beyond the machine stroke.

When bit parameter NO:11#6=0, effective time for a forbidden area: after power is switched on,
and manual reference point return or automatic reference point return by G28 is executed, the
forbidden area becomes effective.

When bit parameter NO:11#6=1, after the power is turned on, if the reference position is in the
forbidden area, an alarm occurs (only effective in G12 of stored stroke limit 2)

Alarm release: If the tool enters the forbidden area with an alarm being issued, it can only be

moved reversely. To release the alarm, move the tool reversely till it is beyond the forbidden
area and resets the system. After the alarm is released, the tool can be moved forward or
backward freely. See section 2.5.2 in this manual for details.

An alarm is issued when G13 is converted to G12 in the forbidden area.

Whether the stroke check is performed is set by bit parameter NO:10#1. When bit parameter
NO:10#1=0, the stroke check is not performed before movement; when bit parameter
NO:10#1=1, the stroke check is performed before movement.
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Chapter 3 Page Display and Data Modification and Setting

Chapter 3 Page Display and Data Modification and Setting

3.1 Position Display

3.1.1 Four Types of Position Display

POSITION
Press key to enter position page, which consists of [REL], [ABS], [All] and

[PMONI] . The four subpages can be viewed using corresponding soft keys, which is shown below:
1) Relative coordinate: It displays the position of the current tool in the relative coordinate
system by pressing soft key [REL] . See Fig. 3-1-1-1:

ACT POS (RELATIVE) 087988 6/018551
FEED F Bmm/min

PRG SPEED :

— FEED OVRD : 108%

Y mm a 48 BB 120 1BE 26|

e —

Fi 25% 5@% 1BE%)

—

5P 5 @rpm
Y _4? Y 89?""" 5 00000 100%

50 B 78 8P 58 19 110 129
]

Z _5 ® 488""" Tool T o

COMMAND T NO: TODOO
OFFSET: HO000 DRoRo

f—]
p—

GE® G17 GO G94 G21 G4 G4Y Go4 PART CNT: 0001/0000 '®)
G11 G983 G15 G5@ G69 GB4 G97 G13 CUT TIME: 000: 00 §o]
DATA 9: 85: 55 @
[ PATH: 1 MDI o}
REL ABS ‘ ALL ‘ PMONI ‘ ‘ 8

Fig. 3-1-1-1

2) Absolute coordinate: It displays the current position of the tool in absolute coordinate system
by pressing soft key [ABS] (see Fig.3-1-1-2).

ACT POS (ABSOLUTE) 0e7998 6/018551

FEED F Bmm/min
PRG SPEED : 1}

_ FEED OVRD :  100%
& mm a 4@ BB 128 16E 208
e ——

Fa 25% 50% 100°%)
—_— ]

5P S Brpm
Y _47089?mm 500000 @ 100%

50 50 70 80 90 199 11@ 120
— ]

Z _50488""" Tool T

COMMAND T NO: TOGOO
OFFSET: HOGE® DODBO

GO0 G617 690 694 G21 GAB GA9 G54 PART CNT: 0001/0000
G11 G98 G615 G50 GBS GB4 G697 GI13 CUT TIME: 000: 00: 00
paTA [ 09: @6: 15
[ PATH: 1 MDL
‘ REL ‘ ABS ALL ‘ PMONI ‘ ‘
Fig. 3-1-1-2

3) ALL: It enters [ALL] page by pressing soft key [ALL] , displaying the following items:
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(A) The position in relative coordinate system;

(B) The position in absolute coordinate system;

(C) The position in machine coordinate system;

(D) The offset amount (displacement) in MPG interruption;

(E) Speed component;

(F) Remaining distance (only displayed in Auto, MDI and DNC mode)

The display is as follows (Fig.3-1-1-3) :

ACTUAL POSITION 0B7998 6/018551
(RELATIVE) (ABSOLUTE) (MACHINE)
X -1. 727 mn ¥ -1. 727 mn ¥ -1. 727 mn
Y -47, 897 mn Y -47, 897 mn Y -47. 897 m
z -5, 480 m z -5, 480 mn z -5, 480 mn
(HANDLE INTR) (SUBSPEED) (REM DIST)
X 0. 200 mm X Q. 000 mm X B. 000 mm
Y @, BOO mn Y @, DOD mn Y @, BOO mn
z @, BOO mn z @, BOO mn z @. BO® mn
DATA [ | @9:86: 29
| PATH: 1 MDL
= REL ABS ‘ ALL PMONL
Fig. 3-1-1-3

4) Monitor mode

It enters [PMONI] page by pressing soft key [PMONI] . In this mode, the absolute
coordinates, relative coordinates of the current position as well as the modal message and
blocks of the program being executed can be displayed (See Fig. 3-1-1-4):

O
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MONITOR 007998 1/@18551

GO@ G17 G9O G94 G21
(ABSOLUTE) (REM DIST) G40 GA49 G11 G92 G15
G50 G69 G64 G97 G13
X =1. 727 mm X 8. mim G54
¥ -47.897 m Y 2. - F 0 AR 8
5 @ AS 1]
Z =5, 4880 m Z @, 000 mm T ® H o D
M 30
087998 ;

G92 X0 YD Z0 ;

N102 GB G9B X74. 295 Y-50.
N106 Z3@0 M3 51500 M8

N1@8 Z2. 3 ;

N126 X75. 425 Y-48. 551 Z. 028
N128 X75. 472 Y—-48. 356 Z. 031

DATA | | @9:07: 05
| pat: 1 [
‘ REL ‘ ABS ‘ ALL ‘ PMONT ‘ ‘
Fig. 3-1-1-4
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Note 1: Whether the modes are displayed in [PMONI] page can be set by parameter NO: 23#6. When
BIT6=0, the machine coordinates are displayed in the position where the modal instructions are
displayed.

Note 2: In <MACHINE ZERO>, <STEP>, <MANUAL> and <MPG> modes, the intermediate coordinate
system is a relative one; while in <AUTO>, <MDI> and <DNC> modes, it is the distance to go.

3.1.2 Display of Cut Time, Part Count, Programming Speed, Override and Actual
Speed

The programming speed, actual speed, feedrate and rapid override, G codes, tool offset, part
number, cut time, spindle override, spindle speed, tools etc. can be displayed on the subpages[REL]
and [ABS] of page <POSITION> (see Fig.3-1-2-1).

ACT POS (RELATIVE) 087998 1/018551

FEED F Bmm/min
PRG SPEED : B

_ FEED OVRD :  100%
® mm 46 86 129 1E@ 20
s

F@ 25%  5E% palugs
|

SP 5 @rpm
Y _47089?mm S 0EooD O 100%

50 §@ 7@ 8@ 90 108 11@ 120
—

Z _5.48@""" Tool T

COMMAND T NO: TOGOO
OFFSET: Ho000 DeoOd

GO® G17 G9@ G944 G21 GA® B43 G54 PART CNT: 8001/0000
G11 G98 G15 G50 G69 GB4 G97 G13 CUT TIME: 000: 00: 00
DATA [~ 9: B7: 52
| PATH: 1 MDI
REL ABS ‘ ALL ‘ PMONT ‘ ‘
Fig. 3-1-2-1

The meanings of them are as follows:

Speed: The actual cutting speed overridden;

Programmed speed: Speed specified by F code;

Feedrate override: Feed override selected by feedrate override keys;

Rapid override: Rapid override selected by rapid override keys;

G codes: The values of the G codes in the block being executed;

Tool offset: HO000, the tool length compensation for the current program; D000O, the tool
radius compensation for the current program;

Part count: When M30 or M02 is executed in Auto or DNC mode, the count increases by 1. In

other modes, the count does not increase when M30 or M02 is executed;
Cut time: Time counting starts after Auto run starts, with a unit of “hour: minute: second”;

0

S00000: command speed. Pres in [REL]), [ABS] page to position to “S 00000” (the
spindle speed), at the moment, modify the S value(modification range is the set value of
0~P258).

TO00O0: Tool number specified by T code in a program

Note: The part count is reserved after power-down.
Ways to clear part count and cut time:

1) Switch to POSITION page, select MDI mode
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2) Press key

INPUT

\

for confirmation; if key

INPUT

3) Shift to CUT TIME by keys Up and Down.

4) Press key

Note 1: To display the actual spindle speed, an encoder must be applied to the spindle.

INPUT

to clear the CUT TIME.

to locate the cursor to the PRT CNT item, input data and press key

is pressed directly, the part count will be cleared.

Note 2: The actual speed= the programming speed F x override; The speed of each axis is set by data
parameters P88~P92 in GO0 mode and it can be overridden by rapid override; the dry run speed is
set by data parameter P86.

Note 3: The programming speed for feed per revolution is displayed when the block involving feed per
revolution is being executed.

Note 4: The total number of machined workpieces can be set by data parameter P356, and the total number
of workpieces to be machined is set by number parameter P357.

3.1.3 Relative Coordinate Clearing and Halving

The steps for clearing relative coordinate position are as follows:
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2) Clearing operation: Press and hold key “X” till X in the page flickers, then press key

176

1) Enter any page that displays the relative coordinates (Fig. 3-1-3-1);
ACT POS (RELATIVE) 0B7998

1/018551

X —1.720m
Y —47 .83 (m
Z —9 . 480

FEED F Bmm/min
PRG SPEED : 1}
FEED OVRD : 100%
@ 48 B@ 120 160 , 200)
"""

Fa 25%  5E% 180%
—_— |

5P 5] Brpm
5 pODEO  100%

50 6@ 79 5S¢ 30 18@ 118 129
—_— ]

Tool T 5]
COMMAND T NO: TBOOO
OFFSET: Ho@@@ DBEOA

GOB G17 G989 G94 G21 G40 G489 G54
G11 GS8 G15 G5@ GBS GB4 G97 Gi13

PART CNT: 0001/0000
CUT TIME: 000: 00: 0@

09. @7: 52

PATH: 1 MDI

Fig. 3-1-3-1

to clear the relative coordinate in X axis;

CAMNCEL
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ACT POS (RELATIVE) 0B7998 1/018551
FEED F Bmm/min

PRG SPEED : i}

_ FEED OVRD :  100%

® mm a L) B8 128 16 208

ES—— |

F@ 25% 0% 1A0E%|

=

SP 5 Brpm
Y _4? Y 89?mm 5 0BO0O 100%

50 B0 79 0 90 106 116 126
—_— ]

Z _5.488""" Tool T

COMMAND T NO: TEGE@
OFFSET: HOG00 DBOOO®

GO@ G17 G909 G94 G21 GAG GAS GH4 PART CNT: 0001/0000
611 G98 G15 G5@ GB9 GB4 G97 G13 CUT TIME: 000: 00: 00
DATA [~ 9: 07: 52
| PATH: 1 MDL
REL ABS ‘ ALL ‘ PMONT ‘ ‘
Fig. 3-1-3-2

3) Halving operation: Press and hold key “X” till “X” in the page flickers, then press key

INPUT

to halve the relative coordinate in X axis. (The relative coordinate of the

axis is divided by 2);

4) Coordinate setting: Press and hold key “X” till “X” in the page flickers, input the data to be set

INPUT

and press key for confirmation, then the data will be input into

the coordinate system.
5) Steps for clearing Y and Z values are the same as the above.

3.1.4 Bus Monitor Position Page Display

When the system selects the Ethernet bus communication mode, pressing

POSITION
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enters the

position page display. Press [PMONI] soft key to enter [PMONI] page. In the page, the system
displays the current position’s machine coordinates, multi-coil position, encoder value, grating
position, motor speed and motor load (% is a rated load’s percentage). The page is used to machine
debugging and real-time monitoring the current run state, which is shown in Fig. 3-1-4:
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SERVO MONI 0eREO1 1/000008
(MACHINE) (CUR POS) (ENCODER VAL)
X 2014.6997 X 4@29 X 52362
Y 0. BEOE Y 416 Y 82602
z 0. 6EOA z 4048 z 44299
(GRATING POS.) (MOTOR REVY) (MOTOR CURRENT)
X 0. 600 X 8.0 X 0. 60
Y 0. 000 Y @.0 Y 0. 00
Z @. 000 z @.0 z 0. 00
| | | |PATH: 1
REL ABS ALL PMONI ‘ MONI

Fig. 3-1-4

3.2 Program Display

PROGRAM

Press key to enter program display page which consists of 5 subpages: [EPRG] ,
[MDI], [CUR/MOD], [CUR/NXT] and [DIR] . They can be viewed and modified by
corresponding soft keys (See Fig.3-2-1).

II

1) Program display

Press soft key [EBPRG] to enter program page. In this page, a page of blocks being executed in
the memory can be displayed (See Fig. 3-2-1).
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PROGRAM 087998 1/018551

087998 ;

G92 X0 YO Z0 ;

N102 GO G9@ X74. 295 Y-50.
N10E Z30 M3 S1500 MS

N1B8 22. 3 ;

N126 X75. 425 ¥Y-48. 551 Z. 028
N128 X75. 472 ¥-48. 356 Z. 831
N13@ X75. 496 Y-48. 174 Z, 833
N132 Y-48. 011

N134 X75. 472 ¥-47. 876 2. 031
N136 X75. 425 Y-47. 776 Z. 028
N138 X75. 354 Y-47. 719 Z, 823
N14@ X75. 26 Y-47. 712 2, 017
N142 X75. 142 Y-47. 764 Z. 009
N144 X75. Y-47.882 Z@.

N146 M30 ;
DATA | ®@9: 08: @B
[ PATH. 1 MDI
MDI CUR/MOD | CUR/NXT DIR ‘
Fig. 3-2-1
By pressing soft key [EIPRG] again, the program EDIT and modification page is entered (see

Fig.3-2-2).
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0oB7998 ;

G92 X0 YO Z0 ;

N1@2 GB G9B X74. 295 Y-50.
N1@6 Z3@ M3 51500 M8

N1@8 Z2. 3 ;

N126 X75. 425 Y-48. 551 Z. 028
N128 X75. 472 Y-48. 356 Z. 031
N13@ X75. 496 Y-48. 174 Z. 833
N132 Y-48. 811

N134 X75. 472 Y-47. 876 Z. 031
N136 X75. 425 Y-47. 776 Z. 028
N138 X75. 354 Y-47. 719 Z. 023
N14@ X75. 26 Y-47. 712 £, 017
N142 X75. 142 Y-47. 764 Z. 009
N144 X75. Y-47.882 20,

N146 M30 ;
DATA | | ©9:08: 19
path: 1[I

Fig. 3-2-2

Press keyl P lto enter the next page -------
Press key[» 1to enter the next page -------

Press key [ 4] to return to the previous page

Note: The [CHECK] function can only be performed in Auto mode.

[BG. EDIT] and [BG. END] are used only in AUTO and DNC mode (background edit
function). Functions of [BG.EDIT] are the same as the program edited in <EDIT> mode (See
CHAPTER 10 “Program Edit"). Save the editing by [BG. END] or exit the background EDIT page
by [RETURN] after editing.

2) MDI display

Press soft key [MDI] to enter MDI page. In this mode, multiple blocks can be edited and
executed. The program format is the same as that of the editing program. MDI mode is applicable to
simple program testing operation (see Fig. 3-2-3) .

GO0 G17 GIO G94 G21
G40 G49 G11 G958 G15
G50 GBY GB4 G97 613
X -1.727 m X A, TE7 G54
Y -47.897 m ¥ -47.897 m F 0 AR
5 0 AS
Z =5, 480 mm Z —5. 4880 mm T ® H @ D @
M 20
00B000 ;
%
DATA | ©9:09: 30
PATH: 1 ﬁ
o e e o
Fig. 3-2-3
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3) Program (CUR/MOD) display
Press soft key [CUR/MOD] to enter current/mode page. It displays the instructions of the
blocks being executed and the current modal values. MDI data input and execution are
available in MDI mode. (See Fig. 3-2-4).

PROGRAM (CURRENT / MODAL ) 007998 1/918551
(CURRENT) {MODAL)
X GOO F 1]
Y G17 5 1]
z 690 M 30
* G94 T 0000
% G54 H 0000
G21 D 0000
G40
G49 (ABSOLUTE)
G11
. can X -1.727 m
I F G15 Y -47. 897 m
J M G50
K o o859 z -5, 480 m
P T GB4
) H Ga7 SPRM  (G5000
L D G13 SMAX 100000
DATA | ©9:@9: 42
| PATH: 1 MDI
‘ ®PRG ‘ MDL ‘ BUT sl CUR/NXT DIR ‘ ‘
Fig. 3-2-4

4) Program (CUR/NXT) display
Press soft key [CUR/NXT] to enter current/next page. It displays the instructions of the blocks
being executed and the blocks to be executed. (See Fig. 3-2-5).

—
—

©)
e
@ PROGRAM (CURRENTINEXT ) 007998 1/818551
Q
(=l (CURRENT) (NEXT)
8 X X
Y Y
Z Z
* *
* *
R R
I F I F
J M J M
K =] K =]
p T p T
o H o H
L D L D
09: @9: 58
1 [ patt: 1 A
‘ HPRG ‘ MDI ‘ CUR/MOD ‘ DIR ‘ ‘
Fig. 3-2-5

5) Program (DIR) display
I . Press soft key [DIR] to enter program (DIR) page, the contents of which are displayed as

follows (Fig.3-2-6):

(a) PRG USED: The saved programs (including subprograms) /maximum number of the
programs that can be saved.

(b) MEM USED: The capacity occupied by the saved programs /the remaining capacity for
program storage.

(c) PROGRAM DIR: The sequence numbers of the saved programs are displayed in

sequence.
(d) Previewing the program where the cursor is located
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15/ 1504/ 5B368
00700] 95878
007700 3448 11-87-85 186: B2
087704 126658 11—@7—q5 16: B2
087998 5812698 11-87-11 16: 49
007999 5813648 11—@7—q6 11: 14
091000 111B 11-67-11 15: 29

0@79383

BI2XEYEZ0

N1B2 Ga G3@ X74.235 Y-50@.
N1BE Z3OM3S1506ME

N1B8Z2. 33

N12EX75. 425Y-48. 6517, 026
WN128 X758, 472 Y-48, 356 Z. 031
WN13@ X75. 496 Y-48.174 7. 033

[~

16: 51: 46

SEQ.

which are displayed as follows (See Fig. 3-2-7):

Fig. 3-2-6
II Press soft key [DIR] again to enter PROGRAM (USB DIR) display page, the contents of

PATH: 1

o T
I

4 1 K
000016. txt 2068 #3-@8-14 12: 18 =
000017, txt 2568  ©8-98-14 12: 18
ODP2EE. txt 126658568 11—@9—48—1s:ma:13
0000Z7. txt 2568 B8-@8-14 12: 18
087999 5813648 11-07-6 11:14
031001
BESHE1PSAN#1PASRL i
BEIBENE156ERGAE
M58 5
GEoHE1PABU#1BB1R1
GESHELP200#1BBBR1
WM13G91643630Z0 5
/=)
INPUT [~ | 16:54: 44

PATH: 1 ﬁ

Fig. 3-2-7

Explanation: The program numbers in memory can be displayed by the page keys. The program

names with more than 6 digits or irregular formats cannot be previewed.

3.3.1 Display, Modification and Setting for Offset

3.3.1.1 Offset Display

Press soft key [EHIOFFSET] to enter OFFSET page which is shown as follows (fig. 3-3-1-1-1):
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001 0. 000 0. 000 0. 000 . 900
002 0. 000 0. 900 0. 000 0. 900
003 o. 2. o. 2.
004 o. 2. o. 2.
005 0. 000 0. 000 0. 000 . 000
006 0. 000 . 900 0. 000 . 900
007 0. 000 . 000 0. 000 . 200
008 0. 000 0. 000 0. 000 0. 000
009 0. 000 0. 000 0. 000 . 000
010 0. 000 . 900 0. 000 . 900
X @. 00B0mm Y B. 0@mn z 0. BOB@mm

INPUT | 10:49:10

e MOI |
Fig. 3-3-1-1-1

Press soft key [EHIOFFSET] in the above figure to enter offset operation subpage. See fig.
3-3-1-1-2:

001 0. 000 @. 000 0. 000 0. 000
= 002 . 800 @. 000 0. 000 0. 000
003 o. @. 000 o. o.
'®) 004 . 200 @. 000 0. 000 . 200
© 005 2. o. 000 0. 000 0. 000
@ 006 2. ) 0. 000 0. 000
o 007 0. 000 @. 000 o. 000 0. 000
o 008 o. @. 000 o. 0.
S 009 2. @. 000 0. 000 . 200
010 2. @. 000 0. 000 0. 000
r e ]
X 62. 273m Y  -47.897m z -5, 488
INPUT [~ | 16:55:53
e DI |
Fig. 3-3-1-1-2

The offset value can be input directly or added to or subtracted from the actual position value.
GEOM (H) stands for tool length compensation, WEAR (H) for tool length abrasion; GEOM (D)
stands for tool radius compensation, and WEAR (D) for tool radius abrasion.

3.3.1.2 Modification and Setting for Offset Value

The steps for setting tool offset in Offset page are as follows:
1) Press soft key [EOFFSET] to enter offset display page.

2) Move the cursor to the target offset number.

Step 1: Press page keys to display the page where the offset value is to be modified, move the
cursor by pressing cursor keys to the offset number to be modified.

SEARCH
Step 2: Press key to search after inputting the offset number.
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INPUT

3) Input offset value in any mode, and press key or soft key [INPUT] for confirmation.

4) In any mode, input offset amount, and then press soft key[ +INPUT] or [-OUTPUT]. After that,
the system computes the offset amount automatically and displays it on the screen.

Note 1: During the tool offset modification, the new offset value is ineffective till the T code which specifies its

offset number is specified.

Note 2: The offset value can be modified anytime during the program execution. If the value is required to take
effect in time during the program execution, the modification must be completed before the tool
offset number is executed.

Note 3: If the length offset value needs to be added to the relative coordinate value of Z axis, the offset value
should be specified behind Z code, then they will be automatically added up in the system.

For example, if Z 10 is input, the offset value is the one obtained by adding 10 to the current relative
coordinate value of Z axis.

3.3.2 Display, Modification and Setting for Parameters

3.3.2.1 Parameter Display

Press soft key [EBPARA] to enter parameter page. There are two subpages, including [BITPAR]
and [NUMPAR]. Both of them can be viewed and modified by corresponding soft keys, as is shown
below:

1) Bit parameter page Press soft key [BITPAR] to enter this page (see Fig. 3-3-2-1-1):

BIT PARAMETER 007998 1/018550
NO. Bit7 Bité BitS Bitd Bit3 Bit2 Bitl Bit0d
0006 MAOB  ZPLS  =x%x  xxxx  =xxx xxxx ZMOD ZRN

0 1
0007 | AATP  ZMI4 2ZMIz  2ZMIy ZMIx  **%x  AART  *%xx
] 2 ) 1 0
QOBS | AXS4 AXSZ AXSY AXSX PLWA PLWZ PLWY PLWX
] 2 ) e
0009 #xxx  APZA APZZ APZY APZX UHSM  APC PP
] 0 1
0010 RCUR  MSL wxx%  wxxx RBLC  ZOL  SOBM =
] 1
] 1
INPUT [~ | 18:56:10

PATH: 1 MDI

SIRI I NUMPAR RETURN

Fig. 3-3-2-1-1

Refer to APPENDIX 1 PARAMETERS for details.

2) Number parameter page Press soft key [NUMPAR] to enter this page. (See fig. 3-3-2-1-2)
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DATA PARAMETER 087998 1/018550
NO. DATA MEANING
[6]nn]6] 2 I/0 channel, select input/foutput device
BBl 38400 commun ication channel baud rate (DNC)
/o2 1152600 commun ication channel 1 baud rate
2003 STANDBY
pRR4 1 system interpolation period(millisecond)
(a]ululs) 3 CNC control led axis
a]ulals] 1 CHC Language Select(B:0H 1:EM 2:RUS 3:ESF)
Bea7 4] STANDEY
[al6]6ls] 20. The max error of position
(a]ululs] 308 Resend times of BUS
PR1G ?. 0OBG external workpiece origin point X offset
@11 @. external workpiece origin point Y offeset
INPUT [~ | 186:56: 23
[ PATH: 1 MDI
BITPAR m RETURN
Fig. 3-3-2-1-2
Refer to APPENDIX 1 PARAMETERS for details.
3.3.2.2 Modification and Setting for Parameter Values
1) Select MDI mode;
- SETTING
— 2) Press key to enter <SETTING> page, turn on the parameter switch (set the
'®) parameter switch to 1))
8
3 SYSTEM
5 3) Press key , then the soft key [EPARA] to enter parameter display page.
-]

4) Move the cursor to the parameter number to be modified:

Method 1: Press page keys to display the parameter to be set; then move the cursor to the
place to be modified;

SEARCH
Method 2: Press key to search after inputting the parameter number.

5) Input a new parameter value using number keys (corresponding passwords are required for
modifying parameters of different levels)

INPUT
6) Press key for confirmation, then the parameter value is input and displayed.
7) Turn off the parameter switch after setting all the parameters.

3.3.3 Display, Modification and Setting for Macro Variables

3.3.3.1  Macro Variable Display

Press soft key [EBIMACRO] to enter macro variable page, which consists of two subpages:
[CUSTOM] and [SYSTEM] . Both of them are available to be viewed and modified by

corresponding soft keys, as is shown below:
1) User variable page Press soft key [CUSTOMER] to enter this page.
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0000 o012
201 2013
0002 0014
0003 0015
0084 0016
0005 0017
0006 o018
207 2019
0008 0020
0089 @21
0010 o022
0011 0023
NOTE:  ALWAYS MULL
INPUT [~ | 16:56: 48
pat: 1 [IIECN
OB e
Fig. 3-3-3-1-1

2) System variable page Press soft key [SYSTEM] to enter this page.

1000 o 1012 o
1001 [} 1013 o
1002 [} 1014 [}
1003 1015 =
1004 o 1016 o
1085 B 1017 B @)
1006 [} 1018 [} 8
1007 0 1019 0 o
1009 ) 1020 ) ol
1089 B 1021 B S
1010 [} 1022 [}
1911 o 1023 o
NOTE: INPUT IMTERFACE SIGMNAL
INPUT | 16:57: @3
e MOI |
(e EEER e
Fig. 3-3-3-1-2

Refer to SECTION 4.9.2 in PROGRAMMING for the explanation and use of macro variables.

3.3.3.2 Modification and Setting for Macro Variables
1) Select <MDI> mode.

SYSTEM
2) Press key , then soft key [EIMACRO] to enter macro variable page.

3) Move the cursor to the variable number to be modified.
Method 1: Press page keys to display the page where the variable is to be modified; move
the cursor to the variable to be modified.

SEARCH
Method 2: Press key to search after inputting the variable number.

4) Input a new value using number keys.
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5) Press key

Note: the system variables can be modified by assignation instead of manual modification.

INPUT

for confirmation, and then the value will be input and displayed.

3.3.4 Display, Modification and Setting for Screw Pitch Offset

3.3.41

Pitch Offset Display

Press soft key [PITCH] to enter pitch offset page, which is shown as follows (fig. 3-3-4-1-1):
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Pitch Error Compensation Oeeeel 1/0600002
NO. X Y z
[6l6]] 5} 5]
pEO1 5} (5]
0062 5] 2 5]
0003 5] 5] 5]
poB4 5} 5]
(5]ultls] 5] a 5]
(5]u]a]] 5] 5] 5]
oee7 5] 4] (5]
ol u]E] 5} 5]
(]ultl=] 5] a 5]
0010 5] 5] 5]
0e11 5} (5]
INPUT | 1@: 49: 37
[ e MOI |
HOFFSET ‘ HPARA EMACRO ‘ ‘ ‘

Fig. 3-3-4-1-1

3.3.4.2 Modification and Setting for Pitch Offset

1) The pitch error offset point for each axis is set by data parameters P221~P224, the pitch error
offset interval by data parameters P226~P229, and the pitch error offset multiplier by data

parameters P231~P234.

2) In <MDI> mode, input the offset value for each point in turn.

Note: Refer to VOLUME 4 INSTALLATION AND CONNECTION in “GSK990MC CNC System Installation

and Connection Manual” for the setting of pitch offset.

3.3.5 Bus Servo Parameter Display, Modification and Setting

Pres

SYSTEM

ot enter the system parameter, switch the display [EIBUS] page by pressing the

corresponding key. See Fig. 3-3-5-1:
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BUS CONF 000001 1/000010
BUS OR NOT = AXIS EX-CARD =
ENCODER TYPE = GRATING TYPE =
MAX. ERROR = SP EX-CARD =
AXIS SET ZERO  Ne. LIMIT Po. LIMIT GRATING
1 5ETT1NG| ‘ Q. ‘ | 0. 000 ‘ ‘ |
2 sermng| | 0.o00 | | o.ooe| | o]
3 =ETTInG| 0.o00 | | o.oce| | o]

MOTE: (B:MD 1:YES)
|

DATA | 14:27: 29
| PATH: 1

HOFFSET HPARA EMACRO PITCH |EENSpwe)y

Fig. 3-3-5-1

[EBUS] page operation explanation
Press the soft key [E BUS] to enter the bus page to view some parameters or modify
corresponding parameters which is shown in Fig. 3-3-5-1. The concrete operation methods and
steps are shown below:

1. Enter <MDI>mode;
2. Press UP/DOWN/LEFT/RIGHT to move the cursor to the required items to be changed;

3. Modify them according to the following explanations:
1) Whether to be bus
0: the driver transmission mode is pulse 1: the driver transmission mode is bus
Note: it is set to the bus mode by No: 0#0.
2) Encoder type
0: incremental 1: absolute
Note: No:20#6 sets whether to use an absolute encoder.
3) Select permissive max. deviation
Note: the system defaults 50.000mm, and also the deviation can be set by P445.
4) Axis extended card
0: none 1: have
Note: No: 0#6 can set whether to use a bus servo card.
5) grating type
0: incremental 1: absolute
Note: No: 1#0 sets whether to use an absolute grating rule.
6) Spindle extended card
0: none 1: have
Note: No: 1#1 sets whether the spindle driver uses a bus control mode.
7) Multi-coil absolute zero setting
a) Firstly, set the system’s gear ratio, feed axis’ direction and zero return direction.
Then,the system is turned off and then turned on.
b) In MDI mode, “BUS or Not” is set to 1 in the bus page, “Encoder type” is set to 1. And
manually move each axis, and set the machine zero’s position.
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c) Move the cursor to SEWNG. According to the prompt, press <Input>key twice and the
zero return indicator is ON, the current position of each axis’ motor absolute encoder
is recorded into the machine zero. After the system is turned off and then turned on,
the zero return indicator is still ON. Manually set the negative border and positive
border according to the actual machine’s max. stroke to make the current machine’s
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absolute coordinates move forward/backward one value, and at last No.61#6 is set to
1, the positive/negative limit is valid.
Setting range: -99999.9999~99999.9999, and P450~P459 can set each axis’
positive/negative border.
d) Whether to use a grating. Each axis separately sets whether to use a grating, 0: not to
use a grating, 1: use a grating. No: 1#3~1#7 can separately set whether to ues a
grating.

INPUT

4. Press to confirm it.

Note 1: After the machine zero is set, the machine zero must be set again when each axis’ zero return
direction, feed axis’ movement direction, the servo/system gear ratio is modified because it
causes the zero loss.

Note 2: After the machine zero is set again, it will influences other reference points, for example, the 2nd
reference point, the 3" reference point must be set again.

3.3.5.1 Servo Parameter Display

Press the soft key [EBUS ]to enter the servo debugging page, then press the soft key[ESERVO
PARA] to enter the servo parameter page. The page shows the following contents (see Fig. 3-3-5-1).

SETTING (SERVO): 0BEOO1 1/000008
No. % Y z
m@ * % XX * % XX XXX
0081 59 59 59
0082 3. 08 3.08 3. 08
= 0003 ]
0004 @
®) 0005 280 240 240
o 0006 15 20 20
o 0007 150 120 120
‘i,_’.._ 0008 320 250 250
o 0009 150 135 185
> 0010 [
2011 300 300 300
Password
DATA [ | 121:42:17

| PATH: 1 MDI

‘GRADE CLR‘ ‘ BACKUP ‘CDMEBACK RETURN ‘

Fig. 3-3-5-1-1
3.3.56.1.1 Servo Parameter Modification and Setting

1) Select <MDI> mode.

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.

SYSTEM
3) Press , then press [@ BUS] to enter the servo debugging page, press [E SERVO

PARA] to enter the parameter setting and display page.
4) Move the cursor to the current selected axis parameter #0, input the password 315 (0~42
can be seen and modified) , press the input key to download the driver parameters into the

system, and modify the servo parameters in [ SERVO PARA] page.
5) Move the cursor to the required parameter number’s position to be modified:
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Method 1: press down the key Page Up/Page Down to display the page wheter the required
parameter to be set is; or press the direction key to move the cursor, and position
the required parameter to be modified.

SEARCH
Method 2: press to position after inputting the parameter number.

INPUT
6) Press for confirmation, and then the parameter value is downloaded into the driver,

and the status bar displays “the driver's parameter is successfully downloaded!”

SAVE
7) Press to make the servo save the refreshed parameters and the status bar

displays “the driver's parameter is successfully saved!” .
8) After all parameters are set, the parameter switches are closed.

3.3.56.1.2 Parameter Setting for Servo matched with Motor Type
1) Select <MDI>mode.

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.

SYSTEM
3) Press , press the soft key [EBUS] to enter the servo debugging page, then press

[ESERVO PARA] to enter the parameter display page.

4) Move the cursor to the current selection axis parameter #0, input the password 385, press the
input key to download the driver parameter into the system, and modify the servo parameters

in [SERVO PARA] page.
5) Move the cursor to the parameter #1, and input the number matched with the motor type:
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INPUT
6) Press for information. The parameter value is downloaded into the driver and the

status bar displays“the driver’'s parameter is successfully downloaded!”.

SAVE
7) Press to make the servo save the refreshed parameters and the status bar

displays “the driver's parameter is successfully saved!” .
8) After all parameters are set, the parameter switches are closed.

3.3.5.1.3 Servo Parameter Backup
1) Select <MDI>mode

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.

SETTING
3) Press to enter <SET>page, input the final user password and the level password.
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SYSTEM
4) Press , press the soft key [EBUS] to enter the servo debugging page, then press

[ESERVO PARA] to enter the parameter display page.
5) Select the key [BACKUP] to backup the current selected axis’ parameter to the file
DrvParXX.txt. (XX axis number. For example, backup X, and the file name: DrvPar01.txt)
6) After all parameters are set, the parameter switches are closed.

3.3.5.1.4 Servo Parameter Recover

1) Select <MDI>mode

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.

SETTING
3) Press to enter <SET>page, input the final user password and the level password.

SYSTEM
4) Press , press the soft key [EBUS] to enter the servo debugging page, then press

[ESERVO PARA] to enter the parameter display page.
5) Select the key [RECOVER] to recover the backuped parameter file DrvParXX.txt of the
current selected axis’ parameter to the servo drive. (XX axis number. For example, backup X,

II

and the file name: DrvPar01.txt)

SAVE
6) Press to make the servo save the refreshed parameters and the status bar

displays “the driver’s parameter is successfully saved!” .
7) After all parameters are set, the parameter switches are closed.
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3.3.5.1.5 Servo Grade Zero

During debugging the parameter, the servo parameter’s rigid is too big to cause the machine
vibriation. To avoid the danger, using the servo grade zero function rapidly recovers the servo
parameters into the grade 0 initial state parameters.

1) Select <MDI>mode

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.

SETTING
3) Press to enter <SET>page, input the final user password and the level password.

SYSTEM
4) Press , press the soft key [EBUS] to enter the servo debugging page, then press

[ESERVO PARA] to enter the parameter display page.
5) Select [GRADE ZERO] to recover all servo axes’ parameters into grade 0’s parameters.

SAVE
6) Press to make the servo save the refreshed parameters and the status bar

displays “the driver’'s parameter is successfully saved!” .
7) After all parameters are set, the parameter switches are closed.
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3.3.5.2 Spindle Parameter

When the system selects the spindle driver using the bus control mode(No:1#1 is set to 1), the
user can view and set the servo drive parameters corresponded to the spindle in [ SPINDLE PARA].

3.3.5.2.1 Spindle Parameter Display

When No: 0#4 is set to 0, the system selects to use the single-spindle control. Press the soft key

[SPINDLE PARA] to enter the spindle parameter page. The displayed content in the page is
shown in Fig. 3-3-5-2-1-1.

alnlola] STANDEY
001
Be02
0003
004
]a]uls)
B006
Be07
]a]uls]
]a]ulz]
0010
Be11

*
*
*
*

STANDEY

STANDEY

STANDEY

STANDEY

STANDEY

STANDEY

STANDEY

STANDEY

STANDEY

STANDEY

2ol o8| el e|ee|lse

STANDEY

DATA [* | 16:54: 12

PATH: 1 iiji

Fig. 3-3-5-2-1-1
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When No: 0#4 is set to 1, the system selects to use the double-spindle control. Press the soft key

[ SPINDLE PARA] to enter the spindle parameter page. The displayed content in the page is shown
in Fig. 3-3-5-2-1-2.

0000 STANDBY
pe01
DBO2
BBO3
0Bo4
BBO5
(5161013}
oBa7
pBO8
(]5[ule]
D@10
p@11

*
*
X
*

STANDEY

(=)

(=)

STANDEY

(=)

STANDEY

(=)

STANDEY

(=)

STANDBY

®

STANDEY

(=]

STANDEY

®

STANDEY

(=)

STANDEY

(=)

STANDEY

(=)

STANDEY

DATA [ | 16:52: 22
PATH: 1

EAT o |
I N =0 = =

Fig. 3-3-5-2-1-2

3.3.5.2.2 Spindle Parameter Modification and Setting
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1) Select <MDI>mode.

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.

SYSTEM
3) Press , press the soft key [EESPINDLE PARA] to enter the parameter display page.

4) Move the cursor to the current selected axis parameter #0, input the password 315 (0~160
can be seen and modified) , press the input key to download the driver parameters into the
system, and modify the servo parameters in [ SPINDLE PARA] page.

5) Move the cursor to the required parameter number’s position to be modified:

Method 1: press down the key Page Up/Page Down to display the page wheter the required
parameter to be set is; or press the direction key to move the cursor, and position
the required parameter to be modified.

SEARCH
Method 2: press to position after inputting the parameter number.

6) Input a new parameter value by digit keys (input corresponding password authority to
modifiy different grade parameters).

INPUT
7) Press for confirmation, and then the parameter value is downloaded into the driver,
and the status bar displays “the driver’'s parameter is successfully downloaded!”

II

SAVE

8) Press to make the servo save the refreshed parameters and the status bar
displays “the driver’s parameter is successfully saved!” .

9) After all parameters are set, the parameter switches are closed.
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3.3.5.2.3 Spindle Parameter Backup
1) Select <MDI>mode

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.

SETTING
3) Press to enter <SET>page, input the final user password and the level password.

SYSTEM
4) Press , press the soft key [SPINDLE PARA] to enter the parameter display page.

5) Select the key [BACKUP] to backup the current selected axis’ parameter to the file

SPXX.txt. (XX axis number. For example, backup X, and the file name: SP01.txt)
6) After all parameters are set, the parameter switches are closed.

3.3.5.2.4 Spindle Parameter Recover
1) Select <MDI>mode

SETTING
2) Press to enter <SET>page, set the parameter switch to “1”.
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SETTING
3) Press to enter <SET>page, input the final user password and the level password.

SYSTEM
4) Press , press the soft key [E SPINDLE PARA] to the parameter display page.

5) Select the key [RECOVER] to recover the backuped parameter file SPXX.txt of the current
selected axis’ parameter to the servo drive. (XX axis number. For example, backup X, and
the file name: SPO1.txt)

SAVE
6) Press to make the servo save the refreshed parameters and the status bar

displays “the driver’s parameter is successfully saved!” .
7) After all parameters are set, the parameter switches are closed.

3.3.5.3 Servo Debugging

To get a real responding servo function of the servo debugging function, please cancel the
gearratio at side of the driver and all items of compensations at side of the system (including the
pitch error compensation and backlash compensation).

3.3.5.3.1 Page Composition

Press the soft key [EBESERVO DEBUG] to enter the servo debugging tool page, which contents
displayed in Fig. 3-3-5-3-1~Fig.3-3-5-3-2.

f—]
p—

SERVO DEBUG (Rigidity Level) 00eeR1 1/6000008 @)
©
AXIS LVL ST (ABSOLUTE) @
Q
X B (=2
o
r s leiX 1980.1331 i
®
z 5
Y 651.5870
Z B.0000
STEP: @ Press up/down key to select axis to be adjusted
Press [MOVEH] or [MOVE-] check rigid level, if MT abnormal press <INPUT>
If MT run stably press Dir Key to add rigid level till MT abnormal
DATA | | 11:42:58
[ PATH: 1
RIGIDITY | CIRCUL [MOVE+] [MOYE-] RETURN ‘

Fig. 3-3-5-3-1 rigid grade page
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SERYO DEBUG(Circularity Test) 022801 1/900010
PLANE G| 17 (MACHINE) STD. R

CW/CCH G 2 o. 6000
SAMPLING || 10 x 8 888 MAX. DIS
RADIUS R| 100 ¢ o. 0000
FEED  F (/3000 Y 8 88@ MIN. DIS
SCALING | 100 e o. 6000

CIRCUL

Z 8 ® 88@ 0. 0000

SAMPLE ANALYS%

Press <-0OR-> to select
[SAMPLE] or[ANALYSE]

DATA | | 14:87:13
| PATH. 1 MDI

‘RIGIDITY‘ CIRCUL ‘ RETURN ‘

Fig. 3-3-5-3-2 circular degree test page
Note: the coordinate display in the servo debugging page is determined by the least of the system’s controllable
axis number and the bus servo’s slave number.

3.3.5.3.2 Function Introduction

1. Rigid grade and parameter optimization operation function

The function is to set the servo parameter to its optimum state of the servo performance.
Circular degree test

The circular degree test can analog the circle executing the circle cutting movement and
collect the motor’s mask position to judge the synchronization of each servo axis response.
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3.3.5.3.3 Operation Explanations
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1. Rigid grade debugging operation
Explanation: debugging and setting of the rigid grade are executed to one axis once.

Operation key:

t \

A. and key: select an axis. (note: after the system enters the optimization
flow, using the UP/DOWN direction key cannot change the current used axis.)

<« -

B. and key: reduce or increase the current axis’ rigid grade. Press it every

time, and the rigid grade reduces or increases one grade;
C. [Axis move+] and [axis move-] soft key: negatively/positively move the current axis for some
distance which is set by P392 at the speed set by P393. Before the system enters the
optimization flow, repetitively press [axis move+] and [axis move-]1 to move the axis to view

whether the motor vibriates or is abnormal. The user cannot continuously press [axis move+]
and [axis move-] to move the axis to get the motor’s characteristics data after the system enters
the optimization flow.

Note 1: The user presses [axis move+] and [axis move-] to move the axis and collect data

after the system enters the optimization flow.
Note 2: Non-professional pesons must not change P392 and P393, otherwise, it causes an unsuccessful
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optimization.

INPUT
D. key: the user confirms the operation or the system enters the next step;
CANCEL
E. key: the user cancels some operation or the system returns to the previous
operation;
/7
HfE}SET
F. key: the reset operation key is pressed, and the system returns to the intial
operation step;
SAVE
G key: save the optimized parameters.

The operation flow is shown below:
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Enter the rigid grade regulation and optimization page

H

- (Stepi:zessl [‘11'] c_’r_d Press<RESET> to reset the
-1 Regulate the rigi initial operation
grade

A

No: presg the direction Keys to|continously regulate the-grade

Whether to enter
the next step

No, press k=] or ] to regulate the rigid grade

Yes

Step2: Press [Axis

Yes, press<Input>key to clear the optimization state and ’
R - PP . move+] or [Axis
initialize the rigid grade, and then optimize it again move-] To test the

rigid grade

No., press <Input> to directly
enter the optimization flow

No, press<Cancel> to return the grade regulation.
Then directly regulate or test the rigid grade

hether a vibration
or abnormal occurs

Yes, press <Input> to directl‘y enter the optimization flow

Whether it has

.

No

L 4

II

Step3: enter the
optimization flow

@)
°
®
=
Q
=
o
=]

Whether to optimize

Yes, press [Axis Move+] or [Axis Move-] to optimize it

Step 4: optimization is
completed

T
No, press<Cancel>key to clear the optimization data , and then optimize it again

Whether to
download
parameters

Yes

v

Step5: Press <Input>To o
download parameters

Whether the
download is
successful

Yes—i

The operation is completed. Enter step0, use the UP/DOWN key to select one
axis to continuously optimize it.
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2. Circle degree test
Operation key:
A. Digit key: input all parameter values;

B. and key: select a parameter item;
< —>

C. and key: select functions(collect and analyse);
INPUT

D. key: Input parameter values or confirm them and execute operations;
INPUT

E. key: Clear data and reset to the initial state.

Parameter items:

A. Plane: select the test plane G17,G18,G19;

B. Clockwise circle: select the circle direction G02,G03;

C. Sample period: the sample period is set according to the circle radius and federate.
The bigger the radius is, the longer the sample period is; the slower the federate is,
the longer the sample period is;

D. Feedrate: movement speed during testing.

E. Enlargement factor: circle analysis is the factor of error enlargement.

Operation steps: =
< - o
Step 1: After all parameters are set, or is pressed to select the g
collection function; g.
>
INPUT
Step 2: Press to start the circular movement and start to collect data. After the
< —>
collection is completed, or is pressed to select the analysis
function.
INPUT
Step 3: Press to start the analysis function, output the circle degree data and

draw the circle error distribution diagram as follows.
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SERVO DEBUG(Circularity Test) 060001 1/000010
PLANE G| 17 _ STD. R
CW/CCW G 2 e 0. 016
SAMPLING 10 % MAX. DIS
RADIUS R| 100 i 0. R4S
FEED F| 2000 i MIN. DIS
SCALING || 108 A g+ ——————— 4{‘3— ——————— FH+FHA 0. BOOD
i CIRCUL
i 0. BR4S5
SAMF'LEl AI\lALYEq %
Press <-0R-> to select T
[SAMPLE] o [ANALYSE] = e
DATA [~ | 14:87:41
| PATH: 1 MDI
RIGIDITY ‘ RETURN ‘

Fig. 3-3-5-3-3-1

Note: After debugging the rigid grade and parameter opitimization function, using the circle degree test
tool teststhe current feed axis’ synchronization, each plane’ circle degree test in 6u is taken the
current servo axis’ synchronization to be the better and the parameter debugging is completed.

3.3.5.4 Double-Drive Debugging Tool

When the system is set to the double-drive, and the double-dirve offsets during running,
[ Double-drive debugging tool] can debug the double-drive’ axis. Observe the double-drive’ motor
feedback current size to be consistent to parallel the double-drive.

3.3.5.4.1 Set the Double-Drive Function

[ Double-drive debugging tool] is used, P380=1~3(1: the 4" axis is synchronous with X, 2:
the 4™ axis is synchronous with Y, 3: the 4™ axis is synchronous with Z,), No: O#0is setto 1:itis the
driver bus transmission mode, which can be debugged in MPG mode.

3.3.5.4.2 Enter the Double-drive Debugging Function

SYSTEM
For the double-drive debugging tool page, after pressing on the control panel to enter

the page, select the soft key [EBUS ]to enter the parameter page, then select the [ Double-drive tool 1
to tner the double-drive debugging page. The display contents in the page are shown in Fig.
3-3-5-4-2-1.
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DOUBLE-DRIVE POS. ADJUST 000001 1/000010
MACHINE POS.

Ad. Bwitch )

Ad. Length 1

]

awiam oo |4: —323211 .657

Ad. Errar || .

CUR ERROR| ©. Y : 8 . 888
PULSE || 119164
PULSE 52362

DATA [» | 14:35: 08

| pat: 1 ISR

ESVY-PARA | HSP—PARA HSTT DOU—DRIVE RETURN ‘

Fig. 3-3-5-4-2-1

3.3.5.4.3 Operation Explanations

Execute the following steps by the double-drive tool to perform the parallel alignment:

1. Switch to the MPG mode;

2. Adjust the MPG’s step to 0.001;

3. Set [Align switch] to 1, at the moment, the synchronous axis cannot be synchronous, and
the MPG movement adjusts each axis;

4. Execute the MPG movement according to [ Current Offset] . When the MPG movement
exceeds [Alignment legnth]1 1mm, an alarm occurs. The MPG moves again after resetting to

cancel the alarm;

5. Set [Alignment switch] to 0. At the moment, the double-drive synchronization is valid, using
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the MPG double-drive can view whether the motor’s current feedback (open the parallel

degree) is parallel.

Repeat the above step 1~4 till the alignment is successfully performed.

3.4 Setting Display

3.4.1 Setting Page

1. Entering the page

SETTING

Press key

to enter the SETTING page. There are four subpages, including

[SETTING], [EWORK], [EDATA]and [PASSWORD]. All of them can be viewed or modified
by corresponding soft keys. The contents are shown as follows (see Fig. 3-4-1-1):
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SETTING 00B0E1 1/000802
PAR SWITCH= (0: OFF 1: ON)
PRG SWITCH= (0: OFF 1: ON)
KeyBoard = (0: 218MC—H 1: 218MC-V 2: 218MC)
IN UNIT = (0: MM 1: INCH)
I/0 CHAN. = (0: Xan/Xoff 1: XModem 2: USB)
AUTO SER = (0: OFF 1: ON)
SER INC = (2~1000)
SEQ STOP = (PROGRAM NO.)
SEQ STOP = (SEQUENCE NO. )
DATE . [ 2e11 |y | 07 |M | 12 |D
TIME | 10 |H | 50 |M | 13 |8
INPUT [~ | 10:50:13
| PATH: 1 MDI
EWORK ‘ EDATA ‘ PASSWORD ‘ ‘
Fig. 3-4-1-1

2. Explanation for [SETTING] page

Press soft key [SETTING] to enter the page shown as Fig. 3-4-1-1. After entering the page,
users can view and modify the parameters. The operation steps are as follows:
(a) Enter < MDI> mode;
(b) Move the cursor to the item to be altered by pressing cursor keys;
(e) According to the explanation below, key in 1 or 0, or use left and right keys for modification :
1) Parameter switch
0: Parameter switch OFF 1: Parameter switch ON

—
—

% When the parameter switch is set to 0, it is forbidden to modify and set the system
9:_{_ parameters, meanwhile, an alarm “(0100: parameter writing valid) cancel” is issued. When
8 the parameter switch is set to 1, an alarm “0100: parameter writing valid” is issued. Here, the
/7
. SHIFT HJE}SET . o
user can cancel the alarm pressing key + key (This operation is only

effective in  [SETTING] page).
2) Program switch
0: Program switch OFF  1: Program switch ON
When the program switch is set to 0, it is forbidden to edit any program.

3) Input unit
Set whether the input unit of the program is metric or inch:
0: Metric. 1: Inch.

4) 1/O channel
It is set by users as required, e.g., if using U disk to perform DNC machining, set the
channel to 2.
0, 1: RS232 (0 for selecting Xon/Xoff protocol, 1 for selecting Xmodem protocol)

2: USB

5) Automatic sequence number
0: The system will not insert the sequence number automatically when the program is
input with keyboard in edit mode.
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1: When the program is input with keyboard in edit mode, the system will automatically
insert the sequence number. The sequence number increment between blocks is
set by data parameter P210.

6) Sequence number increment
Set the increment when inserting sequence number automatically. Range: 0~1000.
7) Stop sequence number

This function can be used to stop the program execution at a specified block, but it is

not effective unless both the program number and block number are specified. E.g.

00060 (program number) means program number O00060; 00100 (sequence number)

means block number NO0100.

Note: When the stop sequence is set to -1, the single block stop is not executed.
8) Date and time
Users can set the system date and time here.

INPUT
(d) Press to confirm the input.

3.4.2 Workpiece Coordinate Setting Page

1. Press soft key [EBWORK] to enter coordinate system setting page, the contents of which are
shown as follows:

SETTING {G54—-G59) CUR. COORD. SYS: G54 0000e1 1/000002
o
(MACHINE) (654) (655)
O
X 0. 000 mn X 0. 00 mn X 0. 000 m S
D
Y 0. 880 m % 0. 800 m Y 0. 880 m o
4
z 0. 080 m z 0. 080 m z 0. 080 m o
>
(EXT) (656) (657)
X 0. @80 mn X 0. 800 m X 0. 880 m
Y 0. 880 m % 0. 800 m Y 0. 880 m
z 0. 080 m z 0. 080 m z 0. 080 m
INPUT [~ | 10:50:34

PATH: 1 MDI

WORK !AUTDMEAS‘ +INPUT ‘ INPUT RETURN ‘ ‘

Fig. 3-4-2-1
Another 50 additional workpiece coordinate systems can be used besides the 6 standard
workpiece coordinate systems (G54~G59 coordinate systems), as is shown in fig. 3-4-2-2. Each

coordinate system can be viewed or modified by page keys. See section 4.2.9 Additional
workpiece coordinate system in PROGRAMMING for details about its operation.
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SETTING{(G54-G59) CUR. COORD. SYS: G54

000001

1/000002

X
Y
z

(MACHINE)
0. 080
0. 020

Q.

(EXT)
0. 080
0. 020

0. 060

mm

mm

mm

mm

mm

mm

(G58)
X @. 0@
¥ @. BB@
z 0. 008 m

(G54 PO1)

X 0. i
Y 0. BBO mm
Z 0. B0

(G59)
@. 8O0 mn
@. BOD nn

B. 008 mm

(G54 P0O2)
o. i
@. BOD nn

B. 008 mn

INPUT |~

10: 50: 34

WORK UTOMEAE‘ +INPUT ‘ INPUT

PATH: 1 MDI

RETURN ‘

Fig. 3-4-2-2

2. There are two ways to input coordinates:
1) After entering this page in any mode, move the cursor to the coordinate system to be altered.

II

pressing “X ” and then key

INPUT
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and then key

Press the axis name to be assigned and then press key
the current machine coordinate system will be set as the origin of the G coordinate system, e.g. by

INPUT

INPUT

for confir

, or pressing “X0” and then key
coordinate of this point is input automatically by the system; In addition, e.g. if X10 ( or X-10) is input

mation, then the values in

INPUT

, the X machine

is pressed, the X machine coordinate is +10 (or -10).

2) After entering this page in any mode, move the cursor to the coordinate axis to be altered, input the

machine coordinates of the origin of the workpiece coordinate system directly, then press key

INPUT

for confirmation.

3. Method to search a coordinate system

1) In any mode, press key

“G56”.

2) In any mode, by inputting "P6” or "P06” and then pressing key

SEARCH

to search after inputting a coordinate system, e.g. inputting

in the additional workpiece coordinate system "G54 P06".

3.4.3 Halving and Toolsetting Function

SEARCH

the cursor will be located

Press the soft key [EHalving Toolsetting] to enter the halving and toolsetting function, the

displayed content in the page is shown in Fig. 3-4-3-1.
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Lg
Y p3 MEASURE MODE X . 000 m
x = WORKPIECE TYPE 1 ¥ 0. 000
o= CODRDINATE SEL. S: =54
e CloomiEEm P z 0. 000 m
Erm =
OPERATER STEP{MANUAL MODE) : X B. BOD
1:WHEN MOVE TO PL~3, PRESS<MEASLRES 1 ¥ @. 000
o:PRESS<START=SET IT TO COORDINATE.
z 8. m
A 0. 00 deg
Plx: 0. A00  Ply: 0. M@0 CENTER Ox: 0. Bom
Pax: 0600 Pay: B EED  CENTER Dy: . mmm X 0.000 m
Pox: 6. 800 Pay: 8. BAg Y e. mm
z B.000 m
@:Manual l:Automatic A 0. des
DATA [ | =@:39: 13
PATH: 1 ﬁﬁ
Fig. 3-4-3-1

3.4.3.1 Halving Function Introduction and Operation Explanation

Halving measure: it includes manual halving and automatic halving. Manual halving is valid to a hole
or outer circle, convex worktable or concave circle; automatic halving is valid to
holes or outer circles, vector holes or outer circles, vector convex worktables or
grooves, vector holes or outer circles, vector convex worktables or grooves.

1. Manual halving

—
—

¢ Page display '®)
. e)
€ Hole or outer circle: ®
=
A Q
. =
o
>
bg
Y 3 MEASURE MODE  : ¥ 0. 000 m
X = WORKPIECE TYPE : 1 v 0. 080 m
- COORDINATE SEL. 5: 554
—re— o (ComiEme P2 z 0. 000  m
OPERATER STEP(MANUAL MODE) : X 0. BB m
1:WHEN MOVE TO F1-3, PRESS<MEASURE> s ¥ 0. 008 m
2:PRESS<START>SET IT TO CODRDIMATE.
z B.000 m
A 0. @ deg
Plx: 0. BEa  Ply: [@. @A CENTER Cx: [, BEA
5
Pax: W.EED Py 0.0 CENTER Cy: 5. BED X 0.008 m
Pax: [, BB P3y: . BeA Y 0. i
z B.000 m
B:Manual 1l:Automatic A 0. 000 deg
DATA [ | =2@:39:13

PATH: 1 ﬁﬁ

B. Convex worktable or groove:

Fig. 3-4-3-1-1
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WORK—-MEAS 02e061 1/0000160
Z s WORK-MEAS {MACHINE)
¥ MEASURE MODE  : [} X 0. 008
% P4 WORKFIECE TYPE : z ¥ o, .
5 - COORDIMATE SEL. 5: 54 Z o. o
pz“ 2 A a. deg
¥
—_ (ABSOLUTE)
OPERATER STEP (MANUAL MODE) : X 0. mm
1EWHEN WOVE TO PL-d, PRESS<MEASURE> 3 Y 0. 000 mm
2:PRESS<START=SET IT TO COORDINATE. > o o
A 8. deg
MEAS POTNT: WORK G54
Flx: 0. 608 Ply: 0. GAE  CENTER Cx: . BaE
Pox: 0. AEE  Pay: 0. OAE  CENTER Cy: . BaE X e. m
Pax: G088 Pay: 5. 000 Y 8. mm
Pdx: 0.808 Pdy: 0. 680 z B. BB mm
B:Manual 1:Automatic A Q. deg
DATA © 15: 21: 49
| PATH: 1 MDI
SETTING EWORK EMEASURE EDATA PAEEWORD‘

Fig. 3-4-3-1-2

4 Manaul halving operation:
A. Item explanation:

1. measure mode:

II

0: manual 1: automatic
2. workpiece type:

1: hole or outer circle 2: convex worktable or groove
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3. coordinate system selection S:

G54~G59 G54 P1~P50 after the measure is completed, the middle point is set to the
required set coordinate system.

4. measure a point:

A. When the workpiece type is a hole or outer circle: quantity of the measured point is 3

(P1~P3), the measure sequence is not fixed: when the three points coincide, any

point of them is coordinates of the circle center; when the three points are on the one

straight line, coordinates of the circle center cannot be counted, some point or all
points must be measured to count the coordinates;

B. When the workpiece type is a convex worktable or groove: quantity of the measured
point is 4 (P1~P4), the measure sequence is not fixed: P1,P2 is separate X’s two
points; P3,P4 is separate Y’s two points. Coordinate of X’s center point is counted by
P1 and P2’ X coordinates, coordinate of Y’s center point is counted by P3 and P4’ Y
coordinates.

Operation steps:
Step 1: manually move the tool or press <Measure> after the halving rod moves to the 18t
measured point.
Step 2: repeat Step 1’s operations till all measured points are measured( 3 points for a circle,
and 4 points for a rectangle).
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Step 3: press <Start> to set coordinates of the center point to the selected coordinate system.

2. Automatic halving
¢ Page display and parameter item explanation
A. Common use parameter item

1.

©

measure mode:
0: manual 1: automatic
workpiece type:

1+1: hole & outer circle +2: convex worktable & groove +3:vector hole&outer circle £4:

vector convex worktable&groove
[Note] -1: hole +1: outer circle -2: groove +2: convex worktable -3: vector hole +3:

vector outer circle -4: vector groove +4: vector convex worktable.
coordinate system selection S:
G54~G59 G54 P1~P50

tool offset number T:

Tool offset number. The tool radius compensation value during interpolation machining is
stored in the tool offset number.

Il

experienced value’s tool offset number E:

Have stored an experienced value’s tool offset number. E and T cannot assigned to the
same value during programming.

@)
©
@
=
Q
=
o
)

rough center coordinate Cx:

X absolute coordinate value of the workpiece’s rough center. When the current point is set
to the rough center, <Input> is directly pressed to input a null value.

rough center coordinate Cy:

Y absolute coordinate value of the workpiece’s rough center. When the current point is set
to the rough center, <Input> is directly pressed to input a null value.

measured point coordinate Z:

Z absolute position during measure. When the current point is set to the rough center,
<Input> is directly pressed to input a null value.

profile dimension tolerance H:

The tested profile dimension tolerance value.

10. radial clearance R:

When the external profile is measured, before Z moves, it is the distance between the
probe and the target's surface. After power-on, the system defaults to be
8mm(0.3149inch).

11. measuring head’s overtravel distance Q:
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It is the measuring head’s overtravel distance. A value is input during programming, the
measuring head takes the value as a distance exceeding the target dimension to find out
the surface. When it is not programmed, its defaulted value is 10.0 mm (0.394 inch).

B. Hole&outer circle parameter

WORK-MEAS 000001 1/000008
;“, 1 WORK-MEAS (MACHINE)
704 .
Pt ﬁ? MEASURE WODE 1 | « = mmim
WORKPIECE TYPE : 1
FH —I COORDTHATE SEL. S: T ¥ 0. 0000  wm
B i T = — .
izu 4 ,_ﬂ_, TOOL OFFSET NO. T: > 0. 8008  m
. | ENP. Val OFT No.E:
Té»x | 0 CEMTER COOR.  Cx: (ABSOLUTE)
OPERATER STEPLAUTO MODE) : CENTER COCR. DY X —-31. 7420  mm
1:INPUT WORKFIECE PAREMETER: RERSHATNT (008
2:SWITCH INTD AUTO MODE: SURFACE TOL.  H: Y -B61. 587@ mm
&: PRESS<START> THENSCYCLE START=. RADIAL CLE. R: 8.
PROBE EXCEED  O: 19, BEER z 0. 0000 m
WORKPIECE SIZE D: WORK G54
X 34. 56867 mm
Y Bl. 5870 mm
A:Manual l:Automatic z 0. 0000 n
DATA | | 1@:36:27
I PATH: 1 MDI
SETTING HEWORK EMEASURE HDATA PASEWORD‘

Fig. 3-4-3-1-3

II

1. Target size D:

Diameter of the measured hole or outer circle. The value cannot be null or O;

O
S
@
-
o
=
o
5

C. Convex worktable and groove parameter

WORK—-MEAS 0BEE61 1/000008
E i WORK-MEAS {MACHINE)
zo_4 .
s & '@7 WEASURE MODE  : 1 ¥ 5 8947
|*— —‘ WORKFIECE TYPE 1
= COORDIMATE SEL. S: 354 Y |, mm
1R =D i—Zu &£ ‘_ﬂ_,— TOOL OFFSET M. T: > 0. 000
z ‘ i EMF. Val OFT No. E: ' "
ZX i 2D CENTER COOR.  Cx: {(ABSOLUTE)
OPERATER STEP{AUTO MODE) : EENTER CAOR: Dy X -31. 7420 mn
1:INPUT WORKPIECE PAREMETER: MERS-ALAT OO 28
2:SWITCH INTO AUTO MODE: SURFACE TOL.  H: Y -61. 5870 mm
#:PRESS<START>, THEN<CYCLE START>. RADTAL CLE. R: 8. AR
FROBE EXCEED  O: 10. B0aG| Z 0. 0000 m
WORKPIECE SIZE D: WORK. G54
X 34. 5667 mn
Y B1. 5870 mm
@:Manual l:Automatic z e i
DATA | | 1@:38: 27
| PATH: 1 MDI
SETTING HWORK EMEASURE HDATA PAEEWORD‘

Fig. 3-4-3-1-4

1. target dimension Lx:
It is the measured X profile dimension. The axial measure is not performed when the
parameter is null or 0.
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2. target dimension Ly:
It is the measured Y profile dimension. The axial measure is not performed when the
parameter is null or 0.
[Note): Lx, Ly cannot be null or 0 at the same time.

D. Vector hole &outer circle

WORK—MEAS 0Be8e1 1/000008
WORK-MEAS (MACHINE)
WEASURE MODE - 1 ¥ 5 8547
WORKPLECE TYPE : 3
COORDIMATE SEL. S: 554 Y 0. POBD  mm
TOOL OFFSET MO. T: > 0. 0000 m
EMP. ¥al OFT Mo.E:
CENTER COOR.  Cx: {ABSOLUTE)
DPERATER STER(AUTO MODE] : CENTER O B X 31. 7420
1:INPUT WORKPIECE PAREWETER: HEASHFERY (BUaRh 28 : "
2:SWITCH INTO AUTO WODE: SURFACE TOL.  H: Y -B61. 5870 mn
3:PRESS<START>, THENCYCLE START=. RADIAL CLE. F: 8.
PROBE EXCEED  O: 16. BBER Z 0. 0BOD  mn
WORKPIECE SIZE D: WORK G54
START AMGLE  A:
SECOMD ANBLE  B: X 34. 5667 mm
THIRD AMGLE — C: v B1.5878@ m
lhole&excircle 2Broove&hoss 3Vectorhole&excircle 4¥ector groowe&boss Z 0. 0000 mn
DATA | | 1@: 36: 49
b PATH: 1 MDI
SETTING EWORK EMEASURE HDATA F'AEEWORD‘ —

Fig. 3-4-3-1-5
1. target size D:

Diameter of the measured hole or outer circle. The value cannot be null or O;
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2. initial angle A:

Angle of the 1 vector measure is started to count from X+ direction. When it is ignored,
an alarm occurs.

3. angle B of the 2" point:

Angle of the 2™ vector measure is started to count from X+ direction. When it is ignored,
an alarm occurs.

4. angle C of the 3" point :

Angle of the 3" vector measure is started to count from X+ direction. When it is ignored,
an alarm occurs.
[Note] the least different value of any two points is determined by “#5=___ ” of 009729, it is
defaulted to 5. when the least different value is changed, “#5=___ ” is modified.
E. Vector convex worktable &groove
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WORK-MEAS 0AEER1 1/000008
WORK-MEAS (MACHINE)
MEASURE MODE 1 % 5 8247 m
WORKPTECE TYPE  : 4
COORDIMATE SEL. St 554) Y [ 1 15—
TOOL DFFSET M. T: > 0. 0008  m
EMP. al OFT Mo.E:
CEMTER CODR.  Cx: (ABSOLUTE)
ORERATER STEP(AUTO MODE) : SENTER EHOR. B X 31, 7420
. . -_ . g
1:INPUT WORKPIECE PAREMETER: i ERSHRTRT (GO 28 "
2:SWITCH TNTD AUTO MODE: SURFACE TOL.  H: Y -B61. 5870 mm
3:PRESS<START>, THEN<CYOLE START. RADTAL [LE. R: 5. BEAD
FROEE EXCEED ¢ 10. BEAD Z 0. 0000  mn
WORKPTECE STZE D: WORK G54
START AMGLE  A:
X 34. 5667 mnm
Y B1. 5870 mn
lhole&excircle 2G6roovedboss 3¥ectorhole&excircle 4¥ector groove&boss z 0. 0000 i
DATA [ | 1@:37: 09
[ PATH: 1
SETTING EWORK EMEASURE HDATA F'ASSWORD‘

Fig. 3-4-3-1-6
1. target size D:

It is the measured profile dimension. The axial measure is not performed when the
parameter is null or O.

2. initial angle A:

II

Angle of the measured plane is started to count from X+ direction.

4 Datainput
A. Data input condition
When the automatic halving measure is not started, data can be input in any modes.
B. Input format
1. data+<Input>to input the required input data;
2. directly press <Input> to input a null value;
3. when the current operation is the rough center coordinate X, rough center coordinate Y,
rough center coordinate Z, it can be input according to the following formats:
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directly press<Input> to input a null value;
X/Y/Z+<Input> to input the selected axis’ current absolute coordinate value;
X/Y/Z+data+<input>to input the selected axis’ current absolute value+data;
Directly press [Measure] to input the current axis’ absolute value;
X/Y/Z+[Measure] to input the current axis’ absolute value;
X/Y/Z+data+[measure] to input the selected axis’ current absolute value+data.
4 Operation steps:

Step 1: orderly set all halving parameters;

@O®6O6

Step 2: switch to Auto mode;
Step 3: press<Start> to start the automatic halving programs, press <Cycle start> to test

macro programs. After the measure is completed, the system automatically sets
the center point’s coordinates to the selected workpiece coordinate system.

3.4.3.2 Toolsetting Function Introduction and Operation Explanation

€ Page display and function introduction
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TOOL-MEAS 0BEeE1 1/0600008
> ?TL = TOOL MEASURE (MACHINE)
Y
__}_ A MEASLREMENT MODE 1 ¥ 4. 7185 m
X Bl . c| Tooo Mo T
ﬂ[ﬁ = OFFSET L. MO % 1 Y B. BOBE
A OFFSET 0. NO. D 1 > 0. 0000 m
TOOL DIA. 3
"4 TOOL LEMSTH L (ABSOLUTE)
WEASURE DEPTH  Z
EXCEED DIS.  R&O X —29. 8483 m
WEARDUT OFT. NO. M ¥ —61.5870 mm
WEARDUT ALLOW E
TOOL DIA. TRIM I z 0. 0000 mn
Z-AX15 ORIGIN SET WORK G54
N -0 OOORD. 8Y5. SELECT| 659 ¥ 21,5687 mm
[ Y B61. 5870 mn
1:L 2:0 5:L&D 4:Cal ibrate L 5:cal ibrate D z ©. G
DATA |~ 1@: 46: 21
| [ PATH: 1 MDI
WURK—MEAE‘ MEASURE START RETURN ‘
Fig. 3-4-3-2-1

Toolsetting function includes: automatic tool length measure and Z workpiece origin setting.
A. Tool measure:

The automatic tool length measure function uses the toolsetting instrument installed on the
worktable to perform the length measure and diameter measure, and the length and
diameter of each tool are automatically set to the specified tool offset register, which
ensures a correct machining can be executed even if the tools with different lengths and
diameters are used when the same program is running.

Il

B. Z workpiece’s origin setting:
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After the tool length measure is completed, the tool is moved to the workpiece’s surface, at
the moment, at the moment, <Measure> is pressed to set the current machine coordinate
value as an origin to the selected workpiece coordinate system (G54~G59 G54 P1~P50).
¢ Tool measure
A. Parameter item explanation

1. measure mode selection:

1: length 2: diameter 3: length&diameter 4: length demarcated 5: diameter
demarcated.

2. tool number T:

the currentlr required tool number to measure.
3. tool length’s offset number H:

store the current tool length’s offset number (it is defaulted to the same value with T).
4. tool diameter’s offset number D:

store the current tool diameter’s offset number (it is defaulted to the same value with
T).

5. tool diameter S:
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It is the test tool's diameter. When S is “+” value, it means the tool is a right-hand
cutting tool; when S is “-” value, it means the tool is a left-hand cutting tool. When the
tool radius offset number D register has a nominal tool diameter, the value can not be
input. (after the tool number T is modified, the parameter value is cleared)

o

tool length test L:

It is the tested tool’ length. When the tool length offset number H register has a
nominal tool length, the value can not be input. (after the tool number T is modified,

the parameter value is cleared)
[Note 1): When the measure mode selects the length demarcation, the length must be input
and is the exact standard tool’s length.

7. measure depth Z:

depth from the the probe’s surface to the measure position of the diameter (default
value —5.0mm [-0.20 inch]), its negative value means it is downward.

8. overtravel amount R&Q:

overtravel amount, and radial clearance when it moves downward to the probe’s side.
(default value 4.0 mm [0.16 inch])
[Note 2] When the length is measured, it is the length direction’s overtravel amount; when the
diameter is measured, it is the radial overtravel amount; when the length&diameter are
measured, the length direction’s overtravel and radial overtravel amount are the same.

II

©

Damage the identified tool offset number:

An unoccupied tool offset number is used to the position of a tool's damaged
identification.
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10. Damaged alloance I:

The tool dimensation regulation can compensate the tool’s cutting status. The positive
value makes the actual radius ratio less than the specified value. For example, 1=.01
makes the tool radius be less 0.01 than the previous. Inputting the nominal tool radius
value can set the nominal tool radius value to O.

[Note 3]: When the diameter is demarcated, it is used to set the toolsetting probe diameter.

B. Operation setps of measuring parameter input:
1. Item selection: move the cursor UP/DOWN to select the required.
2. Data input: when the automatic tool measure is not started, the data is input in any
modes, the Enter key is pressed to modify all data.
C. Operatin steps
Step 1: orderly set all tool's measured parameters.
Step 2: switch to the Auto mode.
Step 3: press <Start> to start the automatic toolsetting’s main program, then press<Cycle
Start> to run the measured macro program. After the measured is completed,
the system automatically writes the tool length and radius into the offser register.

€ Z workpiece origin setting

Note: Before Z workpiece origin is set, the current tool must perform the automatic tool measure,
otherwise, which causes mistaken machining, the tool and devices to be managed, and even
persons to be injured.
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A. A coordinate system selection:

1. Setting range: G54~G59 G54 P1~P50.
2. Data input: when the automatic tool measure is not started, the cursor is moved to the
coordinate system option, the data in the following format is input:
a. 54~59’s integer
b. G54~G59;
c. P1~P50. press <Input>key.

B. Workpiece origin setting:

1. Setting range: -9999.999~9999.999

2. Data input: when the automatic tool length measure is not started, the cursor is moved
to the option in any modes, [Measure] is directly pressed to set the current
Z machine coordinate value to the Z of the currently selected workpiece
coordinate system or input to the data in the following format:
a. Input format: Z;
b. Z+data; press [Measure] to set the current Z machine coordinate value
+input data to the Z of the currently selected workpiece coordinate system.

3.4.4 Backup, Restoration and Transmission for Data

Press soft key [EIDATA] to enter SETTING (DATA DEAL) page. The user data (such as ladder,
ladder parameters, system parameter values, tool offset values, pitch offset values, system macro

f—]
p—

variables, custom macro programs and CNC part programs) can be backup (saved) and restored _OO
(read); and the data input and output via PC or U disk are also available in this system. The part @
. . . . Q
programs saved in CNC are not affected during the data backup and restoration. (See Fig.3-4-4-1) 5
SETTING (DATA DEAL) als]o]o]oj 1/000002 >
CUR DISK: CNC DISK FILE NUM : 3
FILE DIR
@® LADDER (PLC) ladderdl grp 150118 11-87-12 18:44 -
LADDERBG. GRFP 155718 11-17-11 15:26
OPARA  (PLC) ladder@l. bak 153118 11-B7-11 15:32
O PARAMETER

OCUTTER COMP
OPITCH COMP
OMACRO VAR
OMACRO PRG
OPART PRGR

PRESS DIRECTION KEY SELECT THE FILE!

DATA | 1@:59: @8
[ PATH: 1 MDI
‘ SETTING ‘ EWORK ‘ PASSWORD ‘
Fig. 3-4-4-1

Operation:
1. Set the password for a corresponding level in password page pressing soft key [PASSWORD] .
The corresponding password levels of the data are shown as follows:

2. Press soft key [EIDATA] twice to enter the DATA DEAL page, as is shown in Fig. 3-4-4-2:
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SETTING (DATA DEAL) 0B7998 1/818550
CUR DISK: CNC DISK FILE NUM : 3
FILE DIR:
@ LADDER (FLC) ladderdl. grp 153118 11-67-11 15:23 -
ADDERR®. BRP 155718  11-87-11 15:26
OPARA  (PLC) ladderBl. bak 153118 11-87-11 15:32
(O PARAMETER

OCUTTER COMP
OPITCH COMP
OMACRO VAR
(OMACRO PRG
OPART PRGR

PRESS DIRECTION KEY SELECT THE FILE!

DATA | 17: @@: a9
[ PATH: 1 MDL
‘ BACKUP ‘ RESTDRE‘ OUTPUT ‘ INPUT RETURN ‘ > ‘
Fig. 3-4-4-2

Onekey Output | Onekey Input Return

‘ 0TB ‘ Ghost

Press [P ] to enter the next page

The functions of the operations are shown in the table below (Table 3-4-4-1):
Table 3-4-4-1

Operation item Explanation

It is available to backup the data saved in the system disk such as
ladder (PLC), parameters (PLC), system parameter values, tool offset
values, pitch offset values, and system macro variables separately.
After the backup, the system will create a backup file with file
extension .bak.

II

Data backup
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It is available to restore the data saved in the system disk such as
ladder (PLC), parameters (PLC), system parameter values, tool offset
values, pitch offset values, or system macro variables separately. The
operation reads the backup file saved in the system firstly and then
recovers the data.

This operation can output the data saved in the system disk to the
external storage devices.

This operation can input the data saved in the external storage

Data
restoration

Data output

Data input devices to the system disk.
One key It can backup a variety of data items to the system disk
backup (OTB) | simultaneously.
One key
restoration It can restore the backup files of multiple data items simultaneously.
(Ghost)
One key It can copy multiple data items saved in the system disk to a U disk
output simultaneously.

It can copy multiple data items to the system disk from a U disk

One key input
yinp simultaneously.
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t] [ N e

3. Press and to select the target file, press and to
switch between data item directory and file directory.

4. Press corresponding soft keys to perform operations such as backup, recovery, output,
input, one key backup, one key recovery, one key output and one key input.

Note:
1) When I/O channel is set to “U Disk”, the functions of soft keys Data Output and Data
Input are the same.
2) When performing data output/input operation, ensure the setting for the 1/0 channel is
correct. When using a U disk, set the I/O channel to 2; when using transmission
software via PC, set the 1/0O channel to 0 or 1.
3) The contents of One Key Output/Input are determined by password authorities. See
table 3-4-3-1 for the correspondence between data items and password authorities.
4) Related parameters
Bit parameter NO:54#7: for setting whether one key output/input is valid for part
programs in debugging-level authority or above.

Bit parameter NO:27#0: for setting whether the editing for subprograms with program
numbers from 80000-89999 is forbidden.

Bit parameter NO:27#4: for setting whether the editing for subprograms with program
numbers from 90000-99999 is forbidden.

5) There are concerned operation prompts in the system during data processing, the
contents of which are shown as follows (table 3-4-4-2).

Table 3-4-4-2
No. Prompt message Cause Handling
1 | Once key operation completed Operation succeeded Transmission is
completed
The input/output
operation of the macro
One key operation completed, | program has been . .
2 | system prompts: Copy after | performed, but the Skip the mpu’F/ogtput
e operation of this file.
modifying parameters parameters concerned
in the system have not
been set.
The update for the
: ladder and ladder Transmission is

One key operation completed,

s : parameters has been completed, please
3 | system alarm: Parameters taking ;
o executed, which turn on the power

effect after power-off are modified. : .

requires power-on again.
again.
4 | File reading failed File error . Interrupt the .
input/output operation
5 | File writing failed File error . Interrupt the .
input/output operation
. . . Interrupt the
6 | File copy failed File error inputioutput operation
' The part program is Interrupt the
7 | Largefile, please use DNC greater than 4M input/output operation
8 | Insufficient storage capacity The storage capacity is _ Interrupt the _
not enough. input/output operation

6)

File LADCHI*™*.TXT is invalid after it is transmitted to the system until the power is
turned off and on again.
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3.4.5 Setting and Modification for Password Authority

To prevent the part programs and CNC parameters from malicious modification, the password

authority setting is available in this GSK218MC system. It is classified into 5 levels, which are the 1st
level (system manufacturer), the 2nd level (machine builder), the 3rd level (system debugging), the

4th
the

214

level (end user) and the 5th level (operator) in descending sequence. The system default level is
lowest one at power-on (See Fig. 3-4-4-1) .

The 1st and the 2nd level: The modifications for state parameters, data parameters, tool offset
data and PLC ladder transfer, etc. are allowed in these levels.

The 3rd level: The modifications for CNC state parameters, data parameters, tool offset data etc.
are allowed in this level.

The 4th level: The modifications for CNC state parameters, data parameters, tool offset data are
allowed in this level.

The 5th level: No password. Modifications for offset data, macro variables and operations using

the machine operator panel are available, but the modifications for CNC state

parameters and data parameters are unavailable.

SETTING (PASSWORD) [aa]a]u]5 N 1/0600002
SYSTEM PSW MACHINE PSW:
NEW NEW
AGAIN: AGAIN:
DEBUG PSW USER PSW
NEW NEW
AGAIN: AGAIN:
Lngnut(END)
| | [ |PATH: 1
‘ SETTING ‘ HEWORK ‘ EDATA F'ASEWDRD ‘ ‘
Fig. 3-4-5-1

1) After entering this page in MDI mode, move the cursor to the item to be altered;

INPUT

2) Key in the password under the corresponding level, then press key If the password
is correct, the message “Password is correct” is issued by the system.
3)Input a new password of 0-6 digits or letters to modify the system password, then press

INPUT
END
4) After modification, move the cursor to the “END” button by pressing key then the
INPUT
page prompts "Press INPUT key to confirm the cancellation! "; after key is pressed,

the page prompts "Cancellation is Finished! ", and the cursor returns to the password setting
item. The password is also automatically cancelled when the power is turned off.
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3.5 Graphic Display

GRAPH
Press key to enter the graphic page which consists of two subpages: [ G. PARA] and

[EIGRAPH]. They can be switched between each other by corresponding soft keys.(See Fig. 3-5-1)

GRAPH{PARA) 0P7998 1/018550
AXES = (0: XY 1:XZ 2:ZX 8:YZ 4: XYZ 5: ZXY)
GRPH MOD = {0: GRPH CENTER  1: MINSMAX)

AUTO ERA = {(0: ON 1: OFF)
SCALE =
GRPH CEN = (X COORDINATE)
GRPH CEN = {Y COORDINATE)
GRPH CEN = {Z COORDINATE)
MAX X = [ 237
MAX Y =
MAX 2 =
MIN X =
MIN Y = [ -237.
MIN Z =
DATA [ | 17:@2: 14
[ PATH: 1 MDL
En
Fig. 3-5-1 =

1) Graphic parameter page: Press soft key [G. PARA] to enter this page, see Fig.3-5-1.
A. Graphic parameter meaning
AXIS: set drawing plane, with 6 selection modes (0-5), as shown in the next line.
Graphic mode: set graphic display mode
Automatic erasion: When it is set to 1, the program graphic is erased automatically at next
cycle start-up after the program is finished.
Scale: set drawing ratio
Graphic center: set the coordinates corresponding to the LCD center in workpiece coordinate
system
The maximum and minimum value: The scaling and the graphic center are automatically set
when the maximum and minimum value of the axis are set.
Maximum value of X axis: the maximum value along X axis in graphics
(Unit: 0.0001mm / 0.0001inch)
Minimum value of X axis: the minimum value along X axis in graphics
(Unit: 0.0001mm / 0.0001inch)
Maximum value of Y axis: the maximum value along Y axis in graphics
(unit: 0.0001mm / 0.0001inch)
Minimum value of Y axis: the minimum value along Y axis in graphics
(Unit: 0.0001mm / 0.0001inch)
Maximum value of Z axis: the maximum value along Z axis in graphics
(Unit: 0.0001mm / 0.0001inch)
Minimum value of Z axis: the minimum value along Z axis in graphics
(Unit: 0.0001mm / 0.0001inch)

B. Setting steps for graphic parameters:
a. Move the cursor to the parameter to be set;
b. Key in the value required;
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INPUT
c. Press key to confirm it.
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2) Graphic page Press soft key [EBGRAPH] to enter this page (See Fig. 3-5-2):
GRAPH (DRAW) 007998 1/018550

087938 ;

B32 X8 Y@ Z@ ;

N1G2 GO B30 X74. 235 ¥-50.
N1GE Z30 M3 S1506 M

N1GB Z2.3

N12E X75. 425 Y-48. 551 Z, 028
N128 X75. 472 Y-48. 356 Z, 631
N13B X75. 496 Y-48. 174 Z, 633
N132 Y-48. 811

N134 X75. 472 Y-47. 876 Z, 631
N13E X75. 425 Y-47. 776 Z. 028

+ (ABSOLUTE)

X =1. 727 mm
i —47.897 mm
Z -5. 480 mn
X
- S * 5:5TART T:S8TOP
| | | PATH: 1
‘ G. PARA ‘ SWITCH ‘ START ‘ 5TOP ‘ ERASE ‘ ‘
Fig. 3-5-2
The machining path of the program being executed can be monitored in graphic page.
S
A Press soft key [START] or key - to enter the DRAW START mode, then sign " is
placed in front of “S: START”;
T
B Press [STOP] soft key or key < to enter the DRAW STOP mode, then sign ‘*’ is

moved ahead of “T: STOP”;
C Presssoftkey [SWITCH] to switch the graph display among coordinates corresponding

to 0~5;

DELETE

D Press soft key [ERASE] or key to erase the graph drawn.

3.6 Diagnosis Display

The state of DI/DO signals between CNC and machine, the signals transferred between CNC
and PLC, PLC internal data and CNC internal state etc. are displayed in the diagnosis page. Refer to
“GSK990MC CNC System PLC Installation and Connection Manual” for the meaning and setting of

each diagnosis number.

The diagnosis of this part is used to detect the running states of the CNC interface signals and
internal signals rather than modifying the states.

Press key

DIAGNOSIS

to enter the Diagnose page, which consists of 5 subpages: [E SIGNAL] ,

[SYSTEM], [BUS],[DSP], [EWAVE]. All of them can also be viewed by pressing the soft keys
(See Fig. 3-6-1) .
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DIAGNOSE (NC—>PLC) 00Ee01 1/000008
NO. DATA NO. DATA
Feooe P 0 2 0 O B Fo12
Foo1 2 0 0 0 2 0 0 FO13 @ 00 0O O O
Foo2 000000 0 Fo14 @ 00 OO0 0 O
Foo3 FO15 P 0 @ OO O O O
Foo4 0@ 0 00O O Fo16 2 00 0 O 0
FOO5 @ 00000 Fo17 @ 00 00O O
FOOE Fo18 P 0 @ 0 0 B
Foo7 ? 00 @ 00 O O Fo19 @ O @ 8 @ O O
Foos 2 00 0 O 0 Fo20 @ 00 00 0 0 O
Fo@g ? 0 0 @ OO B O Fo21
Fo1e 2 0 @ @ O Foz2 P 0 @ OO @ @ O
FO11 © 000 00O O O Fo23 @ 00 00O O O
DATA [* | 1@: 46: 32
| pat: 1 |
SYSTEM BUS DSP WAVE‘

Fig. 3-6-1

3.6.1 Diagnosis Data Display

3.6.1.1 Signal Parameter Display

Press [@Signal] soft key to enter the signal diagnosis page. The page is shown in the following
figures (See Fig. 3-6-1-1-1 ~ Fig.3-6-1-1-4) .

f—]
p—

1. F signal page Press soft key [F SIGNAL] in <DIAGNOSIS> page to enter diagnosis _OO
(NC—PLC) page. See Fig. 3-6-1-1: @
o
=
DIAGNOSE (NC—>PLC) 087998 1/@18550@ S
NO. DATA NO. DATA
Fooe @ F@12
Foal B 0 5] F@13 B 0 B 0
Feo2 1} 1} F@14 1] 1]
Fore3 2 @ @ FR15 0] 0]
Foa4a B 0 B 0 Fo1l6 0} 0}
FeBs B @ B @ Fe17 B @ B @
Fogs 2 @ 2 @ F@18 ] ]
Foa7 B 0 B 0 F@1s 1]
Fee8 B 8 B 8 FBze 8 8 8 8
Foes 2 @ 2 @ Fe21 [0} [0}
Fol1le B 0 B 0 F@22 1} 1}
F@11 @ @ FB23
DATA | | 17:@3:54
| PATH: 1 MDI
G SIGNAL ‘ X SIGNAL ‘ Y SIGNAL EWAYE ‘ ‘
Fig. 3-6-1-1

This is the signal sent to PLC by CNC system. See “GSK990MC CNC System PLC Installation
and Connection Manual” for the meaning and setting of each diagnosis number.
2. G signal page In <DIAGNOSE> page, press soft key [G SIGNAL] to enter diagnosis
(PMC—>CNC) page, which is shown in Fig. 3-6-1-2.
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DIAGNOSE (PLC—>NC) 007998 1/@18550
NO. DATA NO. DATA
GOPO @ 0 @ 0 6O12 0 000000 O
Gool 20000 O 6O13 0 000OGOGOOD
GoB2 2 20006 D GO14 @ 0@ 0O0G 0 B O
GoB3 2 9 0000 D @ | GOIS
GOD4 @ 000000 G | GOIB 0 00O O
GOo5 @ 0000000 | Gol7 0 000 O
GODG 2 000O0O0ODO0 0 | GOIB 0 00 O0OGOODO D
GoB7 2 P 000 0 B @ | Golg 2 0 B 0 O
GOBS @ D 00000 @ | GO 0 00 0 O o 0
GoOP9 @ 000000 0 | Gol 0 00 0O0O0GDO O
G010 @ 0000000 | GO 0 00000 0
Go11 2 2 0 0 0 | GO2S 2 DB OGO B 0
DATA [~ | 217 04:05
[ PATH: 1 MDI
‘F SIGNAL ‘x SIGNAL‘Y SIGNAL | EMAVE ‘ ‘

Fig. 3-6-1-2

This is the signal sent to CNC system by PLC. See “GSK990MC CNC System PLC Installation
and Connection Manual” for the meaning and setting of each diagnosis number.
3. X signal page Press soft keyl X SIGNAL Jin <DIAGNOSIS> page to enter diagnosis (MT—PLC)

page, as is shown in Fig. 3-6-1-3:

= DIAGNOSE (MT—>PLC) 007998 1/018550
NO. DATA NO. DATA
-Q X000 X012 D 0000000
@ X001 6 8 0 0 0 0 B X013 ® 0@ 00O0OG D
L X0e2 [ X014 D 0@ 00000
o %003 X015
=) X004 D200 @0 O X016 D 0@ 0000 O
X005 6 0 X017 D 00 00O0O D
X606 0 B0 0 B OO O X018 ® 0@ 000G D
X007 0 @ 0 @ @ X019 D 0@ 0000 D
X008 X020
X009 0 20 0 @00 0 X021 D 0@ 0000 O
X010 0 @0 00O OB O X022 D 0000000
X011 6 B0 0B OO O X023 2 0 6 00 0 O
DATA [ | 17:e4:18
| PATH: 1 MDL
‘FEIGNAL‘G SIGNAL ‘v SIGNAL  EWAVE ‘ ‘

Fig. 3-6-1-3

This is the signal sent to PLC by CNC system. See “GSK990MC CNC System PLC Installation
and Connection User Manual” for the meaning and setting of each diagnosis number.

4.Y signal page Press soft key ['Y SIGNALJin <DIAGNOSIS> page to enter (PLC—MT) page,

as is shown in Fig. 3-6-1-4:
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17: B4: 29

PATH:. 1

0R |08 (e 8 ®|e | .||«
Q08| o8| e 0 (0|8 e|ae| 8
|90 e 8 0|8 0|8 e e
08| e8| e 8 (0|8 e|e e e
0R |08 (e 8 P8 e|e |0
99|08 |e 0 0|8 0 |e o8
Q8| e || e |0 0|8 0 |e e 8
08| e8| e 8 (0|8 e|e e e
R BRI E R R
08| e |e 8 9|8 0|8 e e
=l ol ol ol I e Sl el el I e
=8| e e e 8 0|8 e|e e e
88| e 6o B8 8|8 6|8 88
98| o0 e 0|8 0|8 08
08| e8| e\ e 0|8 e |e e 8
Q|8 | e 8 e|e e |e e e
e8| e e |e 8 e|e e|e e s
(= = R o O R
9|00 e 0 0|8 0|8 e e

Yoo
Yeel1

Yee2

Y003
Y004

Y@es
YBoes

Yee7s

Y008
Y009

Yel1e

Y811

DATA

= e ) T e =

Fig. 3-6-1-4
This is the signal sent to CNC system by PLC. See “GSK990MC CNC System PLC Installation

and Connection Manual” for the meaning and setting of each diagnosis number.

3.6.1.2 System Parameter Display

Press [SYSTEM] soft key to enter the system signal diagnosis page. Contents displayed in the

page is shown below (see Fig. 3-6-1-2-1).

II

Operation

19: 46: 32

PATH. 1

o eele| -le e|a|e|e
e |d|e|-|e o|e|e|e
@ oe|-|lo el e|la|e|e
ol e|elee|lee|e|e|la
0 e oo e|le o|e|e|le
o eele el e|a|e|e
0 e oo e|le o|e|e|le
@ o oo e e|a|e|e
o | Do~ oo e|d|lu|lo
e || s ([ | [ 0d |0
oo oloele e e|e|le
[ o I o o B g o e ) T
0 e e e|e e|a|dle
@ -d|e|d e|le - a|e|e
ol e|elee|le -la|dle
e e ele | ele o|e|e|e
ol e|elee|lee|e|e|la
0 e oo e|le o|e|e|le
@ o oo ol o|la|e|e
ol e|elee|lee|e|e|la
ooz ol~o o|le|a
e e eleele e a|ld|ld
e e eleele e e|e|le
T e T g v e v T T

~

(=R
218
[ )
2|8
218
2|8
218
[ )
oM
[l
[
[T T
2
[
2|
2|«
2|
2
— @
2|
2|d
2|8
2|8
L[ LL

DATA

LS e | me [ [ |

Fig.3-6-1-2-1

3.6.1.3 Bus Parameter Display

Press [BUS] soft key to enter the bus signal diagnosis page. Contents displayed in the page is

shown below (see Fig. 3-6-1-3-1).
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[516]5] 4 Bus link slaew gty

ae1 4 Bus servo slawe gty

e 6] Bus servo card slave gty

ae3 6] Bus I0 card slave gty

Be4 6] Bus DAD card slave gty

(61615 6] Buzs DAD card =lave gty

[6]6]5] 1] Bus spindle slave gty

a7 4] FPGALINK realtime state word

oe8 B Bus realtime [ink state.linormal, @:abnor

Be9 49173 FPGALINK retransmission once times

010 1 FPGALIMNK retransmission twice times

011 1 FPEALINK. invalid MDT packet counter
DATA [ | 1e:47:39

PATH: 1 iiii

I = = I = =

Fig. 3-6-1-3-1
3.6.1.4 DSP Parameter Display

Press [DSP] soft key to enter the system signal diagnosis page. Contents displayed in the page
is shown below (see Fig. 3-6-1-4-1).

=
S fe [ e
Se [sla]5} B | DzP scan counter
g.._ Bel1 DSP the number of interpolation control point
g an2 @ | osp interpolation task completion times

B3 B | DSP Ex1948 srrar alarm

e4 DSP Bx1344 error alarm

Be5 @ | ARM buffer capac ity

[6]6]5] @ | op sign foar task completion

ae7 DSP buffer capacity

pes @ | osp fitting point quant ity

(5[] DSP Bx19eP signal acquisition

216 @ | osp signal acguisition 1

811 @ | ose signal acquisition 2

paTA | | 1@:47:58

PATH: 1 iiﬁ

Fig. 3-6-1-4-1
3.6.1.5 Wave Parameter Display
Press [WAVE] soft key to enter the wave page. See Fig. 3-6-1-5-1:
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DIAGNOSE WAVE 000801 1/000008
AXIS {B: ALL 1:1st 2:2nd 3:3rd 4: 4th 5: 5th)
WAYE TYPE {0: Speed 1: Acc 2: Acc Acc)
HOR SCALE[ 5 | VER BCALE
L]
T
DATA [~ | 10:50: 88
[ path: 1 |
ESIGNAL | SYSTEM BUS DSP ‘ EWAYVE
LEN | | =a |
| ‘ RSTR ‘ ‘ ‘ ‘ RETURN ‘ ‘
Fig. 3-6-1-5

AXIS: select the axis for WAVE diagnosis.
WAVE: select the waveform type.
HOR SCALE: select the graph ratio.

Il

INPUT

@)
©
@
=
Q
=
o
)

Data: In any mode, input corresponding data and press key

Using key <START> to monitor signals, key <STOP> to stop monitoring signals.

3.6.2 Signal State Viewing

DIAGNOSIS

1) Press key to select the DIAGNOSE page.
2) The respective address explanation and meaning are shown at the lower left corner of the
screen when the cursor is moved left or right.

3) Move the cursor to the target parameter address or key in the parameter address, then press

SEARCH

key to search.
4) In[WAVE] page, the feedrate, acceleration and jerk of each axis can be displayed. It is easy

to debug the system and find the optimum suited parameters for the drive and the motor.

3.7 Alarm Display

When an alarm is issued, “ALARM” is displayed at the lower left corner of the LCD. Press key
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ALARM

to display the alarm page. There are 4 subpages: [ALARM], [USER], [HISTORY]
and [OPERATE] , all of which can be viewed by the corresponding soft keys (See Fig.3-7-1 to
Fig.3-7-4) . Whether the page is switched to alarm page when an alarm occurs can also be set by bit

parameter No: 24#6.
1. Alarm page In <ALARM> page, press soft key [ALARM] to enter this page, as is shown in
Fig.3-7-1:

ALARM MESSAGE 0B7998 1/@18550

ALARM MESSAGE

NO ALARM!

| | | PATH. 1 MDI

ALARM USER ‘ HISTORY ‘ OPERATE

Fig. 3-7-1
In alarm page, the message of current P/S alarm number is displayed. See details about the
alarm in Appendix 2.
2. User page In <ALARM> page, press soft key [USER] to enter external alarm page, as is shown
in Fig. 3-7-2:

II

O
S
®
-
o
=
o
5

EXT. ALARM MESSAGE 0B7998 1/01855@

EXT. ALARM MESSAGE

NOTHING!

PATH: 1 MDI

‘ ALARM ‘ USER HISTORY ‘ OPERATE

Fig. 3-7-2
See GSK990MC CNC System PLC, Installation and Connection manual for the details about the

user alarm.

Note: The external alarm number can be set and edited by users according to the site conditions. The edited
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contents of the alarm are input into the system via a transmission software. The external alarm is the A of
edit file LadChi**.txt, and the two digits behind it are set by bit parameters 53.0~53.3. (The default is 01, i.e.
the file name is LadChi01.txt )

3. History page In <ALARM> page, press soft key [HISTORY] to enter this page. See fig. 3-7-3:

ALARM HISTORY 0@7998 1/018550

ALARM HISTORY

11-@7-11 1.6: 31: 47

BOA7: executing machine zero return before it
11-87-11 1.6: 25: 89

B100: val id parameter write
11-87-11 1.6: 24: 33

B453: Z axis driver alarm
11-87-11 1.6: 24: 33

B452: ¥ axis driver alarm
11-87-11 1.6: 24: 33

04351: X axis driver alarm
11-87-11 16: 24: 31

0000: Please power off

P: 01/01
[ | | PATH: 1 MDI
‘ ALARM ‘ USER HISTORY DPERATE ‘ ‘
Fig. 3-7-3

In this page, the messages are arranged in chronological order for users’ convenience.

4. OPERATE page In <ALARM> page, press soft key [OPERATE] to enter this page, as is shown
in Fig. 3-7-4:
The OPERATE page displays the modification messages applied to the system parameters and
ladders, e.g. content modification and time modification.

Il

OPERATE HISTORY 0B7998 1/018550

@)
©
@
=
Q
=
o
)

OPERATE HISTORY

2011-87-11 16: 32

MODIFY BIT PARA :NO. B006#0
2011-87-11 16: 27

MODIFY BIT PARA :NO. 0054#1
2011-87-11 16: 27

MODIFY BIT PARA : NO. 0054#0
2011-87-11 16: 24

MODIFY NUM PARA : NO. 0006
2011-97-11 15: 31

MODIFY NUM PARA :NO. 60086
2011-87-11 15: 27

MODIFY NUM PARA :NO. 0006

P: 81/23

path: 1 [

‘ ALARM ‘ USER ‘ HISTORY ‘ OPERATE ‘ ‘
Fig. 3-7-4

OPERATE page can display 34 pages, while HISTORY alarm page can display 9 pages. The
alarm time, alarm numbers, alarm messages and page numbers can be viewed using page keys.

DELETE
The records of the HISTORY and OPERATE can be deleted by pressing key (system
debugging level or above required).
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3.8 PLC Display

PLC
Press the key to display the PLC page. There are 5 subpages, including [INFO] ,

[EPLCGRA], [HEPLCPAR], [PLCDGN] and [EPLCTRA] , which can be viewed by the
corresponding soft keys (See Fig.3-8-1 to Fig.3-8-5) .

EXT. FILE: Ladder@l MT MODEL : 858
VERSION : MCS. 00 CONTRIVER: GSK
laddero® 155718 4414  117/4287  2011-06-10 15: 11
ladder®l 153118 4286 117/4169  2011-07-11 15: 29
DATA [~ | 17:@8:25

PATH: 1 iﬂji

Il

Fig. 3-8-1
PLCGRA [ladder@ll 1/1177

Fala, Kaeg, 2 Fang, 2 Ga@l.
; 1 1

Xpal. 4 Fala.

O
o
@
-
Q
=
o
5

Ka@s. @ Bes. 7 k@@7. 5

GoEl. Fog1. 1

®A0a, K@ms. 2 Foos, 1
% 4 A
XBOB. 2 KOES. 2 FBEE. 1
& 4 A
¥BOB. 4 KOES. 2 FBEA. 1
W 4 L
XBOW. B KOES. 2 FEEd. 1
W 4 A

i t
#EEE, 1 . k@S, 2
d it

T
Ko@s.

Xpee. 3 Ragg. 2 Kags. 2 Fagg. 1
4 It il 4
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Koo 7] ) 7] ) 7] ) 7] )
Kool 7] [ 7] [ 7] 1 7] [
Kooz ] [ ] [ ] [ ] 1
Koo3
Koo4
KOo5 ] [ ] [ ] [ 1 [
K0OoB
Koo7
Koos ] 1 ] [ ] 1 ) 1
Koe9 ] [ ] [ ] [ ] [
Ko1e 1 [ ] [ ] [ ] [
Ke11 7] [ 7] [ 7] [ 7] [
i A | 16:58:16
®% 1 EINEN
o oo | enoon [ERR oo o
Fig. 3-8-3
FooOo o 1 o ) o ) o )
Foo1 [ ) [ ) 1 ) [ )
Foo2 [ ) [ ) [ ) [ )
Fee3 2 ) 2 ) 2 ) @ )
Foo4 [ [ [ [ [ [ @ [
Foo5 o o o o o o 1 1 =
Fees [ [ [ [ [ [ @ [
FoO7 ) ) ) ) ) ) ) ) O
Foos o o o o o o o o 8
Feo9 0 ) 0 ) 0 ) ] ) o
F@10 [ [ [ [ [ [ [ [ =
F@11 8
WA | | a18:58:31
BEE: 1 ﬁ
oo woen weoow [ eem
Fig. 3-8-4
SAMPLING
WMODE = TINME CYCLE / SIGMAL TRANSITION
RESOLUTION = &8 (Bms—-1000ms )
TIME = 81928 (1A8Ams --61926ms )
STOP COMDITION = NOME / BUFFER FULL / TRIGGER
TRIGGER
ADDRESS = unknown
WMODE = RISING EDGE / FALLING EDGE / BOTH EDGE
SAMPLING COMDITIOW = TRIGGER / AMY CHANGE
TRIGGER
ADDRESS = unknown
MODE = RISING EDGE / FAITING EDGE / BOTH EDGE / ON / OFF
DATA [~ | 17:@s: 05

PATH: 1 iiii

Fig. 3-8-5
Note: Refer to GSK990MC CNC System PLC Installation and Connection Manual for the PLC
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ladder modification and relevant messages.

3.9 Help Display

HELP

Press key to display help page. There are 8 subpages, including [SYS INFO] ,
[OPRT], [ALARM], [GCODE], [PARA], [MACRO], [EPLC.AD] and [CALCULA].All
of them can be viewed by corresponding soft keys (See Fig. 3- 9- 1~3-9-12) .

1. System information page In <HELP> page, press soft key [SYS INFO] to enter system

information page (See fig. 3-9-1)

SYS INFO 007998 1/@18550
NAME VERSION NO. MODIFY DATE
SYS SERVE NO.
SYS HARDWARE VER V1, 28
SYS SOFTWARE VER V1, 11testd. 5 2011. 07. 05
INTERPOLATION VER : |03906022
PLC SOFTWARE VER
MDI KEYBOARD VER
OPRAT KEYBOARD VER:
—_
—
@) DATA | | 17:e@8: 27
g | PATH: 1 MDI
o OPRT ‘ ALARM ‘ G. CODE PARA ‘ > ‘
—
o .
S Fig. 3-9-2
2. OPRT page In <HELP> page, press soft key [OPRT] to enter this page, as is shown in Fig.
3-9-2:
INDEX INFO(OPERATION) 0B7998 1/018550
MDI data 1 MDI mode input walue-=Enter
Search MNO. I oany mode MO, ->SER key

POS interface

Rel coord clear t rel coord interface RiY{Z->cancel

Rel coord mediating @ REL interface FIYIZ->Enter

spindle Speed Set : REL or ABS down keytspeed->Enter

PRT CNT clear : REL or ABS interface down key-=Enter

RUMN TIME clear 1 REL or ABS down key-=Enter

MPGE interrupt clear @ ALL interface FAYIZ->down key-=Cancel

8Y3 interface

OFFSET setting : MDI mode input  wvalue-=Enter

H compensation num-> X/Y/Z-=Enter

Ln: 801/135

[ PATH: 1 MDL

S5YS INFO ‘ OPRT ALARM

Fig. 3-9-2

The various operation steps on different pages are described in <HELP> (OPRT) page, you can
get help in the HELP page if you are unfamiliar with some operations.

G. CODE

PARA ‘ > ‘

3. ALARM page In <HELP> page, press soft key [ALARM] to enter this page. See fig. 3-9-3:
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INDEX

INFO{ALARMS) 0p7998 1/@18550

NO.
alulalo

[ala[c
fulufst=}
Boe3
fulu[sE}
o5
fululs]z}

ogo7 "

[i]al]
[olulrz}
Be18
68011
Be1e
Br13

MEANING
Parameter been modified that must power off!
File open fail.
Data input overflow
Program number exists
Digit or charaster “- input without address.Modify program.
Address with no data but another address or EOB code. Modify program
Charaster “=" input wronaly for address or2 or mare “-" input. Modify program.
wrongly Input (for address ), 2 or more 7. “input. Modify program.
Program too large, use DNC.
Character can't be used. Modify program
G code wrongly used, Modify program
Feeding speed not specified or improper,Modify program.
Insufficient memory.

Too many Files.

Ln: 1/359
DATA | | 17:o8: 58
| PATH: 1 MDI
‘svs INFO‘ OPRT ‘ ALARM G. CODE PARA ‘ | 2 ‘

Fig. 3-9-3

The meaning and handling for each alarm number is described in this page.

4. G code page In <HELP> page, press soft key [G. CODE] to enter this page. See fig. 3-9-4:

INDEX INFO{(G CODE) 0e7988 1/918550

Goo Ga1 Go2 G@3 G4 G10 G1l Giz2 G13

G15 G186 G17 G18 G19 G2 G21 G22 G23

G24 G25 G26 G32 G27 G28 G29 G3a G31

G33 G34 G35 G36 G37 G38 G40 G4l G42 =

G43 G44 G49 G50 G51 G53 G54 G55 G56

Ga7 GaB G559 GE@ Ge2 GB1 GB3 Ge4 G635 O

GB8 GB9 G73 G74 G78 G8B G81 G82 G83 ho]

G84 G85 GB6 GB7 G88 G839 G690 G9l Goz2 Q

Go4 G95 GS6 GS7 Go98 G939 'Q_)._
6.
>

Linear interpolation 521

| [Pate: 1 [

‘ 8YS INFO‘ OPRT ‘ ALARM ‘ G. CODE PARA ‘ > ‘

Fig. 3-9-4

The definitions of G codes used in system are shown in G code page. Move the cursor to the G
code to be viewed, then its definition is shown at the lower left corner of the page (fig. 3-9-4). If you

INPUT

need to know the format and usage of a G code, press key on the panel after selecting the

G code. Press key

HOME

to return. See fig. 3-9-5:
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INDEX INFO(G CODE) 007998 1/018550

Rapid positioning GO0

Instruction format:
(B3@/B31) GO X Y Z_

Function:
GAA instruction. tool traverse via |inear interpolation to workpiece coordinate system
position spesified by absalute or incremental instruckion.

Explanation:
In absolute programming, parameter represents programming final coordinates in incremental
programming. parameter represents axes moving distance and direction.

Restriction:
B codes of GO0, G801, GAZ or GAS are not allowed

in a same block.

P: 1/58

|PATH: 2 ﬁ

‘EYE INFO‘ OPRT ‘ ALARM ‘ PARA ‘ » ‘
Fig. 3-9-5

The formats, functions, explanations and restrictions of instructions are introduced in this page.
You can find the corresponding information here if you are unfamiliar with these instructions.
5. Parameter page In <HELP> page, press soft key [PARA] to enter this page, as is shown in
Fig.3-10-5:

INDEX INFO(PARAMETER/DIAGNOSE) 087998 1/018550
NO. MEANING
BEB0 parameters related to “SETTING” (bit par. :@A00--BOE2, num par. :BAOD--BAAA)
@801 parameters related to axis control (bit par.:B@E3--BEB8, num par. :BOE5--EEBS)
O @002 parameters related to coordinate system (bit par. :@@BS--BE1E, num par. :@AL0--BOES)
ko] @A03 parameters related to travel detection (bit par.:0@11, num par. :AAEE--BESE)
D AAB4 parameters related to feedrate (bit par. :@@12--B@14, num par. :PABE--B104)
S @BE5S parameters related to acc/dec control (bit par.:@@15--G17, num par. :@185--6157)
g‘ AROE parameters related to servo (bit par. :@A18, num par. :A160--B186)
=} @007 parameters related to backlash (bit par. 0018, num par. :@190--6208)
@808 parameters related to DI/DO (bit par. :@015--B820, num par. :@200--B206)
@RI parameters related to MDI, display and edit (bit par. :BA21--BB23, num par. :@210--0214)
@810 parameters related to pitch error comp. (bit par.:@@37, num par. :A216--B235)
@811 parameters related to spindle control (bit par. :0038, num par. :A240--B260)
@812 parameters related to tool compensation (bit par.:@@33--0041, num par. :B2E6--B2E7)
BE13 parameters related to fixed(canned) cycle (bit par.:@@4E--EE4E: num par. :@270--B286)
P:1/3
DATA [ | 17:18: 52

| ACEN| oI |
‘SYS INFO‘ OPRT ‘ ALARM ‘ G. CODE ‘ >
Fig. 3-9-6
The parameter setting for each function is described in the page. If you are not familiar with the
setting, you can find corresponding information here.

6. Macro page In <HELP> page, press soft key [MACRO] to enter this page, as is shown in
Fig.3-10-7:
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INDEX INFO{(MACROINSTRUCTION) 087998 1/@18550

566 HIW) P(#1) Q%) R(#K)
M : B1-33 cperation instruction
#I : operation result (var. seq. alarm)
#J @ operand 1(variable, invariable)
#K : operand 2(variable, invariable)
HBl: #I = #J
HEZ: #I = #I+a#K
HB3: #I = #J-#K
Hed: #I = #1 * #K
HES: #I = #1 7 #K
H11: #I = #J or #K
HIZ: #I = #1 and #K
H13: #I = #1 xor #K
Hel: #1 = sgrt(#J)
P:1/4

[ | | PATH: 1 MDI

« MACRO EPLC, AD ‘ CALC ‘ ‘ ‘

Fig.3-9-7

The formats and a variety of operation codes of the macro instructions are described in this page,
and the setting ranges for local variable, common variable and system variable are also given. If you
are unfamiliar with the macro instruction operations, you can get corresponding information here.

7. PLC.AD page In <HELP> page, press soft key [PLC.AD] to enter this page. There are four
subpages, including [F. ADDR], [G.ADDR], [X.ADDRJ]and [Y.ADDR], as is shown in figures

f—]
p—

3-9-8~3-9-11: O
INDEX INFO(PLC ADDRESS) 087998 1/018550 8
" SYMBOL /MEANING §
FOEo#4 SPL FEED HOLD 6'
FORO#5 STL Oycle start S5
FOOo#E SA Servo ready
FoRO#7 oF Auto run
Fo@1#0 AL Alarm
FEB1#1 RST Reset
Foo1#3 SAR Spindle rev arrive
FoB1#4 EMNE Spindle enable
FBR1#5 TAP Tapping
FOB1#6 DTAP Tapping exe.
FOO1#7 MTAP GA3 Tappina mode
FoRE#3 THRD Threading
Fonz#4 SRNMYV Program start
FoRE#E cut Cutting
P: 1/18
[ | | PATH: 1 MDI
G ADDR ‘ X ADDR ‘ Y ADDR RETURN ‘ ‘

Fig. 3-9-8
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INDEX INFO{PLC ADDRESS) 007998 1/@18550
" SYMBOL /MEANING
GoaG#0 FIN MST End signal
Gooa#l MFIN Miscellaneous function completion signal

[EinulaE2Y SFIN Spindle function completion sianal
Gono#s TFIN Tool function completion signal

BOBl#D  ESP Emergency stop
BEE1#L  SKIPP  Skip

£BE2#D  BR1 Gear{input)
BO02#1  BR2 Gear (input)
GnE#e GR3 Gear(input)

Coo2#4 GEAR Gear In-position(input)
GOR3#1 RGTAP Rigid tapping

GOO9#L UINT Macroprogram interruption

Go10#0 MT1 Mirror image
GB10#1 MT2 Mirror image
P. 1/10
| | [ PATH: 1

‘ F ADDR ‘ G ADDR X ADDR ‘ Y ADDR RETURN

Fig. 3-9-9

INDEX INFO(PLC ADDRESS) 07998 1/018550

' SYMBOL /MEANING
HO20#0  MT-EDIT

XD20#L  MT-AUTO

XO20#2  MT-INPUT

XD20#3  MT-ZERQ

XO20#4  MT-SINBLE STEP
HD20#5  MT-MANLUAL
HO2O#E  MT-HANDWHEEL
XD20#7  MT-DNC

XO21#0  MT-SKIP

®p21#1  MT-SINGLE BLOCK
XO21#2  MT-DRY RN
®P21#3  MT-MST LOCK
XO21#4  MT-MACHINE LOCK

HBR1#5  MT-OPTIOMAL HALT
P. 1/ 6

O
]

®

-

o

=
o

>

| | | PATH: 1 MDL

‘ F ADDR ‘ G ADDR ‘ X ADDR Y ADDR RETURN ‘

Fig. 3-9-10

INDEX INFO(PLC ADDRESS) 07998 1/818550

" SYMBOL /MEANING

YOle#0 EDIT indicator

YR1E#1 AUTO indicator

Yole#2 INPUT indicator

YB12#3 ZERO indicator

YO1e#d4 SINGLE STEP indicator
YB12#5 MAMUAL indicator

YO1246 HANDWHEEL ind icator
YO12#7 DMC indicator

YB13#0 Spindle reverse indicator
YO13#1 Spindle forward indicator
YB13#2 Spindle ovrd. cancel indicator
YO13#3 # zero return indicator
YB13#4 ¥ zero return indicator

01345 Z zero return indicator

P: 1/ 7

|PATH: 1 ﬁ

‘ F ADDR ‘ G ADDR ‘ X ADDR ‘ Y ADDR RETURN ‘ ‘

Fig. 3-9-11

The PLC addresses, signs, meanings are described in this page, and you may get the corresponding
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information here if you are unfamiliar with these addresses.

8. CALCULA page In <HELP> page, press soft key [ CALCULA] to enter this page. See fig. 3-9-12:

CALC 007998 1/018550
+ =
* =
! =]
sin =
cos =
sgqrt =
DATAT: | 17:20: 09
[ [ PATH: 1 MDL
« ‘ MACRO | EPLC. AD ‘ CALC ‘ ‘
Fig. 3-9-12

The operation formats of addition, subtraction, multiplication, division, sine, cosine, extraction are
shown in this page. You can move the cursor to the blank space where the data is to be input, then

INPUT
input the data and press key After the data is input, the system will calculate automatically —
and output the result to the blank behind sign “=". If the user needs to input data to calculate again, '®)
/7 8
RESET @
’/ , =4
press key to clear all the data in the page. o
>
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Chapter 4 Manual Operation

=

Press key Ll to enter Manual mode, which includes manual feed, spindle control and

machine panel control, etc.

4.1 Coordinate Axis Movement

In Manual mode, each axis can be moved at MANUAL feedrate or manual rapid traverse speed
separately.

41.1 Manual Feed

X axis can be moved in the positive or negative direction by pressing and holding @x]| or

and the feedrate can be changed by feedrate override. If the key is released, the X axis
movement is stopped. That of the Y and Z axes are the same as X axis. The three axes simultaneous
moving is not available in this system, but the three axes simultaneous zero return is supported by

the system.
Note: The manual feedrate of each axis is set by parameter P98.

4.1.2 Manual Rapid Traverse

VAV

Press key RAPID " {5 enter Rapid Traverse state with its indicator lighting up. Then press
manual feeding keys to move each axis at the rapid traverse speed.

Note 1: The manual rapid speeds are set by the parameter P170~ P173.
Note 2: Whether manual rapid traverse is effective before reference point return is set by the bit parameter

NO:12#0.

4.1.3 Manual Feedrate and Manual Rapid Traverse Speed Selection

The manual feedrate override, which can be selected by the band switch, is divided into 21 gears
(0%--200%) in MANUAL feed .
.'lfl.FU "Tn.25% 'tl\.ED% ‘rMDO%

In manual rapid traverse, press keys 0.001/ | 0.01 0.1 1 to select the override of the

manual rapid traverse speed. The rapid override is divided into four gears, including Fo, 25%, 50%
and 100% (The speed of FO is set by data parameter P93).

Note: The rapid overrides are effective for the following speed:
(1) GOO rapid traverse
(2) Rapid traverse in canned cycle
(3) Rapid traverse in G28
(4) Manual rapid traverse
Example: If the rapid traverse speed is 6m/min and override is 50%, the actual speed is 3m/min.
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4.1.4 Manual Intervention

While a program being executed in Auto, MDI or DNC mode is shifted to MANUAL mode after a
dwell operation, the manual intervention is available. Move the axes manually, then shift the mode to

.m
the previous one after the intervention. When key S s pressed to run the program, each axis

returns to the original intervention point rapidly by GO0, and the program execution continues.

While a program being executed in Auto, MDI or DNC mode is shifted to MANUAL mode after a
dwell operation, the manual intervention is available. Move the axes manually, then shift the mode to
.m
the previous one after the intervention. When key S s pressed to run the program, each axis
returns to the original intervention point rapidly by GO0, and the program execution continues.

Explanation:

1. If the single block switch is turned on during return operation, the tool performs single
block stop at the manual intervention point.

2. If an alarm or resetting occurs during the manual intervention or return operation, this
function will be cancelled.

3. Use machine lock, mirror image and scaling functions carefully during manual
intervention.

4. Machining and workpiece shape should be taken into consideration prior to the manual
intervention to prevent tool or machine damage.

The manual intervention operations are shown in the following figure:
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1. The N1 block cuts a workpiece

I | N2

o l_ -y ] Workpiece
N1

Block start poir{'

2. The tool is stopped by pressing the feed hold key in the middle of the N1 block

| Tool |

A
|N2

Workpiece

— T NT — >

3. Atfter retracting the tool to point B, tool movement is restarted.

Workpiece

f—]
p—

4. After automatic return to point A by GO0 speed, the remaining moving command

i @)
of block N1 is executed. S
®
=
Q
—
@)
B S5
O\\ | Tool | A
N | N2
» | Workpi
SN _ orkpiece
l N1 = i
Fig. 4-1-4-1

4.1.5 Workpiece Alignment

To ensure the machining precision (size, shape and position precision) and surface quality, the

alignment positioning must be performed to the workpiece and fixture clamping workpiece.

The common methods for alignment are: alignment by drawing lines, alignment by trial cutting,

etc. For GSK218MC system, an operation method for alignment using a tool is specially designed.

Example: Using the method for alignment by trial cutting and halving (also called halving

alignment) to position the center in XY plane of a square workpiece. Operation steps are as follows:

1) Start the spindle at a certain speed.

2) Shift the system to relative coordinate display page. First perform alignment in X direction:
Operate each moving axis and position them to X positive direction side of the workpiece in
Manual mode, move down Z axis to make the tool nose position lower than the workpiece
surface, and then move the tool towards the negative direction of the workpiece at a low speed
(usually using MPG feed mode), stop the tool when it just cuts to the workpiece. Here, press
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X CANCEL

key “ | on the edit panel area, and then press key to set the X coordinate to 0.

(Use the same method to set X coordinate to other values, e.g. input “x20” and press key

INPUT
)
X
3) Similarly, move the tool to the negative direction side of the workpiece, and press key -
INPUT
after positioning, then press key to complete halving operation. Note that halving

setting does not change the absolute coordinates and machine coordinates.
4) Move the tool to the position where the relative coordinate of the axis is 0. The position is the

center in X direction.

5) In the “SETTING” page, select “WORKPIECE COORDINATE” subpage, press key

INPUT
and then key to finish the zero point setting for X axis.

6) At the center (i.e. the positioned point where the relative coordinates of XY are 0 on the
machine) of XY, the floating coordinate system can be established by G92, and the XY
machine coordinates of this point can also be written to the parameters of G54 ~G59

II

workpiece coordinate systems for system use.
7) Then the operation using trial cutting and halving method to align the center of the square

O
S
@
-
o
=
o
5

workpiece is finished.

With the assignment for the relative coordinate and halving function setting, the assignment
speed is increased and the operation is more conv

Workpiece Workpiece

_ X T X >

Fig. 4-1-5-1

A

Note 1: This system can only set and input the coordinates displayed at the relative position. (All
the places where the offset value is modified can set the positions of the relative

coordinates)
Note 2: Bearing operation function. The displayed coordinates can be set after addition or

subtraction operation is performed to it.
Note 3: After the coordinate system is set, the coordinate system set by G92 will be lost due to
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mechanical zero return or G54~G59 workpiece coordinate system calling, but the one
of which the machine coordinates are written to the G54~G59 workpiece coordinate

systems by parameters will not be lost. It is recommended to use the latter method.

4.2 Spindle Control
4.2.1 Spindle Rotation CCW

)
L : Specifies S speed in MDI mode; in Manual/MPG/Step mode, press this key to rotate the
spindle counterclockwise.

4.2.2 Spindle Rotation CW

=N
- Specifies S speed in MDI mode; in Manual/MPG/Step mode, press this key to rotate the

spindle clockwise.

4.2.3 Spindle Stop

1o

STOP

Il

: In Manual/MPG/Step mode, press this key to stop the spindle.

4.2.4 Spindle Automatic Gear Shift

@)
©
@
=
Q
=
o
)

Whether the spindle is frequency conversion control or gear control is set by bit parameter
No:1#2. If parameter No:1#2=1, the spindle auto gear shift is controlled by PLC. Three gears (gear 1
to gear 3) are available in this system, and the maximum speed of each gear is set by parameters

(P246,P247and P248) respectively. The corresponding gear can be output by modifying the ladder.
In MANUAL or Auto mode, the increase or decrease for the corresponding spindle gear can be
adjusted for the spindle CCW or CW rotation by pressing positive/negative override keys. In MDI
mode, the system will automatically select the corresponding gear after the specified speed is input.
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Spindle motor speed
A
Max. speed (10V)

Spindle motor max. |
clamp speed

Spindle motor
min. clamp speed

Spindle rotation
instruction
» (S instruction)

Gear 1 Gear 2 Gear 3
Max. speed  Max. speed Max. speed
Fig. 4-2-4-1

Note: When the spindle auto gear shift is effective, the spindle gear is detected by gear in-position signal
and S instruction is executed.

4.3 Other Manual Operations

4.3.1 Cooling control

¥

COOLING

II

: A compound key, used to switch between coolant ON and OFF. ON: the indicator lights up;
OFF: the indicator goes out.

O
S
@
-
o
=
o
5

4.3.2 Lubricating control

g

WBRIGATNG . ON: the indicator lights up; OFF: the indicator goess out.

4.3.3 Chip Removal Control

° ?.
CH
REMOVAL® - A compound key, used to switch between chip removal ON and OFF. ON: the indicator

lights up; OFF: the indicator goes out.

4.3.4 Working Light Control

L] &
N A compound key, used to switch between working light ON/OFF. ON: the indicator lights up;
OFF: the indicator goes out.
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Chapter 5 Step Operation

5.1 Step Feed

Il

Press key STE® " {0 enter the STEP mode. In this mode, the machine moves by the step

defined by the system each time.

5.1.1 Selection of Moving Amount

N%+

R. OVERRIDE

W100%
X

N %—
Press any of keys rowe to select a moving increment, then the increment will be shown on the

screen, which is shown in Fig. 5-1-1-1, the step width is displayed:0.100 in <POSITION> page:

ACT POS (RELATIVE) e[u]uls]ohg 1/000002

FEED F Bmm/min
STEP W. ;B 100

FEED OVRD : 100%
* mm 4 8O 120 160 , 200
" ]

F@ 25% 0% ABE%
— |

SP 5 Brpm
Y B.000n [swm

Il

@)
©
@
=
Q
=
o
)

50 6@ 79 5@ 30 108 118 129
—_— ]

Z B.000 mim—

COMMAND T NO: TGOO®
OFFSET: HOOGO DOGOO

600 G617 G9@ G94 G21 GAD G49 G54 PART CNT: 0000/ 0000
611 G958 G15 G50 GBI GB4 G97 GI1S CUT TIME: 000: 00: 00
DATA 12: B1: 37
[ PATH: 1 STEP
REL ABS ‘ ALL ‘ PMONI ‘ ‘

Fig. 5-1-1-1

By press moving key each time, the corresponding axis on the machine is moved 0.1 mm.
5.1.2 Selection of Moving Axis and Direction

X axis may be moved in the positive or negative direction by pressing axis and direction key
L ] L]

sl [

@x]| or Press the key once, the corresponding axis will be moved for a step distance
defined by system. The operation for Y or Z axis is identical with that of X axis. Simultaneous manual
moving for 3 axes is unavailable in this system, but simultaneous zero return for 3 axes is available.
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5.1.3 Step Feed Explanation

The step feed max. clamp speed is set by data parameter P155.
The step feedrate is beyond the control of the feedrate and rapid override.

5.2 Step Interruption

While the program running in Auto, MDI or DNC mode is shifted to Step mode after a dwell
operation, the control will execute the step interruption. The coordinate system of step interruption is
consistent with that of MPG, and its operation is also the same as that of MPG (MPG for manual
pulse generator, i.e. handwheel, similarly hereinafter). See Section 6.2 Control in MPG Interruption
for details.

5.3 Auxiliary Control in Step Mode

It is the same as that of Manual mode. See Sections 4.2 and 4.3 in this manual for details.
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Chapter 6 MPG Operation

6.1 MPG Feed

®
@)
MPG

Press key to enter the MPG mode. In this mode, the machine movement is controlled

by a handwheel.

6.1.1 Moving Amount Selection

N%+

R. OVERRIDE

[ )
W,100%
nx

N%—
The moving increment will be displayed on the position page if any of keys #oe js pressed, the

MPG increment: 0.100 (See Fig.6-1-1-1) is displayed in <POSITION> page:

ACT POS (RELATIVE) e[u]uls]ohg 1/000002

FEED F Bmm/min
MPG INC ;B 100

FEED OVRD : 100%
* mm 4 8O 120 160 , 200
" ]

F@ 25% 0% ABE%
— |

SP 5 Brpm
Y B.000n [swm

50 6@ 7@ 5@ 30 1p@ 119 129

Z B.000 mim—

COMMAND T NO: TGOO®
OFFSET: HOOGO DOGOO

II

@)
©

@

=

Q

=
o

S

GEo G17 GS® G994 G21 G40 G489 GE54 PART CNT: 0000 /0000
Gll G98 G15 G5B GBS GB4 G997 Gi= CUT TIME: 000: 00: 00
DATA 12: B2: 82
[ pare 1 |G
REL ABS ‘ ALL ‘ PMONI ‘ ‘
Fig. 6-1-1-1

6.1.2 Selection of Moving Axis and Direction

In MPG mode, select the moving axis to be controlled by the handwheel, and press the
corresponding key, then you can move the axis by the handwheel.

<&

In MPG mode, if X axis is to be controlled by the handwheel, press key @x | then you can
move the X axis by rotating the handwheel.
The feed direction is controlled by handwheel rotation direction. See the manual provided by the

machine tool builder for details. In general, handwheel CW rotation indicates the positive feed, while
CCW rotation indicates the negative feed.
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6.1.3 MPG Feed Explanation

1. The relationship between handwheel scale and machine moving amount is as follows:

Table 6-1-3-1
Moving amount per MPG scale
MPG increment  (mm) 0.001 0.01 0.1
Machine moving amount (mm) 0.001 0.01 0.1
MPG increment (inch) 0.001 0.01 0.1
Machine moving amount (inch) 0.0001 0.001 0.01

2. The values in the table above vary with the mechanical transmission. See the manual provided by

the machine tool builder for details.
3. The rotation speed of the handwheel cannot exceed 5r/s, otherwise, the scale and the moving

amount may be inconsistent.

6.2 Control in MPG Interruption

6.2.1 MPG Interruption Operation

The MPG interruption operation can overlap the automatic movement in Auto mode.

r4 s Tool position in
Tool position after
A P Auto mode

MPG interruption

-

Programmed
cutting depth

Cutting depth caused
by MPG interruption

Fig. 6-2-1-1
The operations are as follows:

1) After the dwell operation, switch the program being executed in Auto mode to MPG mode.

2) Move the tool by the handwheel to modify the coordinate system, such as moving Z axis

upward and downward, moving X and Y axes horizontally, or rotating A axis.

3) After the control is switched to Auto mode, the workpiece coordinates remain unchanged till the
machine zero return operation is performed again. After the operation, the coordinates restore
to their actual values.

Note: Whether MPG/Step interruption function is used is set by bit parameter NO:56#3.

As the program being executed in Auto, MDI or DNC mode is shifted to MPG mode by dwell, the
control will execute the MPG interruption. The coordinate system for MPG interruption is shown in
Fig.6-2-1-2.
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ACTUAL POSITION 007998 1/818550
(RELATIVE) (ABSOLUTE) (MACHINE)
b3 -1.727 m X -1. 727 mn X -1.727 mn
Y -47.897 m Y -47.897 m Y -47. 897 mn
z -5. 480 z -5, 480 mn z -5, 480 mn
(HANDLE INTR) (SUBSPEED) (REM DIST)
b3 0. 000 m X 0. G008 mn X s 0 1
Y 0. 000 m Y 0. 008 mn Y 0. 000 mn
z 0. 000 m z 0. 008 mn z 0. 000 mn
DATA [ | 17:22:28
| PATH: 1 MDI
‘ REL ‘ ABS ‘ ALL PMONI ‘ ‘
Fig. 6-2-1-2

Steps to clear MPG interruption coordinate system

downward till the MPG interruption coordinate X flickers, and press key

: Press key X, move the cursor upward and

CAMCEL

then the coordinate

system is cleared. The operations for Y and Z axes are the same as above; when the zero return
operation is performed, the coordinate system is cleared automatically too.

Note: When the MPG interruption function is used to adjust the coordinate system, if an alarm or resetting

occurs, the function is cancelled.

6.2.2 Relationship between MPG linterruption and Other Functions

Table 6-2-2-1

Display

Relationship

Machine lock

After machine lock is effective, the machine movement by using
MPG interruption is ineffective.

Absolute coordinate value

values.

MPG interruption does not change the absolute coordinate

Relative coordinate value

MPG interruption does not change the relative coordinate values.

Machine coordinate value

The change amount of the machine coordinate value is the
displacement amount caused by MPG rotation.

Note: The moving amount of MPG interruption is cleared when the manual reference point return is

performed for each axis.

6.3 Auxiliary Control in MPG Mode

The auxiliary operation in MPG mode is identical with that in JOG mode. See Sections 4.2 and

4.3 for details.
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6.4 Electronic MPG Drive Function

Operation method:

Enable the electronic MPG drive function by setting G42.0. In Auto mode, turn on Dry Run, press
.m
HuETe , and control the execution of the part program by rotating the MPG. The execution speed of

the program becomes faster as the MPG is rotated faster, and vice versa. This function is usually
used for workpiece trial cutting and machining program detection.

Note 1: The Dry Run is ineffective after the electronic MPG drive function is enabled.
Note 2: Single block stop execution is effective in single block mode.
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Chapter 7 Auto Operation

7.1 Selection of the Auto Run Programs

1. Program loading in auto mode

‘@

(a) Press key AUTO " 16 enter the Auto mode;
PROGRAM
(b) Press key to enter the [DIR] page, move the cursor to find the target program;
INPUT
(c) Press key for confirmation.

2. Program loading in Edit mode

D

(a) Press key EDIT {6 enter the Edit mode;

PROGRAM A
(b) Press key to enter the [DIR] page, move the cursor to find the target program; _OO
®
INPUT %_
(c) Press key for confirmation. >

‘@

AUTO

(d) Press key to enter the Auto mode;

7.2 Auto Run Start

0
After selecting the program using the two methods in section 7.1 above, press key to
execute the program automatically. The execution of the program can be viewed by switching to

<POSITION>, <MONI>, <GRAPH> etc. pages.

The program execution is started from the line where the cursor is located, so it is recommended

to check whether the cursor is located at the program to be executed and whether the modal values
.m
are correct before pressing key BEESART 1t the cursor is not located at the start line from which the
e
/

F‘i’ESE’T m
program is started, press key / , and then key il
from the start line.

to run the program automatically
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Note: The workpiece coordinate system and reference offset values cannot be modified during program
execution in Auto mode.

7.3 Auto Run Stop

In Auto run, to stop the program being automatically executed, the system provides five
methods:

1. Program stop (M00)

After the block containing MOO is executed, the auto running pauses and the modal message is
.m
saved. After key e s pressed, the program execution continues.

2. Program optional stop (MO1)
. o~
k)’
OPTIONAL

If key S0P is pressed before the program execution, the automatic running pauses and the
modal message is saved when the block containing M01 is executed in the program. After key
.m
S s pressed, the program execution is continued.

FEED HOLD

II

3. Pressing key

L

D
FEEDHOLD . . . . )
If key is pressed during the auto running, the machine states are as follows:

1) Machine feeding slows down and stops;

2) Dwell continues if Dwell (G04 instruction) is executed;

3) The other modal message is saved;
.m

CYCLE START

O
S
@
-
o
=
o
5

4) The program execution continues after key is pressed.

/7
RESET
7/

4. Pressing key
See Section 2.3.1 in this manual.

5. Pressing Emergency Stop button
See Section 2.3.2 in this manual.

In addition, if the control is switched to other mode from Auto mode, DNC mode or MDI page of
MDI mode in which the program is being executed, the machine can also be stopped.

The steps are as follows:

1) If the control is switched to Edit, MDI, DNC mode, the machine stops after the current block is

executed.
2) If the control is switched to MANUAL, MPG, Step mode, the machine interruption stops

immediately.
3) If the control is switched to Machine zero interface, the machine slows down to stop.
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7.4 Auto Running from Any Block

This system allows the auto run to start from any block of the current program. The steps are

shown as follows:
®

=

1. Press key MANUAL™ {5 enter Manual mode, start spindle and other miscellaneous functions;

2. Execute the modal values of the program in MDI mode, and ensure the modal values are correct;

(]
z) PROGRAM

EDIT

3. Press key to enter Edit mode, and press key to enter program page, then find
the program to be machined in [DIR] .
4. Open the program, and move the cursor to the block to be executed;

&
o

6. Press key CIGESTART 1 execute the program automatically.

5. Press key to enter Auto mode;

Note 1: Before execution, confirm the current coordinate point is the end position of the last block
(confirmation for the current coordinate point is unnecessary if the block to be executed is absolute
programming and contains G00/G01);

Note 2: If the block to be executed is for tool change operation, etc, ensure no interference and collision
occur between the current position and workpiece in a bid to prevent machine damage and personnel
hurt.
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7.5 Dry Run

Before the machining by a program, use “Dry Run” (usually in combination with “M.S.T. Lock” or
“Machine Lock”) to check the program.

‘@

AUTO

T

Press key to enter Auto mode, and press key Uil

up means Dry Run state is entered).
In rapid feed, the program speed equals to Dry Run speed x rapid feed override.
In cutting feed, the program speed equals to Dry Run speed x cutting feed override.

(that the indicator on the key lights

Note 1: The Dry Run speed is set by data parameter P86;

Note 2: In rigid taping, whether the Dry Run is effective is set by bit parameter NO:12#5;

Note 3: In cutting feed, whether the Dry Run is effective is set by bit parameter NO:12#6;

Note 4: In rapid positioning, whether the Dry Run is effective is set by bit parameter NO: NO:12#7.

7.6 Single Block Execution

“Single Block” can be selected for checking the execution of a block.

)
0Op
In Auto, DNC or MDI mode, press key SINGLE (that the indicator on the key lights up means

single block execution state is entered). In single block execution, the system stops after the
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.m
execution of a single block. Press key to execute the next block, and perform the operation
like this repeatedly till the whole program is executed.

Note: In G28 mode, the single block stop can be performed at an intermediate point.

7.7 Machine Lock

MACHINE
In <AUTO> mode, press key €K (that the indicator on the key lights up means the current
Machine lock state is entered). In this mode, the axes on the machine do not move, but the position
along each axis changes on the display as if the tool were moving. In addition, M, S and T functions

can be executed. This function is for checking a program.
[ ]

MACHINE
Note: The machine position and coordinate position are inconsistent after key | 0K s pressed to

execute the program. Therefore, it is required to perform machine zero return operation after the

execution.
7.8 MST Lock
® msT
(=]
M.S.T. LOCK

In <AUTO> mode, press key (that the indicator on the panel lights up means MST
lock state is entered). In this state, M, S and T codes are not executed. This function is used together

with Machine Lock to check a program.
Note: M00, M01, M02, M30, M98, M99 are executed even in MST lock state.

7.9 Feedrate and Rapid Speed Override in Auto Run

In <AUTO> mode, the feedrate and rapid traverse speed can be overridden by the system.
In auto run, the feedrate override, which is divided into 21 gears, can be selected by pressing

L
W96+ #W100% W% — Wh%+
keys r ovemnne ovemne £ overoe, Press key roeroe once, the feedrate override increases by one gear (10%) till

Wh%—
200%; Press key roemm: once, the feedrate override decreases by one gear (10%). If the override is

set to Fo, whether the axes are stopped is set by bit parameter NO:12#4, and If the axes are not
stopped when the override is set to 0, the actual rapid traverse speed is set by data parameter P93
(common to all axes).

W%+ 100% A, % —
In auto run, press keys#omane| X1 |n.oraoe t0 Select the rapid traverse speed with gears Fo, 25%,

50% and 100%.

Note 1: Value specified by F in feedrate override program
The actual feedrate = Value specified by F X feedrate override
Note 2: The rapid traverse speed overridden by data parameter P88, P89, P90 and rapid override is calculated
as follows:
Actual rapid traverse speed along X axis= Value specified by P88 X rapid override
The calculation methods for Y and Z axes are the same as that of X axis.
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7.10 Spindle Speed Override in Auto Run

In auto run, the spindle speed can be overridden if it is controlled by analog quantity.
The spindle override, which is classified into 8 gears from 50% ~120%, can be adjusted by pressing
o)
dh%— doo% Tho%+

S.0VERRIDE S.OVERRIDE S.0VERRIDE

spindle override keys in auto mode.

dh%+

The spindle speed override increases by one gear (10%) till 120% by pressing key S.OVERRIDE

each time.

Th%—

S.OVERRIDE once. When it decreases

The spindle speed decreases by one gear (10%) by pressing key
to 50%, the spindle stops.

The actual spindle speed=speed specified in the program x spindle override. The maximum
spindle speed is set by data parameter P258. If the spindle speed exceeds it, it is taken as the actual

speed.

7.11 Background Edit in Aauto Run

The background edit function during processing is supported in this system.

During the program execution in Auto mode, press key <PROGRAM> to enter the program page,

then press soft key [ € PRG] to enter the background edit page, as is shown in Fig.7-11-1:

PROGRAM 007998 1/018550

087998 ;

GS2 X0 YO Z0 ;

N102 GO G9@ X74. 295 Y-50.
N106 Z30 M3 51500 M3

N1@8 Z2. 3 ;

N126 X75. 425 Y-48. 551 Z, 028
N128 X75. 472 Y-48. 356 Z. 031
N13@ X75. 496 Y-48. 174 Z. 033
N132 Y-48. 911

N134 X75. 472 ¥-47. 876 Z. 831
N136 X75. 425 Y-47. 776 Z. 028
N138 X75. 354 Y-47. 719 Z, 023
N14@ X75. 26 Y-47. 712 Z. 017
N142 X75. 142 Y-47. 764 Z. 009
N144 X75. Y-47.882 Z0.

N146 X74, 608 Y-48, 274 Z-, 026

DATA [ | 17:24: a7
PATH: 1 AUTO
BG.EDT = BG.END | CHECK SAVE RETURN ‘ [ ‘
Fig. 7-11-1

Press soft key [BG.EDT] to enter the program background edit page. The program editing
operation is the same as that in Edit mode (Refer to Chapter 10 PROGRAM EDIT in this manual).
Press soft key [BG.END] to save the edited program and exit this page.

Note 1: It is suggested that the file size in background edit be not more than 3000 lines, otherwise the
processing effect will be affected.

Note 2: The foreground program at the background edit can be opened, but cannot be edited or cleared.

Note 3: The background edit cannot edit the foreground program which is running.
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Chapter 8 MDI Operation

Chapter 8 MDI Operation

Besides the input and modification for parameters and offsets, the MDI operation function is
also provided in MDI mode. The instructions can be input directly using this function. The data input,
parameter and offset modification etc. are described in “CHAPTER 3 PAGE DISPLAY AND DATA
MODIFICATION AND SETTING”. This chapter will describe the MDI operation function in MDI

mode.

8.1 MDI Code Input

The input in MDI mode is classified into two types:

1. By [MDI] type , multiple blocks can be input consecutively.

2. By [CUR/MOD] type, only one bock can be input.

The input in  [MDI] type is identical with the program input in Edit mode. See “CHAPTER 10

PROGRAM EDIT” in this manual for details. The input in [CUR/MOD] type is introduced below:

Example: Inputting a block “G00 X50 Y100” in [CUR/MOD] page. The steps are:

‘B

1). Press key MBI {5 enter MDI mode; —
PROGRAM _OO
2). Press key to enter program page, then press soft key [CUR/MOD] to enter g
[CUR/MOD] page (See fig. 8-1-1) 5
>
INPUT
3). After inputting block “G00X50Y100” in sequence with the keyboard, press key for

confirmation, then the program is displayed on the page;

As is shown in the figure below (Fig. 8-1-1):

PROGRAM (CURRENT / MODAL ) 087998 1/@18550
{CURRENT) (MODAL)
X GOO F 300
Y G17 5 1508
z 690 M o8
* 694 T 0000
% G54 H 0000
G21 D 2000
G40
649 (ABSOLUTE)
G11
. com X 1.727 mn
I F G15 Y -47. 897 m
J M G50
” 5 o9 z 5, 480 m
P T GB4
) H G97 SPRM 06000
L D G13 SMAX 100000
DATA | 17:27:27

PATH: 1 AUTO

‘ ®HPRG ‘ MDI ‘ CUR/MOD [EEFAGE
Fig. 8-1-1

DIR
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8.2 MDI Code Execution and Stop

.m
After the instructions are input according to the steps in Section 8.1, press key to
execute them in MDI mode. During the execution, the instruction execution can be stopped by
D
pressing key EERHD

Note 1: MDI execution must be performed in MDI mode.
Note 2: The program input in [CUR/MOD] page is executed prior to that input in MDI mode.

8.3 Word Value Modification and Deletion of MDI Code

CANCEL
If a mistake occurs during the input, press key to cancel it; if a mistake is detected after

/7
F‘i’E}SET
the input, re-input the contents to replace the wrong ones or press key to delete all the
contents and then input them again.

8.4 Operation Modes Conversion

In Auto, MDI or DNC mode, when the control is converted to MDI, DNC, Auto or Edit mode
during the program execution, the system stops the execution of the program after the current block
is executed.

When the control is switched to Step mode by a dwell during the program execution in Auto, MDI
or DNC mode, the step interruption is executed (See Section 5.2 Step interruption) . If the control is
switched to MPG mode by a dwell, the MPG interruption is executed (See section 6.2 MPG
interruption). If the control is switched to MANUAL mode by a dwell, the manual intervention is
executed (See Section 4.1.4 Manual interruption).

When the control is directly switched to Step, MPG, MANUAL or Zero Return mode during the

program execution in Auto, MDI, DNC mode, the system will execute deceleration and stop.
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Chapter 9 Zero Return Operation

9.1 Concept of Mechanical Zero (Machine Zero)

The machine coordinate system is the inherent coordinate system of the machine. The origin of
the machine coordinate system is called mechanical zero (or machine zero), which is also called
reference point in this manual. It is usually fixed at the maximum stroke point of X axis, Y axis, Z axis
and the 4™ axis. This origin is determined as a fixed point after the design, manufacture and
adjustment of the machine. As the machine zero is unknown at power-on, the auto or manual
machine zero return is usually performed.

9.2 Steps for Machine Zero Return

® |
MACHINE
1. Press = #0  to enter Machine Zero Return mode, then “machine zero return” will be displayed
at the lower right corner of the LCD screen;

ACT POS (RELATIVE) 00Pe01 1/000008
FEED Bmm/min
MPG INC . B0.801

FEED OVRD : 106%
P mm |8 48 B8 120 150, 200
s———

F 2% BE% . 106%
; i

SP 8 @rpm
Y B.0000w [swwo @ o

50 BM 7@ BA 90 1A@ 11A 120
|

Z B.0000 wme

COMMAND T NO: TOGOO
OFFSET: HOG0® DOOOO

GO® G17 G99 G94 G21 G4@ G49 G54 PART CNT: 0014/0014
Gl1 G98 G15 G5@ GB9 GB4 G97 G13 CUT TIME: 00O: 60: BD
DATA | | 1@:50: 50

pat: 1 [N

REL ABS ALL PMONI MONI ‘

Fig. 9-2-1

2. Select axis X, Y, Z or the 4th for machine zero return, the direction of which is set by bit parameter
No.:7#3~NO0:7#6;

When it moves towards the machine zero, the machine traverses rapidly (traverse speed set by
data parameter No.100~No.103) before the deceleration point is reached. After the deceleration
switch is touched, each axis returns to the zero at the speed set by P342~P345. After it is away
from the block, it moves to the machine zero point (i.e. reference point ) at a speed of FL(set by
data parameter P099). As the machine zero is reached, the coordinate axis movement stops and
the Machine Zero indicator lights up.
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Chapter 10 Eidt Operation

10.1 Program Edit

D

EDIT

The edit for part programs should be operated in Edit mode. Press key to enter Edit

PROGRAM
mode; Press key to enter program page, and press soft key [E PROGRAM] to enter the

program editting and modification page (see Fig. 10-1-1):

PROGRAM 0B7998 1/018550

087998 ;

G92 X8 YO 20 ;

N1G2 GO G99 K74, 295 ¥-50.
N1@6 Z30 M3 51500 M3

N1@8 Z22. 3 ;

N126 X75. 425 Y-48. 551 2. B28
N128 X75. 472 ¥Y-48, 356 2. B31
N130 X75. 496 Y-48. 174 Z. 833
N132 Y-48. 011

N134 X75. 472 ¥Y-47, 876 2. 831
N136 X75. 425 Y-47. 776 Z. 028
N138 X75. 354 Y-47. 719 Z. 023
N140 X75. 26 ¥Y-47. 712 2. 017
N142 X75. 142 Y-47. 764 Z. 009
N144 X75. Y-47.882 Z0.

N146 X74. 608 Y-48. 274 Z-. B26

DATA [ | w@s:48: a3

B. EDT B. END CHECK SAVE RETURN ‘ > ‘

4 ‘REF‘LACE‘ CutT ‘ COoPY ‘ PASTE ‘ RETURN ‘ > ‘

Press [P 1] to enter the next page

Press [P ] to enter the next page L% ‘ R ‘ ‘ ‘ ‘ RETURN‘ ‘

Press [ 4] to return to the last page > ‘REPLACE‘ ol ‘ i ‘ PoTE ‘ RETURN‘ o ‘

Fig. 10-1-1

The replacement, cut, copy, paste, reset operations, etc. can be done by pressing the
corresponding soft keys.

The program switch must be turned on before program editting. See Section 3.4.1 Parameter
and program switch page in this manual for its operation.

Note 1: A program contains no more than 200,000 lines.

Note 2: As is shown in Fig. 10-1-1, if there is more than 1 sign “/” ahead of a block, the system will skip the
block even if the block skip function is not turned on.

Note 3: It is forbidden to switch the control to other mode when the Check function is performed in Auto
mode, or unexpected results will occur.
During Check in Auto mode, if there is a sign “/” ahead of a block, the Check function is performed
for this block regardless of whether the skip function is ON.
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10.1.1 Program Creation

10.1.1.1 Automatic Creation of Sequence Number

Set the “AUTO SEQ” to 1 according to the method described in Section 3.5.1. See Fig.
10-1-1-1-1.

SETTING O0oeel 1/000002

PAR SWITCH=[ o | (0: OFF 1: ON)
PRG SWITCH= (2: OFF 1: ON)

[=]

KeyBoard = (2: 218MC-H 1: 21BMC-Y 2: 218MC)
IN UNIT = (0: MM 1: INCH)
I/0 CHAN. = (0: Xon/Xoff 1: XModem 2: USE)
AUTO BER = (0: OFF 1: ON)
SEQ@ INC = (0~1000)
SEQ STOP = (PROGRAM NO. )
SEQ@ STOP = (SEQUENCE NO. )
DATE - [ 2p11 ]y | 07 [M | 12 |p
TIME ] 12 |H | 26 |M | 26 |8
DATA [ | 12: @6: @6
| PATH: 1 MDL
EWORK ‘ EDATA ‘ PASSWORD ‘ ‘
Fig. 10-1-1-1-1

In this way, the sequence number will be automatically inserted into the blocks during program editing.
The incremental amount of the sequence number is set by its corresponding parameter.

—
—

@) 10.1.1.2 Program Content Input

°

@

A D

S EDIT :

> 1. Press key to enter Edit mode;

PROGRAM
1. 2. Press key to enter program page. See Fig. 10-1-1-2-1:

PROGRAM 0B7998 1/018550
0B7998 ;

G92 X0 YD Z0 ;

N1@2 GB G9B X74. 295 Y-50.
N1OG 230 M3 51500 M3

N1@8 Z2. 3 ;

N126 X75. 425 Y—-48. 551 Z. 028
N128 X753, 472 Y-48. 356 2. 831
N13@ X75. 496 Y-48. 174 Z, 833
N132 Y-48. 811

N134 X753, 472 Y-47. 876 2. 831
N136 X75, 425 Y-47. 776 2. 828
N138 X75. 354 Y-47. 719 Z 823
N14@ X75. 26 Y-47. 712 Z. 017
N142 X75, 142 Y-47. 764 2. 609
N144 X75. Y-47.882 Z0.

N146 X74. 608 Y-48. 274 Z—-. 026

DATA [~ | @8:49: 38

[ PATH: 1

MDI ‘ CUR/MOD ‘ CUR/NXT DIR ‘ ‘

Fig. 10-1-1-2-1
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) ) ) )
3. Press address key B , and key in numerical keys * * *
) =
* 1 and # 1in sequence (an example for setting up a program name of O00002

here), then O00002 is displayed behind the DATA column (See Fig. 10-1-1-2-2) :

PROGRAM 007988 1/@18550
007988 ;

G92 X0 YO 20 ;

N1@2 G@ G998 X74. 295 Y-50.
N1@6 Z30 M3 51500 M3

N1@8 Z2. 3 ;

N126 X75. 425 Y—-48. 551 Z. 028
N128 X75. 472 Y-48. 356 Z. 031
N138 X75. 496 Y—-48. 174 Z. 033
N132 Y-48. 011

N134 X75. 472 Y-47. 876 Z. 031
N136 X75. 425 Y-47. 776 Z. 028
N138 X75. 354 Y-47. 719 Z. 023
N148 X75. 26 Y-47. 712 Z. 017
N142 X785, 142 Y-47. 764 £, 009
N144 X75. Y-47.882 Z8.

N146 X74. 608 Y-48. 274 Z-. 026

DATA  |00@882 | @8 50:37

[ PATH 1

MDI ‘ CUR/MOD ‘ CUR/NXT DIR ‘

Fig. 10-1-1-2-2 -
EOB o
4. Press key = | to set up the new program name, as is shown in Fig.10-1-1-2-3: o)
Q
PROGRAM 0BeEe2 2/000002 g
020062 ; >
%
DATA [~ | @8: 50: 53

[ PATH: 1

|
MDI ‘ CUR/MOD ‘ CUR/NXT DIR ‘
Fig. 10-1-1-2-3
5. Input the written program word by word. After the input, the program will be saved
automatically when the control is switched to other operation modes. However, if the control

POSITION SAVE

needs to be switched to other pages (e.g. page ), first press key to save
the program and then finish the input of the program.
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Note 1: Pure numerical value input is unavailable in Edit mode.

CAMCEL

Note 2: If a wrong instruction word is detected during program inputting, press key to
cancel the instruction.

Note 3: No more than 65 characters can be input in one block each time.

10.1.1.3 Search of Sequence Number, Word and Line Number

The sequence number search operation is used to search for a sequence number from which the
program execution and edit are usually started. Those blocks skipped because of the search have no
effect on the CNC state (This means that the data in the skipped blocks such as coordinates, M, S, T
and G codes does not affect the CNC coordinates and modal values).

If the execution is started from a block searched in a program, it is required to check the machine

and CNC states. The execution can only be performed when both the states are consistent with its
corresponding M, S, T codes and coordinate system setting, etc (set in MDI mode).

The word search operation is used to search a specific address word or number , and it is usually
used for editing a program.

Steps for the search of sequence number, word and line number in a program:

1. Select mode: <Edit > or <Auto>
2. Look up the target program in [DIR] page;

INPUT
= 3. Press key to enter the target program;
9 t | v
o 4. Key in the word or sequence number to be searched and press key or
= to search for it.
)
>
SEARCH
5. When needing to search a line number in a program, press key and input the line

INPUT

number to be searched, then press key

Note 1: The search function is automatically cancelled when the search for sequence number and word is
performed to the end of a program.

Note 2: The searching for sequence number, word and line number can be performed in either [AUTO] or
[EDIT] mode, but in [AUTO] mode, it can only be performed in the background edit page.

10.1.1.4 Location Method of the Cursor

PROGRAM
Select Edit mode, then press key to display the program.

?

a) Press key to move the cursor upward a line, if the column where the cursor is
located exceeds the end column of the last line, the cursor moves to the end of the last

[y

b) Press key to move the cursor downward a line. If the column where the cursor is
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located exceeds the end column of the next line, the cursor moves to the end of the next

line.

—pp-

c) Press key to move the cursor one column to the right. If it is located at the end
of the line, the cursor moves to the beginning of the next line.

<

d) Press key to move the cursor one column to the left. If the cursor is at the
beginning of the line, it moves to the end of the last line.

=

e) Press key to scroll screen upward to move the cursor to the last
screen.
f) Press key to move the screen downward to move the cursor to the next
screen.
HOME
g) Press key to move the cursor to the beginning of the line where it is located.
SHIFT HOME
h) Press keys + to return the cursor to the beginning of the program.
END
i) Press key to move the cursor to the end of the line where it is located.

SHIFT END

j) Press keys + to move the cursor to the end of the program.

10.1.1.5 Insertion, Deletion and Modification of a Word

@)
©
@
=
Q
=
o
)

PROGRAM
Select <EDIT> mode, press key to display the program, then locate the cursor to the
position to be edited.
1. Word insertion
INSERT
After inputting the data, press key to insert the data to the left of the cursor.

2. Word deletion

Locate the cursor to the word to be deleted, press key

DELETE

cursor is located.

3. Word modification

to delete the word where the
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ALTER
Move the cursor to the place to be modified, input the new contents, then press key to
replace the old contents by the new ones.
10.1.1.6 Single Block Deletion
PROGRAM
Select <EDIT> mode, then press key to display the program. Locate the cursor to the
N DELETE
beginning of the block to be deleted. Press keys L to delete the block where the
cursor is located.
N
Note: Regardless of whether there is a sequence number in the block, the user can press key g to

delete it (The cursor should be located at the beginning of the line).

10.1.1.7 Deletion of Blocks

Blocks deletion from the current displayed word to the block of which the sequence number is
specified.

NTQ_Q X100.0 M03 S2000; ..... N2233 S02 ; N 2300 M30;

Cursor current position |

Area to be deleted

Fig. 10-1-1-7-1

PROGRAM

Select <EDIT> mode, press key to display the program. Locate the cursor to the
beginning of the target position to be deleted (as the position of word N100 in the figure above), then
key in the last word of the multiple blocks to be deleted, e.g. $02 (as Fig.10-1-1-7-1 above), finally

DELETE
press key to delete the blocks from the current cursor location to the address specified.

Note 1: 100,000 lines of blocks can be deleted at most.
Note 2: If the last word to be deleted occurs many times in a program, the system will delete the blocks till

the word nearest to the cursor location.

Note 3: When using N+ sequence number can delete many blocks, initial position of the deleted target
N+sequence number must be at the line head of the block.

10.1.1.8 Deleting Words

Starting from the currently displayed word, delete the specified words.

N_;_O_O X100.0 M03 S2000; G0O1 X50.0 Y100.0 N2233 S02 ;
A

Cursor current position |

Area to be deleted

Fig. 10-1-1-8-1
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Select <Edit> mode, press

PROGRAM

key to enter the program display page, and the cursor

position to the target initial position to be deleted (as the above figure, be located at the character
N100, input the last full character of the words to be deleted, such as Y100.0 (see the above Fig.

DELETE

10-1-1-81). Press

to delete programs between the cursor and the signed addresses.

Note: When N+sequence numbe is in the middle of blocks, the system takes them as words to be

executed.

10.1.2 Deletion of a Single Program

The steps for deleting a program in memory are as follows:

a) Select <EDIT> mode;

b) Enter program display page. There are two ways to delete a program:

O
1. Key in address key B
O O O =
Keys * * * #

memory will be deleted.

2. Select [DIR]subpage in program page, and select the program name to be deleted by moving the

cursor, then press key

DELETE

INPUT

column, press key

selected is deleted.

Here, “Delete the current file?” is prompted on the system state

); press key

DELETE

; key in the program name ( e.g. for program 00002, key in number

, the corresponding program in

again, then “Deletion succeeded” is prompted and the program

Il
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©
@
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Note: If there is only one program file, by pressing key Delete, its name will be changed to 000001 first
and then the contents be deleted in Edit (DIR) page regardless of whether it is 000001 or not; if
there are multiple program files, the contents of program 000001 as well as its program name are

deleted.

10.1.3 Deletion of All Programs

The steps for deleting all programs in memory are as follows:

a) Select <EDIT> mode;

b) Enter the program page;

O

c) Key in address

P

d) Key in address keys
sequence;
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10.

10.

262

DELETE
e) Press key to delete all the programs saved in memory.

1.4 Copy of a Program

Steps for copying the current program and saving it with a new name:

a) Select <EDIT> mode;
b) Enter the program page; select the program to be copied using the cursor in [DIR] subpage,

INPUT
and press key to enter the program display page;
O
c) Press address key P |, and input the new program name;

d) Press soft key [COPY] to finish the file copying and enter the edit page for the new
program;

e) Returnto [DIR] can view the new copied program name.

The copy of a program can also be done in the program edit page (shown in fig. 10-1-1):

O

P

1. Press address key and key in the new program number;
2. Press soft key [COPY ]to finish the file copying and enter the edit page for the new program.
3. Returnto [DIR] page to view the new copied program name.

1.5 Copy and Paste of Blocks

Steps for copying and pasting blocks:
a) Locate the cursor to the beginning of the blocks to be copied;

b) Key in the last character of the blocks to be copied:;

SHIFT SAVE
c) Press keys + the blocks from the cursor to the character keyed in will be
copied.

SHIFT INSERT

d) Locate the cursor to the position to be pasted, press keys + or soft key
[PASTE] to complete the paste.

The copy and paste of the blocks can also be done in the program edit page (see fig. 10-1-1):

1. Locate the cursor to the beginning of the blocks to be copied;

2. Key in the last character of the blocks to be copied;

3. Press soft key [COPY ]to finish copying the blocks from the cursor to the character keyed in.

4. Locate the cursor to the position to be pasted, press soft key [PASTE] to complete the

paste.
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Note 1: If the last character keyed in occurs many times in the program, the system will copy the blocks till
the word nearest to the cursor location.
Note 2: If the blocks are copied with method N+sequence number, the blocks from the cursor to the N +
sequence number are copied.
Note 3: 10,000 lines of blocks can be copied at most.

10.1.6 Cut and Paste of Blocks

Steps for cutting blocks are as follows:
a) Enter the program edit page (as Fig.10-1-1);
b) Locate the cursor to the beginning of the block to be cut;
¢) Key in the last character of the block to be cut;
d) Press soft key [CUT] to cut the block into clipboard.
e) Locate the cursor to the position to be pasted, and press soft key [PASTE] to finish block
pasting.

Note 1: If the last character keyed in occurs many times in the program, the system will cut the blocks
from the cursor to the word nearest to the cursor.
Note 2: If the blocks are cut with method N+sequence number, the blocks from the cursor to the N

sequence number are cut.

Note 3: In Edit mode, when the program name is in a block with the program content in the program page,
the system executes copy operation to the character followed by the program name, but cannot
execute the cut operation.

10.1.7 Block Replacement

Il

Steps for replacing a block are as follows:
a) Enter the program edit page(Fig.10-1-1);
b> Locate the cursor to the character to be replaced;
¢) Key in the new character;
d) Press soft key [REPLACE] to replace the character where the cursor is located as well as
other identical characters in the block by the new one.

@)
©
@
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Note: This replacement operation is only for characters, but not for an entire block.

10.1.8 Rename of a Program

Step for renaming the current program to another one:

a) Select <EDIT> mode;
b) Enter the program page, and specify a program name with the cursor;

)
c) Press address key Pl to key in the new name;
ALTER
d) Press key to complete the renaming.

10.1.9 Program Restart

The function is used in the event of an accident such as tool fracture, system restarting after
power-off or emergency stop during program execution. After the accident is eliminated, the system
returns to the program breakpoint by program restart to continue the program execution, and then it
retracts to original point in Dry Run mode:

Steps for program restart are as follows:
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1. Solve the machine accident such as tool change, offset changing, machine zero return.
®
T)

PROG,
2. In <AUTO> mode, press key ' RESAT on the panel.

PROGRAM
3. Press key to enter the program page, then press soft key [RSTR] to enter program
restart subpage (Fig.10-1-9-1).

PROGRAM RESTART 000002 2/000002
(DISTANCE) (ABSOLUTE) (REM DIST)
(1) |x 61. 680 X -1, 727 mn ¥ 63. 407 mn
@ |y -48, 490 m Y -47. 897 mn Y -@, 593 mn
@) |z -B. 186 mn z -5, 480 mn z -B. 706 mn
(LOADED MODAL) (CURRENT MODAL)
GOo G49 F 300 GOD G49 F
G17 G8@ S5 1500 G17 GBo § @
(ef=]} G928 M 05,09 GoB G988 M 30
G94 G15 T 0000 G94 G15 T 0000
G54 G5@ H 0000 G54 G50 H 0BEO
G21 G629 D 00O G21 GE9 D 0BOB
G40 G4 . N 262 G4B G64 . N 2
DATA [ | @8:51:54

o ew
Fig. 10-1-9-1
4.In [CUR/MOD] page, input corresponding modes according to the pre-loaded modal values

in Fig.10-1-9-1.
[
T) o

P CYCLE START
5. Return to <AUTO> mode, press key ' BT and then key on the panel. Then the

program moves to the start point (i.e. the end point of the last block) of the interrupted block at
the dry run speed and the execution continues. The operation can be restarted anywhere.
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Explanation:

1. The “(1), (2), (3)” ahead of the coordinates in the figure above are the sequence in which the
axes moves to the program restart position. They are set by data parameter P376.

2.  When position movement of the coordinate axis is restarted, the single block is turned on, it
stops when the tool every time completes one axis’ direction movement. During execution,
the system cannot be switched into MDI mode to perform interference.

3.  Z movement mode is controlled by No.49#0. (0: G00, 1: GO01)

Note 1: Check whether the collision occurs when the tool moves to the program restart position. If such
a possibility exists, move the tool to the place where no obstruction occurs and then perform
restart.

Note 2: the program restart’s block is not always the block which is interrupted at midway, the system
run can be started from any blocks. The method is the same that of the above, but pressing the
direction key“|” in the “MDI” mode of the Step 4 can preload the modal value’s N line number to
directly define it, and pressing “Input” key can confirm it. Then enter the Mode page to input the
corresponding modal code and M code.

Note 3: Do not perform the resetting during the program execution from block research at restarting to

restarting, or the restarting must be done from the first step.
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Note 4: If there is no absolute position detector, the reference point return must be performed before the
restart after power-on.

Note 5: The restart function of the system does not support the program containing subprograms
currently.

Note 6: The program restart function does not support the rotary, image, scale, polar coordinate mode
programs;

Note 7: The program restart function does not support the fixed cycle programs;

Note 8: The program restart function does not support DNC on-line machining programs;

Note 9: The program restart function does not support macro programs (type A, B).

10.2 Program Management

10.2.1 Program Directory Search

PROGRAM
Press key , then press soft key [DIR] to enter the program directory page (See
Fig.10-2-1-1) :
Program PROGRAM (DIR) 000082 2/000002 )
information  _ _ _ — _ _PRORAMDIE. — — — — — S / Storage capacity
RG USED: | 16/ 400 DMEMUSED: | 1520/ 58368 KD
L S— — — .
De0EdT — _—=——=oE— 11-0/-UF I IT — — — _ = / Program dictory
DoeeDE 1B 11-07-12 08: 50 Ry g —
060100 1178 11-07-05 10: 02 7
0e0500 - — — 11@B__ 11-07-11 09:58__ __ — — — o
001201 10B 11-@7-07 16: 04 o
002014 888 11-07-@07 89: 15 - Q
. — : )
008580 e o ———— —
e e — —-— Program preview =
Gozx@erdoF10an: ~ /
#Ga1%30Y107-12R5 3 S
gjﬁﬁl?ﬁdﬂs /
s SN~ ~
x: = = = N X — — = -
DATA | @s:52: 32
[ PATH: 1
‘ #PRG ‘ MDI l CUR/MOD ‘ CUR/NXT ‘ ‘
Fig. 10-2-1-1

1) Open a program
Open a specified program: O+sequence number+ key ENTER (or key EOB), or sequence
number + key ENTER (or key EOB)
In Edit mode, if the sequence number input does not exist, a new program will be created.

2) Deletion of a program:
1. In Edit mode, press key DEL to delete the program where cursor is located.
2. In Edit mode, press O+ sequence number + DEL, or sequence number + DEL

10.2.2 Number of Stored Programs

Not more than 400 programs can be stored in this system. The number of the stored programs
can be viewed in the program directory page (program information) in Fig. 10.2.1.
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10.2.3 Storage Capacity

The storage capacity can be viewed in the program directory page (storage capacity) in Fig.
10.2.1.

10.2.4 Viewing of Program List

One program directory page can display 6 CNC program names at most. If there are more than 6
names, it is unavailable to display them all in one page. Here, you can press the PAGE key to display
the remaining names on the next page. If the Page key is pressed repeatedly, all the CNC program
names will be displayed circularly on LCD.

10.2.5 Program Lock

The program switch is provided in this system to prevent the user programs from being modified
by unauthorized personnel. After the program editing, turn off the program switch to lock the program,
thus disabling the program edit. See Section 3.4.1 for details.
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Chapter 11 System Communication

This system can communicate with PC or U disk via its own interfaces to realize data
transmission and DNC on-line machining.

11.1 Serial Communication

Preparation for serial communication
1. Connect the PC serial port and system RS232 interface using a serial line.
2. Open GSK Com serial communication software on PC side.
Note: GSK Com serial communication software uses Windows-like interfaces. It can run

in Win98, WinMe, WinXP and Win2000.

3. Setting for GSK Com serial communication software:

(1) Select “Suitable for GSK218MC”;

(2) Click “Series Port” menu, and set baudrate in “Serial Setting” dialog. For data
transmission, select the baudrate of 115200 (corresponding to the default set by data
parameter P002); For DNC on-line machining, select the baudrate of 38400
(corresponding to the default set by data parameter P001)

11.1.1 Program Start

Il

Run program Comm990MC.exe directly. The page is as follows:

@GSKCon — Communicator
File Edit Series Port Operation View Help
[itew  [Hopen [ 5ave [Braste | SPrint | F sbout | System  [EEIEENGE -

§ = . [, ) ) o Pait COM1
@ IHC Communi e (% Send File @ [Receive File A Set Fort
55k @l !l uﬂ“\J & Baud 115200

@)
©
@
=
Q
=
o
)

Fig. 11-1-1-1
11.1.2 Functions
1. File menu
The file menu involves functions of New, Open, Save, Print and Print setting and the latest file
list etc.
2. Edit menu

The edit menu involves functions such as Cut, Copy, Paste, Undo, Find and Replace.
3. Serial port menu

It is mainly used for opening and setting the serial port.
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4. Transfer/Operation menu
It consists of three transmission types: DNC, file sending and file receiving.

5. View menu
It is used for hiding and displaying the tool bar and status bar.

6. Help menu

It is used to view the software version.

Serial Port Data Transmission

Steps are shown as follows:
1) Select <MDI> mode;

2) Press key

SETTING

to enter the set

ting page, set the I/O channel to 0 or 1.

3) Press [PASSWORD] to enter the setting (password) page, input the corresponding authority
password. See Section 3.4.5 Password Authority Setting and Modification.

4) Press key

\

SETTING

A. Data output

(CNC—PC)
1. Press system soft key [OUTPUT] , then the system prompts “transfer waiting”

f

to enter SETTING (DATA DEAL) page, then press key or

to move the cursor to the target position.

.- Receive File
2. Click button “'E\J on GSK Com serial communication software, then

“Receive File” dialog pops up, as is shown in Fig. 11-1-3-1.

Cles - [5]x]|
| i
[CiRer [Fopen [H5ave [@Paste | ShPrint | T About | System: [GSK218M |
EEK Y mc Conmunic “ism Fle  gpe|Receive File g5t Pt ._|_|_
eceive
File List
File Name Partition | State |
Recsive Get List | Cancel
Ready ]
Fig. 11-1-3-1

3. Click button in Receive File dialog to obtain the CNC file list, as is shown in

Fig. 11-1-3-2:
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Receive File §|
File List
File Hame | Fartition | State |A
000001, txt user Hot Rec
000002, txt nser Hot Rec
000003, txt nzer Hot Rec
000004, txt nser Hot Rec
000005, txt user Hot Rec
000011, txt nser Hot Rec
000055, txt nzer Hot Rec
000132, txt nser Hot Rec
000214, txt user Hot Rec
000251, txt nser Hot Rec
000333, txt nzer Hot Rec
000600, txt nser Hot Ree ¥
Receive | Get List | Cancel

Fig. 11-1-3-2

3. Select the file (or multiple files) to be received, then press button M to start the
file receiving, as is shown is Fig. 11-1-3-3:

Eeceiving El

File Hame: |

Sawve Fath! |

Receive Packs: |

Error: |

f—]
p—

@)
©
Fig. 11-1-3-3 2
. o . . . . . . ~—
5. After the file receiving, the status bar of the dialog displays “Received”, as is shown in Fig. o
11-1-3-4 >
Eeceive File ﬁl
File List
File Hame | Partition | State |

000001 . txt user Receiwad

000002, txt user Hot Eec

000003, txt user Hot Eec

000004, txt user Hot Eec

000005, txt user Hot Eec

000011, txt user Hot Rec

000055, txt user Hot Rec

000132, txt user Hat Rec

000214, txt user Hot Eec

000251, txt user Hot Eec

000333, txt user Hot Eec

000800. txt user Hot Ree ¥
Receive | Get List | Cancel
Fig. 11-1-3-4

B. Data input (PC—CNC)

1. Press system soft key [IINPUT] , then the system prompts “input waiting”

[ﬂhiﬂend File

2. Click button (or press “Send File” in the down menu of “OPERATION”)
to pop up Send File Dialog in the GSK com serial communication software, as is shown in
Fig. 11-1-3-5.
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Send File Dialog 3
File list
File path | File Wame |Far. . | State |
[” Only send the edited file 0 file
Send | A£dd File Cancel |

Fig. 11-1-3-5

3. Click button _ M4FLe | e Fier dialog, then the “Select Part Dialog” pops up
as in Fig. 11-1-3-6.

Select Part Dialog ﬁl

# User Fart ( Sys Part  Sys Upgrade

Fig. 11-1-3-6
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4. In the “Select Part Dialog™:
Select “User Part” when sending CNC part programs and custom macro programs; select

“System Part” when sending files such ladder (PLC), parameters (PLC), system parameter
values, tool offset values, pitch offset values and system macro variables.

5. After selecting the partition, select the file (or multiple files) to be sent, and click button

Send
L’ to start the file sending, as is shown in Fig. 11-1-3-7.

Sending &l

File Hame: |

Fartition: |

Sent Pack: Err: I_

Fig. 11-1-3-7
6. After sending the file/files, “Sent” is displayed in the dialog, as is shown in Fig. 11-1-3-8.
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Send File Dialog X

File list
File path | File Hame |Far . . | State |
C:'\Documents and Setti... 000339, txt user Sent
C:'\Documents and Setti... 000390, txt user Sent
[ Only send the edited file 2 file
Zend | A£dd File Cancel

Fig. 11-1-3-8

Note 1: Make sure the baudrate is correctly set and the serial line is reliably connected before data

transmission.
Note 2: It is forbidden to switch operation modes or pages during data transmission, or critical errors will

occur.
Note 3: File LADCHI**.TXT is ineffective when transferred to the system unless the power is turned off.

f—]
p—

11.1.4 Serial Port On-Line Machining

Operation steps %
1. Setting for CNC side: g_
S
SETTING
1) Press key to enter setting page, and set 1/0 channel to 0 or 1.
2) Select <DNC> mode; then the system prompts “DNC state ready, press key INPUT after sent

by PC”
2. Setting for serial communication software
1) Click menu “Series Port”, set the baudrate to 38400 in Serial Port Setting Dialog.
2) When the system /O channel is set to 0, select Xon/Xoff in the pull-down menu “DNC

Protocol” of Menu “Operation”.
When the system 1/O channel is set to 1, select XModem in the pull-down menu “DNC

Protocol” of Menu “Operation”
3. Open CNC program files. Open the program files by pressing button “Open” in menu “File” or

u
button E0Pen in the toolbar, as is shown in Fig.11-1-4-1 below (further edit for the program
files by serial communication software)
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- [B]X]

[ ¥ew  [Flpen [g]Save BPaste  ShPrint | G About | Systemc |GSK218M  ~

§ = s,
[ ; I Communic o= File g8

007999;
G54G0X0Y0Z0;
N102 GD G90 X74.295 ¥-50.
N106 Z30M351500M8
N10822.3;
N126X75.425Y-48.551.2.028
N128 X75.472 Y-48.356 2.031
N130 X75.496 Y-48.174 Z.033
N132 Y-48.011
N134 X75.472 Y-47.876 Z2.031
N136 X75.425 Y-A7.776 Z.028
N138 X75.354 ¥-47.719 2.023
N140 X75.26 Y-47.712 Z.017
N142 X75.142 Y-47.764 Z.009
N144 X75. ¥-47.882 Z0.
N146 X74.608 Y-48.274 Z-.026
N148 X74.503 Y-48.379 Z-.047
N150 X74.445 Y-48.437 Z-.062
N1R2 %73 71 Y-49 172 7- 101
Ready i

f7 Ok
Receive File 7 Set Port E:": ten

Fig. 11-1-4-1

E}ﬁm{c Communi e

4. DNC transmission. Click in the toolbar or pull-down menu “DNC
Communic” in menu “Operation” to send the data. When the system 1/O channel is set to 0, PC
sends the files directly in a common way, then “DNC COMMUNICATION dialog displays the
states of file sending, including the file name, sent bytes, sent lines as well as sent time and
speed (byte/s), as is shown in Fig. 11-1-4-2. When the system 1/O channel is set to 1, PC
sends the files by pack, and the dialog displays the states such as sent pack and
retransmission times, as is shown in Fig. 11-1-4-3:
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DHC Communication

State
File Wame: |

Sent Bytes: Sent time: |
Sent Lines: Bytes/Sec: |

Fig. 11-1-4-2 System I/O channel set to 0
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File Hame: |

Partition: |

Sent Paclk: | Err: I_

Fig. 11-1-4-3 System I/O channel set to 1

INPUT .m

5. Press key on the CNC panel to receive data, and then press button Ll
panel to start the machining.

on the

Note 1: Do not operate the serial communication software during DNC transmission except for ending
the transmission.

Note 2: M99 is processed as M30 in DNC mode.

/7

RESET

’/

Note 3: Press key to cancel the operation after the machining is completed.

Il

11.2 USB Communication

@)
©
@
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11.2.1 Overview and Pecautions

Precautions:

1. Set /0O channel to 2 in <SETTING> page.

2. The CNC programs should be stored in the root directory of the U disk with file extension .txt, .nc
or .CNC, or they cannot be read by the system.

3. After the USB communication is finished, pull out the U disk when its indicator does not flicker (or
after a moment is waited for) to ensure the completion of the data transmission.

11.2.2 Operations Steps for USB Part Programs

In <MDI> mode, enter the SETTING (DATA DEAL) page, press direction key or

to move the cursor to “PART PRGR”. Press soft key [OUTPUT] or [INPUT] to enter the
page shown as follows (Fig. 11-2-2-1):
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SETTING (DATA DEAL) OopBoB2 2/000002

CUR DISK: CNC DISK FILE NUM : 13
FILE DIR:

(O LADDER (FLC) DomRE1 10 11-87-84 11:18 B
DoRRe2 10 11-87-12 93:50
O PARA (F‘LC) 00@108 117 11-87-85 1B:02
O PARAMETER (uJsJatels] 119 11-87-11 939:58
001201 10 11-87-87 16:84
02014 88 11-87-87 ©3:15
CGCUTTER COMP 095663 81 11-87-83 B3:52
OPITCH COMP 007000 333 11-87-86 13:53
007001 3587  11-87-05 16:02
(OMACRO VAR 007708 344 11-87-85 16:02
007761 12665  11-B7-B5 16:02
OMACRO PRG 007398 581263 11-87-11 16:43
027333 581364  11-B7-86 11:14

®PART PRGR

PRESS DIRECTION KEY SELECT THE FILE!

DATA [ | @8:54: 24
[ PATH: 1 MDI
CNC USB CORY DEL RETURN ‘ ‘
Fig. 11-2-2-1

1. To copy CNC program files to U disk from the system disk:

*
a. Press key to switch the cursor to the file directory.
- t) ¢
o b. Press key or to move the cursor to select the CNC program files to be
kS copied in the system disk.
ar 13 ”
o c. Press soft key [COPY], then the systems prompts “COPY TO USB DISC? New Name”, as
S is shown in Fig. 11-2-2-2.
SETTING (DATA DEAL) 062 2/000002
CUR DISK: CNC DISK FILE NUM : 13
FILE DIR:
(O LADDER (PLC) DooEEL 10 11-67-64 11:10 -
0BE@n2 1@ 11-87-12 B3:58
OPaRA  (PLC) A0 60 117 11-B7-05 10:02
O (s Jts)s o] 11@ 11-87-11 B83:58
PARAMETER 0B1201 1m 11-87-B7 16:84
OA2E14 88 11-87-87 B3:15
OCUTTER COMP 085663 81 11-87-83 B83:52
OF‘ITCH COMP 0B 7aRE 333 11-87-B8 13:53
0n7ER1 3587 11-B7-85 16:02
(OMACRO VAR 007760 344 11-97-85 16:02
0A7 7Rl 12B65 11-87-85 16:02
(OMACRO PRG 0p7998 581269  11-87-11 16:49
087333 581364 11-87-66 11:14

®PART PRGR

PRESS DIRECTION KEY SELECT THE FILE!

DATA [oooeez | ©8:54:55
COPY TO USE DISK?New Name | PATH: 1 MDI
NG UsB COPY DEL RETURN ‘ ‘
Fig. 11-2-2-2

d. If renaming for CNC program files is not required, press key <INPUT> to copy the CNC
program files directly.
Renaming required, press key <CANCEL> to input the new program number (e.g. O10 or
0100), and then press key <INPUT> to copy the program files.
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If the program name already exists in the U disk, the system prompts “Please rename the
file” . Here, input the new program number (e.g. O10 or O100) and then press key <INPUT>

to copy the CNC program files.

2. To copy CNC program files to system disk from U disk:

a. Press soft key [USB] to switch to USB file directory page;

-

b. Press key to switch the cursor to the file directory.

f

c. Press key or

\

to move the cursor to select the CNC program files to be

copied in the U disk.

Press soft key [COPY] , then the system prompts “COPY TO CNC DISC? New Name”,

which is shown in Fig. 11-2-2-3:

SETTING (DATA DEAL)

0oee0:2 2/000002

CUR DISK:

USE DISK FILE NUM : 4

O LADDER (PLC)
OPARA  (PLC)
O PARAMETER
QOCUTTER COMP
OPITCH COMP
COMACRO VAR
(OMACRO PRG
@® PART PRGR

PRESS DIRECTION KEY SELECT THE FILE!

FILE DIR:
DBAELE. txt 256 WE-9A-14 12:16 =
DBEELT. bxt 256 E8-98-14 12:18
DBAEZE. txt 256 W8-9A-14 12:16
DBEE2T. txt 256 @8-96-14 12:18

Il

@)
©
@
=
Q
=
o
)

DATA 000027

| @s:56:05

COPY TO CNC DISK?New Name | PATH: 1 MDI

CNC

use COPY DEL RETURN ‘

Fig. 11-2-2-3

d. If renaming for CNC program files is not required, press key <INPUT> to copy the CNC

program files directly.

Renaming required, press key <CANCEL> to input the new program number (e.g. O10 or
0100), and then press key <INPUT> to copy the program files.

If the same program name already exists in the system disk, the system prompts “Please
rename the file” . Here, input the new program number (e.g. O10 or O100) and then press
key <INPUT> to copy the CNC program files.

Note: File LADCHI**.TXT is ineffective after transmitted to the system unless the power is turned off.

3. To delete files from system disk/U disk

?

a. Press key 0

r

\

to move the cursor to select the CNC program files to be

deleted in the system disk/U disk.
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b. Press soft key [DEL] , then “DELETE CURRENT FILE?” is prompted at the bottom of the
page. Press key <CANCEL> to cancel the file deletion; press key <ENTER> to delete the file.
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Appendix 1 GSK990MC Parameter List

Parameter Explanation:

The parameters are classified into following patterns according to the data type:
2 data types and data value range

Data type Effective data range Remark
Bit Oor1 . The default value is given by the CNC, and user can
modify the setting by requirement.
Data Specified according The default value is given by the CNC, and user can
to the parameter modify the setting by requirement.
range

1. For bit and axis parameters, the data are comprised by 8 bits with each bit having different
meaning.

2. The data value range in above table is common effective range. The specific parameter value
range actually differs. See the parameter explanation for details.

[Example]

(1) Meaning of the bit parameters

Data BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
number

(2) Meaning of the data parameters

Data number Data

Note 1: The blank bits in the parameter explanation and the parameter numbers that are displayed on screen
but not in parameter list are reserved for further expansion. They must be set to 0.
Note 2: If 0 or 1 of the parameter is not specified with a meaning. It is assumed that: 1 for affirmative, 0 for

negative.
Note 3: If INI is set to 0, in metric input, the parameter setting unit for linear axis is mm, mm/min; that for rotary
axis is deg, deg/min.
If INI is set to 1, in inch input, the parameter setting unit for linear axis is inch, inch/min; that for rotary
axis is deg, deg/min.

>
o
°
®
S
Q.
X

1 Bit parameter

System parameter number
10/0]0] | MODE | SVCD | SEQ | MSP | | INI | INM | PBUS |

PBUS =1: Transmission type of the drive unit is bus type
=0: Transmission type of the drive unit is pulse type
INM =1: The least increment command of linear axis is inch mode
=0: The least increment command of linear axis is metric mode
INI =1: inchinput.
=0: metric input.
If INI is set to 0, in metric input, the basic unit for linear axis is mm, mm/min; that for rotary
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axis is deg, deg/min.
If INl is set to 1, in inch input, the basic unit for linear axis is inch,inch/min; that for rotary
axis is deg, deg/min.

MSP =1: Double-spindle control is used.
=0: Double-spindle control is not used.
SEQ =1: Automatic sequence number insertion.

=0: Not automatic sequence number insertion.
SVCD =1: Use a bus servo card.
=0: Do not use a bus servo card.
=1: High-speed and high-precision mode. #15.0 and #17.0 can not be
modified, and only 4-axis and 3-link can be used.
=0: Common mode. When the high speed and high precision mode is changed
into common mode, default setting for #15.0 is 1.
Standard setting: 0000 000

MODE

System parameter number

0]0[1] | RAS5 | RAS4 | RAS3 | RAS2 | RAS1 | SPT | SBUS | RASA |
RASA =1: use an absolute grating ruler.
=0: do not use an absolute grating ruler.
SBUS =1: the spindle driver uses the bus control mode.
=0: the spindle driver does not use the bus control mode.
SPT =1: 1/O control.
=0: frequency conversion or others.
RAS1 =1: setthe 1% axis to use a grating ruler.
=0: set the 1% axis not to use a grating ruler.
RAS2 =1: set the 2" axis to use a grating ruler..
_é> =0: set the 2" axis not to use a grating ruler.
3 RAS3 =1: set the 3" axis to use a grating ruler.
a =0: set the 3" axis not to use a grating ruler.
x RAS4  =1: setthe 4" axis to use a grating ruler.
=0: setthe 4" axis not to use a grating ruler.
RAS5 =1: setthe 5" axis to use a grating ruler.

=0: setthe 5" axis not to use a grating ruler.
Standard setting: 0000 0010

System parameter number
0/0]2] | | | | DEC4 | DEC4 | DEC3 | DEC2 | DEC1 |

=1: decelerate when the 1% axis’ reference point returns and the deceleration
signal is 1.
=0: decelerate when the 1° axis’ reference point returns and the deceleration
signal is 0.
=1: decelerate when the 2" axis’ reference point returns and the deceleration
signal is 1.
=0: decelerate when the 2" axis’ reference point returns and the deceleration
signal is 0.
=1: decelerate when the 3™ axis’ reference point returns and the deceleration
signal is 1.

DEC1

DEC2

DEC3
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=0: decelerate when the 3" axis’ reference point returns and the deceleration
signal is 0.

=1: decelerate when the 4" axis’ reference point returns and the deceleration
signal is 1.

=0: decelerate when the 4™ axis’ reference point returns and the deceleration
signal is 0.

=1: decelerate when the 5" axis’ reference point returns and the deceleration
signal is 1.

=0: decelerate when the 5" axis’ reference point returns and the deceleration
signal is 0.

Standard setting: 0000 0000

DEC4

DEC5

System parameter number
10/0]3] \ | | DIR5 | DIR4 | DIR3 | DIR2 | DIR1 | INM |

INM =1: Min. moving unit of linear axis: Inch
=0: Min. moving unit of linear axis: Metric

If INM is set to 0, in metric output, the basic unit for linear axis is mm, mm/min; that for

rotary axis is deg, deg/min.
If INM is set to 1, in inch output, the basic unit for linear axis is inch, inch/min; that for

rotary axis is deg, deg/min.

DIR1 =1: the 1% axis feed direction reverses.
=0: the 1% axis feed direction does not reverse.
DIR2 =1: the 2" axis feed direction reverses.
=0: the 2" axis feed direction does not reverse.
DIR3 =1: the 3™ axis feed direction reverses.
=0: the 3™ axis feed direction does not reverse. _g
DIR4 =1: the 4™ axis feed direction reverses. S
=0: the 4™ axis feed direction does not reverse. 2
DIR5 =1: the 5™ axis feed direction reverses. X

=0: the 5" axis feed direction does not reverse.
Standard setting: 0000 0000

System parameter number

nnn \ SKO | SNMD | | | | TMSN | | TMES \
TMES =1: have installed a toolsetting instrument.
=0: have not installed a toolsetting instrument.
TMSN =1: the toolsetting interface displays the operation step explanations.
=0: the toolsetting interface does not display the operation step explanations.
SNMD =1: simultaneously outputting pulse data with a bus servo is valid.
=0: simultaneously outputting pulse data with a bus servo is invalid.
SKO =1: itis taken as a signal to input when the skip signal SKIP is 0.

=0: itis taken as a signal to input when the skip signal SKIP is 1.
Standard setting: 0000 0000

System parameter number

0/0]5/  [DOUS | I | HSRZ | | IsC_|

281



Sr—MIEI= GSK990MC Drilling and Milling CNC System Programming and Operation User Manual

ISC =1: the least increment command 0.0001mm&deg,0.00001inch.

=0: the least increment command 0.001mm&deg,0.0001inch.
HSRz =1: high-speed zero return is valid.
=0: high-speed zero return is valid.
DOUS =1: double-drive device uses a grating position.
=0: double-drive device do not use a grating position.
Standard setting: 0000 0000

System parameter number
‘0‘0‘6‘ ‘MAOB| ZPLS | SIoD | SJz | AZR | JAX |ZMOD| ZRN ‘

=1: When the reference point is not specified, system alarms if instruction
other than G28 is specified during auto running

=0: When the reference point is not specified, system doesn’t alarm if
instruction other than G28 is specified during auto running.

ZMOD =1: Reference return mode selection: in front of the block.

=0: Reference return mode selection: behind the block.

=1: manually return to the reference point and simultaneously control

ZRN

JAX . .
single-axis.
=0: manually return to the reference point and simultaneously control
multi-axis.
AZR =1: (28 alarm when the reference point is not established.
=0: (28 uses a block when the reference point is not established.
SJz =1: the reference point memorizes.
=0: the reference point does not memory.
SI0D =1: the machine zero return’s deceleration signal is executed by the PLC
> logic operation.
RS =0: the machine zero return’s deceleration signal directly reads X signal.
o ZPLS =1: Zero type selection: one-revolution signal
%— =0: Zero type selection: non-one-revolution signal
MAOB =1: Zero type selection for non-one-revolution signal: B

=0: Zero type selection for non-one-revolution signal: A
Standard setting: 1110 0000

System parameter number
0]/0]7] | | | | ZMI5 | ZMI4 | ZMI3 | ZMI2 | ZMI1 |

=1: set the direction of the 1% axis returning to the reference point: negative
direction.
=0: set the direction of the 1% axis returning to the reference point: positive
direction.
=1: set the direction of the 1% axis returning to the reference point: negative
direction.
=0: set the direction of the 1% axis returning to the reference point: positive
direction.
=1: set the direction of the 2" axis returning to the reference point: negative
direction.
=0: set the direction of the 2" axis returning to the reference point: positive

ZMN1

ZMI1

ZMI2
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direction.
=1: set the direction of the 3" axis returning to the reference point: negative
direction.
=0: set the direction of the 3™ axis returning to the reference point: positive
direction.
=1: set the direction of the 4™ axis returning to the reference point: negative
direction.
=0: set the direction of the 4" axis returning to the reference point: positive
direction.
=1: set the direction of the 5" axis returning to the reference point: negative
direction.
=0: set the direction of the 5™ axis returning to the reference point: positive
direction.

Standard setting: 0000 0000

ZMI3

ZMi4

ZMIS

System parameter number

'0/0]8] | | | | AXS5 | AXS4 | AXS3 | AXS2 | AXS1 |
AXS1 =1: the 1% axis is set to a rotary axis.
=0: the 1% axis is set to a linear axis.
AXS2 =1: the 2" axis is set to a rotary axis.

=0: the 2™ axis is set to a linear axis.
AXS3 =1: the 3" axis is set to a rotary axis.
=0: the 3" axis is set to a linear axis.
AXS4 =1: the 4™ axis is set to a rotary axis.
=0: the 4" axis is set to a linear axis.
AXS5 =1: the 5" axis is set to a rotary axis.
=0: the 5" axis is set to a linear axis.

Standard setting: 0000 1000

System parameter number

0/0j9] | | | | | | | A4TP | RAB |
RAB =1: each axis as a rotary axis rotates nearby.
=0: each axis as a rotary axis does not rotate nearby.
A4TP =1: itis taken a 4-axis link system.

=0: itis not taken a 4-axis link system.
Standard setting: 0000 0001

System parameter number
0[1]0] | RCUR | MSL | WCZS | | RLC | ZCL | SCBM |

SCBM

1: check the stroke before moving
=0: do not check the stroke before moving
=1: cancel local coordinate system when performing manual reference point
return
=0: do not cancel relative coordinate system when performing manual
reference point return
RLC =1: cancel relative coordinate system after resetting
=0: do not cancel relative coordinate system after resetting

ZCL
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=1: the workpiece coordinate system’s zero is the result that the input values

wezs subtracts the machine coordinates
=0: the workpiece coordinate system’s zero is the result that the input values
adds the machine coordinates
MSL =1: start from the line where cursor locates on cycle start of multi-section MDI
=0: start from the first line on cycle start of multi-section MDI
RCUR  =1: cursor returns to the starting position in non-edit mode after reset

=0: cursor not returns to the starting position in non-edit mode after reset
Standard setting: 0000 0010

System parameter number

0 |1]1] | BFA | LZR | | | | | | OUT2 |
OouT2 =1: outer area entry of the 2" stroke is unallowed
=0: inner area entry of the 2" stroke is unallowed
LZR =1. perform travel check before manual reference return after power-on
=0: do not perform travel check before manual reference return after
power-on
BFA =1. make an alarm after overtravel when overtravel instruction is given

=0: make an alarm before overtravel when overtravel instruction is given
(system alarm range is 5MM in front of borders of forbidding area)
Standard setting: 0000 0001

System parameter number

0[1]2] ' RDR | FDR | TDR | RFO | | | LRP | RPD |
RPD =1: manual rapid effective before reference point return after power-on
=0: manual rapid ineffective before reference point return after power-on
%,> LRP =1: the positioning (G00) interpolation type is linear
® =0: the positioning (GO0) interpolation type is non-linear
é-_ RFO =1: rapid feed stop when override is FO
=0: rapid feed not stop when override is FO
TDR =1: dry run effective during tapping
=0: dry run ineffective during tapping
FDR =1: dry run effective during cutting feeding
=0: dry run ineffective during cutting feeding
RDR =1: dry run effective during rapid positioning

=0: dry run ineffective during rapid positioning
Standard setting: 0000 0000

System parameter number

013 | | | | | | HPC | NPC |
NPC =1. feed per revolution effective with no position encoder
=0: feed per revolution ineffective with no position encoder
HPC =1: position encoder installed

=0: position encoder not installed
Standard setting: 0000 0010

System parameter number
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DLF

| | I | | I | DLF | |

=1: reference point return by manual feed after reference point is setup and
memorized
=0: reference point return by rapid traverse after reference point is setup and
memorized

Standard setting: 0000 0000

System parameter number

STL
PLAC
ASL

PPCK

PIIS

| | | PIS | | PPCK | ASL | PLAC | STL |

=1. select prereading working type

=0: select non-prereading working type

=1: acceleration/deceleration type after forecasting interpolation: exponential
=0: acceleration/deceleration type after forecasting interpolation: linear

=1: Auto corner deceleration function of forecasting:speed difference control

=0: Auto corner deceleration function of forecasting: angular control

=1: perform in-position check by forecasting

=0: do not perform in-position check by forecasting

=1: overlapping interpolation effective in acceleration/deceleration blocks
before forecasting

=0: overlapping interpolation ineffective in acceleration/deceleration blocks
before forecasting

Standard setting: 0000 0000

System parameter number

FBOL
FBLS
FLLS

ALS

ALS | | | | [ FLLS | FBLS | FBOL |

=1: rapid traverse type: post acceleration/deceleration

=0: rapid traverse type: pre- acceleration/deceleration

=1. pre-acceleration/deceleration type of rapid traverse: S

=0: pre-acceleration/deceleration type of rapid traverse: linear

=1: post-acceleration/deceleration type of rapid traverse: exponential
=0: post-acceleration/deceleration type of rapid traverse: linear

=1: Auto corner feed effective

=0: Auto corner feed ineffective

>
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Standard setting: 0000 0010

System parameter number

017

CBOL
CBLS
CLLE

HLOE

[ CPCT | CALT [ WLOE | [ HLOE | CLLE [ CBLS | CBOL |

=1: cutting feed type: post-acceleration/deceleration

=0: cutting feed type: pre-acceleration/deceleration

=1. pre-acceleration/deceleration type of cutting feed: S

=0: pre-acceleration/deceleration type of cutting feed: lineat

=1: post-acceleration/deceleration type of cutting feed: exponential
=0: post-acceleration/deceleration type of cutting feed: linear

=1: JOG running type: exponential

=0: JOG running type: linear
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WLOE =1: MPG running type: exponential
=0: MPG running type: linear

CALT =1: cutting feed acceleration clamping
=0: cutting feed acceleration not clamping
CPCT =1: control the in-position precision in cutting feed

=0: do not control the in-position precision in cutting feed
Standard setting: 1010 0001

System parameter number

(0[1]8] | RVCS | RBK | | | | | | RVIT |

RVIT =1: execute next block after compensation as backlash is over value
allowable
=0: execute next block during compensation as backlash is over value
allowable

RBK =1: cutting/rapid traverse separately executes backlash compensation.
=0: cutting/rapid traverse separately does not execute backlash
compensation.

RVCS =1: backlash compensation type: ascending or decending

=0: backlash compensation type: fixed frequency
Standard setting: 0000 0000

System parameter number

(0[1]9] \ | | ALMS | ALM5 | ALM4 | ALM3 | ALM2 | ALM1 |

ALM1 =1: an alarm occurs when the 1% axis drive unit’s alarm signal is 1.

=0: an alarm occurs when the 1*' axis drive unit's alarm signal is 0.

ALM2 =1: an alarm occurs when the 2" axis drive unit’s alarm signal is 1.

_g =0: an alarm occurs when the 2" axis drive unit’s alarm signal is 0.
5 ALM3 =1: an alarm occurs when the 3™ axis drive unit’s alarm signal is 1.
5__ =0: an alarm occurs when the 3" axis drive unit’s alarm signal is 0.
= ALM4 =1: an alarm occurs when the 4™ axis drive unit's alarm signal is 1.
=0: an alarm occurs when the 4™ axis drive unit's alarm signal is 0.

ALM5 =1: an alarm occurs when the 5 axis drive unit's alarm signal is 1.

=0: an alarm occurs when the 5" axis drive unit’s alarm signal is 0.

ALMS =1: an alarm occurs when the 5" axis drive unit's alarm signal is 1.

=0: an alarm occurs when the 5 axis drive unit's alarm signal is 0.
Standard setting: 0010 0000

System parameter number

0/2]0] | UHSM | APC | MAPC | USNO | | HVR | | ITL |
ITL =1: all axes interlock signal effective.
=0: all axes interlock signal ineffective.
HVR =1: use HVR function.
=0: do not use HVR function.
USNO =1. bus servo’s old version.
=0: us servo’s new version.
MAPC =1: multi-circle absolute encoder.

=0: single-circle absolute encoder.
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APC

UHSM

use an absolute encoder.

do not use an absolute encoder.

use to the manually set the machine zero directly.

do not use to the manually set the machine zero directly.

Standard setting: 1000 0000

System parameter number

DAL

=1:
=0:

| | DAL | | | I | | |

add tool length compensation in absolute position display
do not add tool length compensation in absolute position display

Standard setting: 0000 000

System parameter number

0[2]3

POSM

=1:
=0:

| | POSM | | | I |

Mode displayed on program monitoring page
Mode not displayed on program monitoring page

Standard setting: 0100 0000

System parameter number

NPA

=1:
=0:

| | NPA | | |

To switch to alarm page when alarm occurs
Not switch to alarm page when alarm occurs

Standard setting: 0000 0000

System parameter number

POS
PRG
SYS
SET
GRA
DGN

ALM

[ ALM | DGN | GRA | SET | | SYS | PRG | POS |

To switch over page by pressing POSITION key in position page

Not switch over page by pressing POSITION key in position page

To switch over page by repressing POSITION key in program page
Not switch over page by repressing POSITION key in program page
To switch over page by repressing PARAMETER key in program page
Not switch over page by repressing PARAMETER key in program page
To switch over page by repressing SET key in set page

Not switch over page by repressing SET key in set page

To switch over page by repressing GRAPHIC key in graphic page

Not switch over page by repressing GRAPHIC key in graphic page

To switch over page by repressing DIAGNOSE key in diagnosis page
Not switchover page by repressing DIAGNOSE key in diagnosis page
To switch over page by repressing ALARM key in alarm page

Not switch over page by repressing ALARM key in alarm page
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Standard setting: 1111 0111

System parameter number

PETP

SPET

[ HELP | PLC | | | SMDT | SMDI | SPET [PETP |

To switch to program page by pressing panel Edit key
Not to switch to program page by pressing panel Edit key
Turn to program page automatically by pressing PROGRAM in edit mode
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=0: Not turn to program page automatically by pressing PROGRAM in edit
mode
SMDI =1: Turn to MDI page automatically by pressing PROGRAM in MDI mode
=0: Not turn to MDI page automatically by pressing PROGRAM in MDI mode
=1: Turn to current/ mode page selection automatically by pressing

SMDT PROGRAM in MDI mode
=0: Turn to MDI page selection automatically by pressing PROGRAM in MDI
mode

PLC =1: To switch over page by repressing PLC key in PLC page

=0: Not switch over page by repressing PLC key in PLC page
HELP =1: To switch over page by repressing HELP key in help page
=0: Not switch over page by repressing HELP key in help page
Standard setting: 1100 0001

System parameter number

ol2/7] | | | | NE9 | | | | NE8 |
NES8 =1. Editting of subprogram with 80000 — 89999 unallowed
=0: Editting of subprogram with 80000 — 89999 allowed
NE9 =1: Editting of subprogram with 90000 - 99999 unallowed

=0: Editting of subprogram with 90000 - 99999 allowed
Standard setting: 0001 0001

System parameter number

(0/2[8] [ MCL | | | MKP | | | | |
MKP =1: To clear the program edited when M02, M30 or % is executed in MDI
mode
;:5 =0: Not clear the program edited when M02, M30 or % is executed in MDI
@ mode
% MCL =1. To delete the program edited when pressing RESET key in MDI mode

=0: Not delete the program edited when pressing RESET key in MDI mode
Standard setting: 0001 0000

System parameter number

(0]/2]9] | | | | IWZ | WZO | MCV | GOF | WOF |
WOF =1: Tool wear offset input by MDI disabled
=0: Tool wear offset input by MDI enabled
GOF =1: Geometric tool offset input by MDI disabled
=0: Geometric tool offset input by MDI enabled
MCcvVv =1: Macro variables input by MDI disabled
=0: Macro variables input by MDI enabled
wzo =1:. Workpiece origin offset input by MDI disabled
=0: Workpiece origin offset input by MDI enabled
IWz =1:. Workpiece origin offset input by MDI during dwell disabled

=0: Workpiece origin offset input by MDI during dwell enabled
Standard setting: 0000 0000

System parameter number
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10[3[1] \ | | G13 | G91 | | G19 | G18 | GO1 |
G01 =1:. GO01 mode at power-on or clearing
=0: GO0 mode at power-on or clearing
G18 =1. G18 plane at power-on or clearing
=0: Not G01 at power-on or clearing
G19 =1: It depends on parameter No31#1

=0: When G19=1, please set G18to 0

G19 G18 G17, G18, G19 mode

0 G17 mode (X-Y plane)

1 G18 mode (Z-X plane)

0 G19 mode (Y-Z plane)
G9I1 =1. To set for G91 mode at power-on or clearing
=0: To set for G90 mode at power-on or clearing
G13 =1. To set for G13 mode at power-on or clearing

=0: To set for G12 mode at power-on or clearing
Standard setting: 0010 0000

System parameter number

0(3[2] | | AD2 | | | | | | |
AD2 =1: Make alarm if two or more same addresses are specified in a block
=0: Do not make alarm if two or more same addresses are specified in a
block
Standard setting: 0100 0000
System parameter number %;
0/3[3] [ M3B | | | M30 | | Mo2 | | 8
o
M02 =1: To return to block beginning when M02 is to be executed X
=0: Not to return to block beginning when M02 is to be executed
M30 =1: To return to block beginning when M30 is to be executed
=0: Not to return to block beginning when M30 is to be executed
M3B =1. At most three M codes allowable in a section of program

=0: Only one M code allowable in a section of program
Standard setting: 1001 0000

System parameter number

0[/3[4] | CFH | I | | I | | DWL |
DWL =1: GO04 for dwell per revolution in per revolution feed mode
=0: GO04 not for dwell per revolution in per revolution feed mode
CFH =1: ToclearF, H, D codes at reset or emergency stop

=0: Toreserve F, H, D codes at reset or emergency stop
Standard setting: 0000 0000

System parameter number
0[3]5] | CO7 | [ C05 | C04 | C03 | €02 | CO1 |
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co1 =1: To clear G codes of 01 group at reset or emergency stop
=0: To reserve G codes of 01 group at reset or emergency stop
Co02 =1: To clear G codes of 02 group at reset or emergency stop
=0: To reserve G codes of 02 group at reset or emergency stop
Cco3 =1. To clear G codes of 03 group at reset or emergency stop
=0: To reserve G codes of 03 group at reset or emergency stop
co4 =1: To clear G codes of 04 group at reset or emergency stop
=0: To reserve G codes of 04 group at reset or emergency stop
Co5 =1: To clear G codes of 05 group at reset or emergency stop
=0: To reserve G codes of 05 group at reset or emergency stop
Co06 =1: To clear G codes of 06 group at reset or emergency stop
=0: To reserve G codes of 06 group at reset or emergency stop
co7 =1: To clear G codes of 07 group at reset or emergency stop

=0: To reserve G codes of 07 group at reset or emergency stop
Standard setting: 1000 0000

System parameter number

(0[/3]6] | C15 | C14 | C13 | €12 | C11 | C10 | C09 | CO8 |
cos =1: To clear G codes of 08 group at reset or emergency stop
=0: To reserve G codes of 08 group at reset or emergency stop
Cco09 =1: To clear G codes of 09 group at reset or emergency stop
=0: To reserve G codes of 09 group at reset or emergency stop
C10 =1: To clear G codes of 10 group at reset or emergency stop
=0: To reserve G codes of 10 group at reset or emergency stop
Cc11 =1: To clear G codes of 11 group at reset or emergency stop
=0: To reserve G codes of 11 group at reset or emergency stop
> C12 =1: To clear G codes of 12 group at reset or emergency stop
3 =0: To reserve G codes of 12 group at reset or emergency stop
g C13 =1: To clear G codes of 13 group at reset or emergency stop
x =0: To reserve G codes of 13 group at reset or emergency stop
C14 =1: To clear G codes of 14 group at reset or emergency stop
=0: To reserve G codes of 14 group at reset or emergency stop
C15 =1: To clear G codes of 15 group at reset or emergency stop

=0: To reserve G codes of 15 group at reset or emergency stop
Standard setting: 0000 0001

System parameter number
0[3[7] | | | | | SOC | RSC | BDP |SCRW |

SCRW

1: To perform pitch compensation
=0: Not perform pitch compensation
=1: To calculate G96 spindle speed according to current coordinate during
GO rapid positioning
=0: To calculate G96 spindle speed according to end point coordinate during
GO rapid positioning
SOC =1: (96 spindle speed clamped behind spindle override
=0: (96 spindle speed clamped before spindle override

Standard setting: 0000 0000

RSC
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System parameter number
10[3]8] | PG2 | PG1 | GTT |[FLRE | FLR | | | SAR |

SAR =1: To detect the spindle speed in-position signal
=0: Not detect the spindle speed in-position signal
=1: Unit of permissive rate (q) and change rate ® set in the spindle speed
wave check is 0.1%.
=0: Unit of permissive rate (q) and change rate ® set in the spindle speed
wave check is 1%.
FLRE =1: The spindle speed wave check is valid.
=0: The spindle speed wave check is invalid.
GTT =1: The spindle gear selection mode: T type.
=0: The spindle gear selection mode:M type.

FLR

PG2,PG1: gear ratio between the spindle and position encoder. 00 is 1:1; 01is 2:1; 10
is4:1; 11is 8:1.
Standard setting: 0000 0000

System parameter number

0f3]9] | | I | | | TLC |

TLC =1:  Tool length compensation type: B

=0: Tool length compensation type: A
Standard setting: 0000 000 1

System parameter number

0f[4]0] [ oDl | I | | | CCN | | SUP |

SUP =1: Start-up type in tool radius compensation: B
=0: Start-up type in tool radius compensation: A
=1:. To move to the intermediate point by G28 and cancel compensation in
tool radius compensation
=0: To move to the intermediate point by G28 and reserve compensation in
tool radius compensation
ODI =1: Tool radius compensation value set by diameter
=0: Tool radius compensation value set by radius

Standard setting: 1000 0100

CCN

System parameter number

0f4]1] | | CNI | G39 | | PUIT | | | |

=1: Distance and speed parameters input are consistent with display unit and

PUIT CNC input unit

=0: Distance and speed parameters units and display unit are metric units
G39 =1: Corner rounding effective in radius compensation

=0: Corner rounding ineffective in radius compensation
CNI =1: Interference check enabled in radius compensation

=0: Interference check disabled in radius compensation
Standard setting: 0110 0000

System parameter number
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0/4]2] | | | RD2 | RD1 | | |
RD1 =1: To set the retraction direction of G76, G87: negative
=0: To set the retraction direction of G76, G87: positive
RD2 =1: To set the retraction axis of G76, G87:Y

=0: To set the retraction axis of G76, G87: X
Standard setting: 0000 0000

System parameter number

0/4/3] | | | I | | | QzA | |

QZA =1. To make alarm if cut-in depth is not specified in peck drilling (G73,G83)
=0: Not to make alarm if cut-in depth is not specified in peck drilling
(G73,G83)

Standard setting: 0000 0010

System parameter number

([0/4[4] | | | PCP | DOV | | | VGR |
VGR =1. Arbitrary gear ration of the spindle and position encoder enabled
=0: Arbitrary gear ration of the spindle and position encoder disabled
DOV =1: Override effective during rigid tapping retraction
=0: Override ineffective during rigid tapping retraction
PCP =1: High-speed peck drilling cycle for flexible tapping

=0: Standard peck drilling cycle for flexible tapping
Standard setting: 0000 0000

System parameter number

_é> (04 5] \ | | | OVS | OVU | TDR | | NIZ |
-‘g_ NIz =1: To perform rigiq tappir?g smoothir,g
3 =0: Not perform rigid tapping smoothing
TDR =1: To use the same constant during the rigid tapping advance and retraction
=0: Not use the same constant during the rigid tapping advance and
retraction
ovu =1: 10% retraction override for rigid tapping
=0: 1% retraction override for rigid tapping
ovs =1: Inrigid tapping, selection and cancel signal for feedrate override enable

=0: In rigid tapping, selection and cancel signal for feedrate override disable
Standard setting: 0000 0000

System parameter number
0/4/6] | | | ORI | | | | $SOG |

SSOG =1: Forservo spindle control at the beginning of rigid tapping
=0: For following spindle control at the beginning of rigid tapping

ORI =1. To perform spindle dwell when rigid tapping starts

=0: Not perform spindle dwell when rigid tapping starts

Standard setting: 0000 0010

System parameter number
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0l4[7] | [ XSC [ SCL3 [ SCL2 | SCLA | | [ RIN |
RIN =1: Rotational angle of coordinate rotation: by G90/G91 instruction
=0: Rotational angle of coordinate rotation: by absolute instruction
SCL+1 =1: The 1% axis scaling effective
=0: The 1% axis scaling ineffective
SCL2 =1: The 2" axis scaling effective
=0: The 2" axis scaling ineffective
SCL3 =1: The 3" axis scaling effective
=0: The 3" axis scaling ineffective
XSC =1. Axes scaling override specified by I, J, K

=0: Axes scaling override specified by P instruction
Standard setting: 0111 1001

System parameter number

0f4]8] | | I | | I | | MDL |

MDL =1: G codes of unidirectional positioning set for modal
=0: G codes of unidirectional positioning not set for modal
Standard setting: 0000 0000

System parameter number

0f4/9] | | | | | | RPST |

RPST =1: Z axis moving by G01 mode at reset
=0: Z axis moving by GO0 mode at reset
Standard setting: 0000 0000

System parameter number

0/5/0] | | simM | | G90 | | | REL | >
ke
REL =1: Relative position display setting of indexing table: within 360° §
=0: Relative position display setting of indexing table: beyond 360° >9<-

G90 =1: Indexing instruction: absolute instruction

=0: Indexing instruction: specified by G90/G91

=1. Make alarm if indexing instruction and other axes instructions are in the
same block

=0: Do not make alarm if indexing instruction and other axes instructions are
in the same block

Standard setting: 0100 0000

SIM

System parameter number

0]5[1] [ MDLY | | SBM | | |
SBM =1: Single block allowed in macro statement
=0: Single block unallowed in macro statement
MDLY =1: Delay is allowed in macro statement

=0: Delay is unallowed in macro statement
Standard setting: 0000 0000

System parameter number

0[5]2] [ cLv | cev |
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CCV =1: Macro common variables #100 - #199 clearing after reset
=0: Macro common variables #100 - #199 not clearing after reset
CcLv =1: Macro local variables #1 - #50 clearing after reset

=0: Macro local variables #1 - #50 not clearing after reset
Standard setting: 0000 0000

System parameter number
(0[5]3] | PLCV | | | | LAD3 | LDA2 | LAD1 | LADO |

LADO~LAD3 They are binary combination parameters. If they are 0, it uses No. 0
ladder, if they are 1~15, it uses 0~15 ladder diagram.
PLCV =1: Read and display PLC software version number.
=0: Do not read and display PLC software version number
Standard setting: 1000 0001

System parameter number
(0]/5[4] | OPRG | PRGS | | |

PRGS =1: Initial state of program switch: Open.

=0: Initial state of program switch: Close.

=1:. Debugging and above authorithies, one key input/output is effective for
workpiece program

=0: Debugging and above authorities, one key input/output is ineffective for
workpiece program

Standard setting: 0000 0000

OPRG

System parameter number

0/5/5 | | | | | | CANT |
;:5 CANT =1: Automatic clearing for single piece
o =0: Not automatic clearing for single piece
S Standard setting: 0000 0000
System parameter number
(0[5]6] | HNGD | | | | HISR | | HPF |
HPF =1: To select full running for MPG moving
=0: Not select full running for MPG moving
HISR =1:. Use MPG/step pause function
=0: Not use MPG/step pause function
HNGD =1: Axes moving direction are identical with MPG rotation direction

=0: Axes moving direction are not identical with MPG rotation direction
Standard setting: 1000 0001

System parameter number
(0/5|7] \ | | | PLW5 | PLW4 | PLW3 | PLW2 | PLW1 |

PLW1 =1: The 1% axis pulse width is changeable along with speed.
=0: The 1% axis pulse width is fixed to 1 microsecond.

PLW2 =1: The 2" axis pulse width is changeable along with speed.
=0: The 2" axis pulse width is fixed to 1 microsecond.
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PLW3  =1: The 3" axis pulse width is changeable along with speed.
=0: The 3" axis pulse width is fixed to 1 microsecond.
PLW4  =1: The 4" axis pulse width is changeable along with speed.
=0: The 4" axis pulse width is fixed to 1 microsecond.
PLW5 =1: The 1% axis pulse width is changeable along with speed.
=0: The 1% axis pulse width is fixed to 1 microsecond.
Standard setting: 0000 0000

System parameter number

0/5/9] | | LEDT | LOPT | |
LOPT =1: Use external operator panel lock
=0: Not use external operator panel lock
LEDT =1: Use external editing lock

=0: Not use external editing lock
Standard setting: 0000 0000

System parameter number
10/6]0]  PMCA | PMCP | SCL | | | PMCS | EPW |

EPW =1: Max. quantity of position switch is 16.
=0: Max. quantity of position switch is 10.

PMCS =1: PMC axis designation is specified by G signal.
=0: PMC axis designation is not specified by G signal.

SCL =1: Use scaling
=0: Not use scaling
PMCP =1: PMC zero return mode selection: one-roation signal.

=0: PMC zero return mode selection: non one-roation signal.

=1: An alarm occurs when PMC axis does not return to the reference point
commading the machine coordinate system.

=0: An alarm does not occur when PMC axis does not return to the reference
point commading the machine coordinate system.

Standard setting: 0010 0000

PMCA

>
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System parameter number

10[6]1] | FALM | LALM | EALM | SALM | AALM | | SSC |
SSC =1: To use constant surface speed control
=0: Not use constant surface speed control
AALM =1: External user alarm ignored

=0: External user alarm not ignored
SALM =1: Spindle driver alarm ignored

=0: Spindle driver alarm not ignored
EALM =1: Emergency stop alarm ignored

=0: Emergency stop alarm not ignored
LALM =1. Limit alarm ignored

=0: Limit alarm not ignored
FALM =1: Feed axis driver alarm ignored

=0: Feed axis driver alarm not ignored
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Standard setting: 0000 0000

2 Data Parameter

Parameter No. Parameter definiation Default value

0000 I/0 channel, input/output device 2
(0:Xon/Xoff 1:XModem 2:USB)
Setting range: 0~2

It is set to 0 or 1 for communication between CNC and PC via RS232 interface, and set to 2
when CNC connecting with U flash disk.

0001 Baudrate of communication channel (DNC) 38400
Setting range: 0~115200 (unit: BPS)

0002 Baudrate of communication channel (file 115200
transmission)

Setting range: 0~115200 C(unit: BPS)

0004 To be extended 1

Setting range: 0~0

0005 Axes controlled by the CNC 3

Setting range: 3~5

0006 CNC language selection 0

Setting range: 0~3 0: Chinese 1: English 2: Russian 3: Spanish

0008 Ethernet bus’ slave station MDT data package size 16

Setting range: 0~20

>
S
S
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0009 Max. retransmission times of Ethernet bus 10

Setting range: 0~30

0010 External workpiece’ origin offset amount along the 1% 0.0000
axis
Setting range: -9999.9999~9999.9999 (mm)

0011 External workpiece’ origin offset amount along the 0.0000
2" axis
Setting range: -9999.9999~9999.9999 (mm)

0012 External workpiece’ origin offset amount along the 3™ 0.0000
axis
Setting range: -9999.9999~-9999.9999 (mm)

0013 External workpiece’ origin offset amount along the 4™ 0.0000
axis
Setting range: -9999.9999~-9999.9999 (mm)

296



Appendix 1 GSK990MC Parameter List

0014 External workpiece’ origin offset amount along the 5™ 0.0000
axis

Setting range: -9999.9999~9999.9999 (mm)

0015 Workpiece’ origin offset amount along the 1% axis in 0.0000
G54

Setting range: -9999.9999~9999.9999 (mm)

0016 Workpiece’ origin offset amount along the 2™ axis 0.0000
in G54

Setting range: -9999.9999~9999.9999 (mm)

0017 Workpiece’ origin offset amount along the 3™ axis 0.0000
in G54

Setting range: -9999.9999~9999.9999 (mm)

0018 Workpiece’ origin offset amount along the 4™ axis in 0.0000
G54

Setting range: -9999.9999~9999.9999 (mm)

0019 Workpiece’ origin offset amount along the 5™ axis in 0.0000
G54

Setting range: -9999.9999~9999.9999 (mm)

0020 Workpiece’ origin offset amount along the 1% axis in 0.0000
G55

Setting range: -9999.9999~-9999.9999 (mm)

0021 Workpiece’ origin offset amount along the 2™ axis in 0.0000
G55

Setting range: -9999.9999~9999.9999 (mm)

0022 Workpiece’ origin offset amount along the 3™ axis in 0.0000
G55
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Setting range: -9999.9999~9999.9999 (mm)

0023 Workpiece’ origin offset amount along the 4™ axis in 0.0000
G55

Setting range: -9999.9999~9999.9999 (mm)

0024 Workpiece’ origin offset amount along the 5™ axis in 0.0000
G55

Setting range: -9999.9999~9999.9999 (mm)

0025 Workpiece’ origin offset amount along the 1% axis in 0.0000
G56

Setting range: -9999.9999~9999.9999 (mm)

0026 Workpiece’ origin offset amount along the 2™ axis in 0.0000
G56

Setting range: -9999.9999~-9999.9999 (mm)

0027 Workpiece’ origin offset amount along the 3™ axis in 0.0000
G56
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Setting range: -9999.9999~9999.9999 (mm)

0028 \éVogkpiece’ origin offset amount along the 4™ axis in 0.0000
Setting range? -9999.9999~-9999.9999 (mm)
0029 \éVgékpiece’ origin offset amount along the 5™ axis in 0.0000
Setting range: -9999.9999~9999.9999 (mm)
0030 \(/EVFc;)?rkpiece’ origin offset amount along the 1% axis in 0.0000
Setting range: -9999.9999~9999.9999 (mm)
0031 \(/3V507rkpiece’ origin offset amount along the 2" axis in 0.0000
Setting range: -9999.9999~9999.9999 (mm)
0032 \C/;Vé:t?rkpiece’ origin offset amount along the 3™ axis in 0.0000
Setting range: -9999.9999~9999.9999 (mm)

0033 Workpiece’ origin offset amount along the 4™ axis in 0.0000
G57
Setting range: -9999.9999~9999.9999 (mm)
0034 Workpiece’ origin offset amount along the 5™ axis in 0.0000
G57
Setting range: -9999.9999~9999.9999 (mm)
%,> 0035 Workpiece’ origin offset amount along the 1% axis in 0.0000
5 G58
a Setting range: -9999.9999~9999.9999 (mm)
=
0036 Workpiece’ origin offset amount along the 2™ axis in 0.0000
G58
Setting range: -9999.9999~9999.9999 (mm)
0037 Workpiece’ origin offset amount along the 3" axis in 0.0000
G58
Setting range: -9999.9999~9999.9999 (mm)

0039 \C/;Vogkpiece’ origin offset amount along the 5™ axis in 0.0000
Setting range? -9999.9999~9999.9999 (mm)
0038 \C/;Vogkpiece’ origin offset amount along the 4™ axis in 0.0000
Setting range? -9999.9999~9999.9999 (mm)
0040 Workpiece’ origin offset amount along the 1% axis in 0.0000
Setting rangc;?g-9999.9999~9999.9999 (mm)
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0041 Workpiece’ origin offset amount along the 2™ axis in 0.0000
G59

Setting range: -9999.9999~-9999.9999 (mm)

0042 Workpiece’ origin offset amount along the 3™ axis in 0.0000
G59

Setting range: -9999.9999~9999.9999 (mm)

0043 Workpiece’ origin offset amount along the 4™ axis in 0.0000
G59

Setting range: -9999.9999~9999.9999 (mm)

0044 Workpiece’ origin offset amount along the 5™ axis in 0.0000
G59

Setting range: -9999.9999~9999.9999 (mm)

0045 The 1% axis’ coordinate of the 1% reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~9999.9999 (mm)

0046 The 2" axis’ coordinate of the 1% reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~9999.9999 (mm)

0047 The 3™ axis’ coordinate of the 1% reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~-9999.9999 (mm)

0048 The 4™ axis’ coordinate of the 1¥' reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~9999.9999 (mm)

0049 The 5™ axis’ coordinate of the 1% reference point in 0.0000
machine coordinate system
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Setting range: -9999.9999~9999.9999 (mm)

0050 The 1% axis’ coordinate of the 2" reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~9999.9999 (mm)

0051 The 2" axis’ coordinate of the 2" reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~9999.9999 (mm)

0052 The 3" axis’ coordinate of the 2" reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~9999.9999 (mm)

0053 The 4™ axis’ coordinate of the 2™ reference point in 0.0000
machine coordinate system

Setting range: -9999.9999~-9999.9999 (mm)

0054 The 5" axis’ coordinate of the 2™ reference point in 0.0000
machine coordinate system
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Setting range: -9999.9999~9999.9999 (mm)

0055 The 1% axis’ coordinate of the 3™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)
0056 The 2™ axis’ coordinate of the 3™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)
0057 The 3™ axis’ coordinate of the 3™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)
0058 The 4™ axis’ coordinate of the 3™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)
0059 The 5™ axis’ coordinate of the 3™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)

0060 The 1% axis’ coordinate of the 4™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)
0061 The 2™ axis’ coordinate of the 4™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)
Z 0062 The 3" axis’ coordinate of the 4™ reference point in 0.0000
'8 machine coordinate system
5__ Setting range: -9999.9999~9999.9999 (mm)
=<
0063 The 4™ axis’ coordinate of the 4™ reference point in 0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)
0064 The 5™ axis’ coordinate of the 4™ reference point in

0.0000
machine coordinate system
Setting range: -9999.9999~9999.9999 (mm)

0066 The 1% axis’ negative border coordinate of the stored -9999
stroke detection 1
Setting range: -9999.9999~-9999.9999 (mm)
0067 The 1% axis’ positive border coordinate of the stored 9999
stroke detection 1
Setting range: -9999.9999~-9999.9999 (mm)
0068 The 2™ axis’ negative border coordinate of the stored -9999
stroke detection 1
Setting range: -9999.9999~9999.9999 (mm)
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0069 The 2" axis’ positive border coordinate of the stored 9999
stroke detection 1

Setting range: -9999.9999~9999.9999 (mm)

0070 The 3™ axis’ negative border coordinate of the stored -9999
stroke detection 1

Setting range: -9999.9999~9999.9999 (mm)

0071 The 3™ axis’ positive border coordinate of the stored 9999
stroke detection 1

Setting range: -9999.9999~9999.9999 (mm)

0072 The 4™ axis’ negative border coordinate of the stored -9999
stroke detection 1

Setting range: -9999.9999~9999.9999 (mm)

0073 The 4™ axis’ positive border coordinate of the stored 9999
stroke detection 1

Setting range: -9999.9999~9999.9999 (mm)

0074 The 5™ axis’ negative border coordinate of the stored -9999
stroke detection 1

Setting range: -9999.9999~9999.9999 (mm)

0075 The 5™ axis’ positive border coordinate of the stored 9999
stroke detection 1

Setting range: -9999.9999~9999.9999 (mm)

0076 The 1% axis’ negative border coordinate of the stored -9999
stroke detection 2

Setting range: -9999.9999~-9999.9999 (mm)

0077 The 1! axis’ positive border coordinate of the stored 9999
stroke detection 2
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Setting range: -9999.9999~9999.9999 (mm)

0078 The 2" axis’ negative border coordinate of the stored -9999
stroke detection 2

Setting range: -9999.9999~-9999.9999 (mm)

0079 The 2" axis’ positive border coordinate of the stored 9999
stroke detection 2

Setting range: -9999.9999~9999.9999 (mm)

0080 The 3™ axis’ negative border coordinate of the stored -9999
stroke detection 2

Setting range: -9999.9999~9999.9999 (mm)

0081 The 3" axis’ positive border coordinate of the stored 9999
stroke detection 2

Setting range: -9999.9999~9999.9999 (mm)

0082 The 4™ axis’ negative border coordinate of the stored -9999
stroke detection 2
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Setting range: -9999.9999~9999.9999 (mm)

0083 The 4™ axis’ positive border coordinate of the stored 9999
stroke detection 2

Setting range: -9999.9999~9999.9999 (mm)

0084 The 5" axis’ negative border coordinate of the stored -9999
stroke detection 2

Setting range: -9999.9999~-9999.9999 (mm)

0085 The 5™ axis’ positive border coordinate of the stored 9999
stroke detection 2

Setting range: -9999.9999~9999.9999 (mm)

0086 Dry run speed 5000

Setting range: 0~9999 (mm/min)

0087 Cutting feedrate at power-on 300

Setting range: 0~9999 (mm/min)

0088 GO rapid traverse speed of the 1% axis 5000

Setting range:

Metric: 0~30000 (mm/min)

Inch: 0~30000/ 25.4 (inch/min)
Rotary axis: 0~30000 (deg/min)

0089 GO rapid traverse speed of the 2" axis 5000

Setting range:
Metric: 0~30000 (mm/min)
Inch: 0~30000/ 25.4 (inch/min)
Rotary axis: 0~30000 (deg/min)
0090 GO rapid traverse speed of the 3™ axis 5000

>
S
S
@
>
a
=

Setting range:

Metric: 0~30000 (mm/min)

Inch: 0~30000/ 25.4 (inch/min)
Rotary axis: 0~30000 (deg/min)

0091 GO rapid traverse speed of the 4™ axis 5000

Setting range:
Metric: 0~30000 (mm/min)
Inch: 0~30000/ 25.4 (inch/min)
Rotary axis: 0~30000 (deg/min)
0092 GO rapid traverse speed of the 5" axis 5000

Setting range:

Metric: 0~30000 (mm/min)

Inch: 0~30000/ 25.4 (inch/min)
Rotary axis: 0~30000 (deg/min)

0093 FO rapid override of axis (for all axes) 30
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Setting range: 0~1000 (mm/min)

0094 Maximum control speed in rapid positioning (for all 8000
axes)

Setting range: 300~30000(mm/min)

0095 Minimum control speed in rapid positioning (for all 0
axes)

Setting range: 0~300 (mm/min)

0096 Maximum control speed in cutting feed (for all axes) 6000

Setting range: 300~9999 (mm/min)

0097 Minimum control speed in cutting feed (for all axes) 0

Setting range: 0~300 (mm/min)

0098 Feedrate of manual continuous feed for axes (JOG) 2000

Setting range: 0~9999 (mm/min)

0099 Speed (FL) when gaining Z pulse signal reference 40
return (for all axes)

Setting range: 1~60 (mm/min)

0100 The 1% axis reference point return speed 4000

Setting range: 0~9999 (mm/min)

0101 The 2" axis reference point return speed 4000

Setting range: 0~9999 (mm/min)

0102 The 3™ axis reference point return speed 4000
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Setting range: 0~9999 (mm/min)

0103 The 4™ axis reference point return speed 4000

Setting range: 0~9999 (mm/min)

0104 The 5™ is reference point return speed 4000

Setting range: 0~9999 (mm/min)

0105 L type time constant of pre-acceleration/deceleration 60
of rapid the 1! axis

Setting range: 3~400 (ms)

0106 L type time constant of pre-acceleration/deceleration 60
of rapid the 2" axis

Setting range: 3~400 (ms)

0107 L type time constant of pre-acceleration/deceleration 60
of rapid the 3" axis
Setting range: 3~400 (ms)
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0108 L type time constant of pre-acceleration/deceleration 60
of rapid the 4™ axis
Setting range: 3~400 (ms)
0109 L type time constant of pre-acceleration/deceleration 60
of rapid the 5" axis
Setting range: 3~400 (ms)
0110 S type time constant of pre-acceleration/deceleration 60
of rapid the 1% axis
Setting range: 3~400 (ms)
0111 S type time constant of pre-acceleration/deceleration 60
of rapid the 2" axis
Setting range: 3~400 (ms)
0112 S type time constant of pre-acceleration/deceleration 60
of rapid the 3™ axis
Setting range: 3~400 (ms)
0113 S type time constant of pre-acceleration/deceleration 60
of rapid the 4™ axis
Setting range: 3~400 (ms)
0114 S type time constant of pre-acceleration/deceleration 60
of rapid the 5" axis
Setting range: 3~400 (ms)
0115 L type time constant of post-acceleration/ 80
deceleration of rapid the 1% axis
Setting range: 0~400 (ms)
0116 L type time constant of post-acceleration/ 80
deceleration of rapid the 2" axis
Setting range: 0~400 (ms)
0117 L type time constant of post-acceleration/ 80
deceleration of rapid the 3™ axis
Setting range: 0~400 (ms)
0118 L type time constant of post-acceleration/ 80
deceleration of rapid the 4" axis
Setting range: 0~400 (ms)
0119 L type time constant of post-acceleration/ 80
deceleration of rapid the 5" axis
Setting range: 0~400 (ms)
0120 E type time constant of post-acceleration/ 60
deceleration of rapid the 1! axis
Setting range: 0~400 (ms)
0121 E type time constant of post-acceleration/ 60

deceleration of rapid the 2" axis
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Setting range: 0~400 (ms)

0122 E type time constant of post-acceleration/ 60
deceleration of rapid the 3™ axis

Setting range: 0~400 (ms)

0123 E type time constant of post-acceleration/ 60
deceleration of rapid the 4" axis

Setting range: 0~400 (ms)

0124 E type time constant of post-acceleration/ 60
deceleration of rapid the 5" axis

Setting range: 0~400 (ms)

0125 L type time constant of pre-acceleration/deceleration 100
of cutting feed

Setting range: 3~400 (ms)

0126 S type time constant of pre-acceleration/deceleration 100
of cutting feed

Setting range: 3~400 (ms)

0127 L type time constant of post acceleration 80
/deceleration of cutting feed

Setting range: 3~400 (ms)

0128 E type time constant of post acceleration 60
/deceleration of cutting feed

Setting range: 3~400 (ms)

0129 FL speed of exponential acceleration/deceleration 10

Setting range: 0~9999 (mm/min)
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0130 Maximum blocks merged in pre-interpolation 0

Setting range: 0~10

0131 In-position precision of cutting feed 0.03

Setting range: 0.001~0.5 (mm)

0132 Control precision of circular interpolation 0.03

Setting range: 0~0.5 (mm)

0133 Contour control precision of pre-interpolation 0.01
Setting range: 0.01~0.5 (mm)
0134 Acceleration of the fore linear 250
acceleration/deceleration interpolated in forecasting
control

Setting range: 0~2000 (mm/s?)

0135 Forecasting control, S type pre-acceleration 100
/deceleration time constant

305



>
S
S
@
>
a
=

Sr-JsxIE

GSK990MC Dirilling and Milling CNC System Programming and Operation User Manual

306

Setting range: 0~400 (ms)

0136 Linear time constant of the post acceleration 80
/deceleration in forecasting control
Setting range: 0~400 (ms)
0137 Exponential time constant of the post 60
acceleration/deceleration in forecasting control
Setting range: 0~400 (ms)
0138 Exponential acceleration/deceleration FL speed of 10
cutting feed in forecasting control
Setting range: 0~400 (ms)
0139 Contour control precision in forecasting control 0.01
Setting range: 0~0.5 (mm)
0140 Blocks merged in forecasting control 0
Setting range: 0~10
0141 In-position precision in forecasting control 0.05
Setting range: 0~0.5 (mm)
0142 Length condition of spline formation in forecasting 5
Setting range: 0~30
0143 Angular condition of spline formation in forecasting 10
Setting range: 0~30
0144 Critical angle of two blocks during automatic corner 5
deceleration in forecasting control
Setting range: 2~178 (degree)
0145 Minimum federate of automatic corner deceleration 120
in forecasting control
Setting range: 10~1000 (mm/min)
0146 Axis error allowable for speed difference 80
deceleration in forecasting control
Setting range: 60~1000
0147 Cutting precision grade in forecasting control 2
Setting range: 0~8
0148 External acceleration limit of circular interpolation 1000
Setting range: 100~5000 (mm/s?)
0149 Lower limit of external acceleration clamp for circular 200
interpolation
Setting range: 0~2000 (mm/min)
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0150 Acceleration clamp time constant of cutting feed 50

Setting range: 0~1000 (ms)

0151 Maximum clamp speed of handwheel incomplete 2000
running

Setting range: 0~3000 (mm/min)

0152 Linear acceleration /deceleration time constant of 120
handwheel

Setting range: 0~400 (ms)

0153 Exponential acceleration/deceleration time constant 80
of handwheel

Setting range: 0~400 (ms)

0154 Acceleration clamp time constant of handwheel 100

Setting range: 0~400 (ms)

0155 Maximum clamp speed of step feed 1000

Setting range: 0~3000 (mm/min)

0156 Linear acceleration/deceleration time constant of 100
axes JOG feed

Setting range: 0~400 (ms)

0157 Exponential acceleration/deceleration time constant 120
of axes JOG feed
Setting range: 0~400 (ms)
0158 Acceleration clamp time constant of handwheel 50 -g
incomplete running -c';lg
Setting range: 0~1000 (ms) Q
X
0160 Multiplication coefficient of the 1% axis instruction 1
(CMR)
Setting range: 1~65536
0161 Multiplication coefficient of the 2" axis instruction 1
(CMR)
Setting range: 1~65536
0162 Multiplication coefficient of the 3™ axis instruction 1
(CMR)
Setting range: 1~65536
0163 Multiplication coefficient of the 4™ axis instruction 1
(CMR)
Setting range: 1~65536
0164 Multiplication coefficient of the 5™ axis instruction 1
(CMR)

Setting range: 1~65536
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0165 Frequency division coefficient of the 1% axis 1
instruction (CMR)
Setting range: 1~65536
0166 Frequency division coefficient of the 2" axis 1
instruction (CMR)
Setting range: 1~65536
0167 Frequency division coefficient of the 3 axis 1
instruction (CMR)
Setting range: 1~65536
0168 Frequency division coefficient of the 4™ axis 1
instruction (CMR)
Setting range: 1~65536
0169 Frequency division coefficient of the 5" axis 1
instruction (CMR)
Setting range: 1~65536
0170 The 1% axis manual rapid positioning speed 5000
Setting range: 0~30000
0171 The 2" axis manual rapid positioning speed 5000
Setting range: 0~30000
0172 The 3™ axis manual rapid positioning speed 5000
Setting range: 0~30000
0173 The 4™ axis manual rapid positioning speed 5000
Setting range: 0~30000
0174 The 5" axis manual rapid positioning speed 5000
Setting range: 0~30000
0175 Program name of the 1% axis 0
Setting range: 0~8 (0:X1:Y 2:Z23:A4:B 5:C 6:U 7:V 8:W)
0176 Program name of the 2" axis 1
Settingrange: 0~8 (0:X1:Y 2:Z3:A4:B5:C6:U 7:V 8:W)
0177 Program name of the 3™ axis 2
Setting range: 0~8 (0:X1:Y 2:Z23:A4:B 5:C 6:U 7:V 8:W)
0178 Program name of the 4" axis 3
Settingrange: 0~8 (0:X1:Y 2:Z3:A4:B5:C6:U 7:V 8:W)
0179 Program name of the 5™ axis 4

Setting range: 0~8

(0:X1:Y 2:23:A4:B 5:C6:U 7:V 8:W)
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0180 The 1% axis grid/reference point offset amount 0

Setting range: 0~50

0181 The 2" axis grid/reference point offset amount 0

Setting range: 0~50

0182 The 3™ axis grid/reference point offset amount 0

Setting range: 0~50

0183 The 4™ axis grid/reference point offset amount 0

Setting range: 0~50

0184 When the machine’s Z axis wear compensations, the 0
compensation conditions (default: 1.0)

Setting range: 0~50

0185 When the machine’s Z axis wear compensations, the 1
mode

Setting range: 0~50

0: invalid, 1: up, 2: down, 3: up and down

0186 The machine’s Z axis wear compensation amount 0.5
(mm)

Setting range: 0~0.5

0187 Z backlash compensation conditions (default: 1) 1

Setting range: 0~50

0188 Z axis’ backlash compensation accumulated 0.02
distance (default: 0.02)

Setting range: 0~0.5
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0189 Reverse precision by backlash compensation 0.0100
(X0.0001)

Setting range: 0.0001~1.0000 (mm)
Set a = p(189)x0.0001, in reverse feeding, if the feeding of single servo period is over «, the
backlash compensation begins.

Therefore, in machining outer circle contour with a large radius, in order to make the offset position
not to exceed the quadrant, it needs to set a smaller precision. While in machining a curve surface,
in order to not to perform backlash compensation in a fixed point of the tool path to form a swollen
ridge, it needs to set a larger precision to make the clearance compensation to be distributed in a
certain width.

0190 Backlash compensation amount of the 1" axis 0.0000

Setting range:
Metric: -0.5~0.5 (mm)
Inch: -0.5~0.5/25.4 (inch)
Rotary axis: -0.5~0.5000 (deg)
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0191

Backlash compensation amount of the 2™ axis
Setting range:

Metric: -0.5~0.5 (mm)

Inch: -0.5~0.5/25.4 (inch)

Rotary axis: -0.5~0.5 (deg)

0.0000

0192 Backlash compensation amount of the 3™ axis 0.0000
Setting range:

Metric: -0.5~0.5 (mm)

Inch: -0.5~0.5/25.4 (inch)

Rotary axis: -0.5~0.5 (deg)

0193 Backlash compensation amount of the 4" axis 0.0000
Setting range:
Metric: -0.5~0.5 (mm)
Inch: -0.5~0.5/25.4(inch)
Rotary axis: -0.5~0.5(deg)
0194 Backlash compensation amount of the 5" axis 0.0000
Setting range:

Metric: -0.5~0.5 (mm)
Inch: -0.5~0.5/25.4(inch)
Rotary axis: -0.5~0.5(deg)

0195

Compensation step of the 1% axis clearance by fixed 0.0030
frequency

Setting range: 0~0.5 (mm)

0196

Compensation step of the 2" axis clearance by fixed 0.0030
frequency

Setting range: 0~0.5 (mm)
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0197

Compensation step of the 3™ axis clearance by fixed 0.0030
frequency

Setting range: 0~0.5 (mm)

0198

Compensation step of the 4™ axis clearance by fixed 0.0030
frequency

Setting range: 0~0.5 (mm)

0199

Compensation step of the 5™ axis clearance by fixed 0.0030
frequency

Setting range: 0~0.5 (mm)

0200

Time constant of backlash compensation by 20
ascending and descending

Setting range: 0~400 (ms)

0201

Backlash compensation mode
Setting range: 0~2
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0: modeA, 1: mode B, 2: mode C

0202 Width acceptable for M, S, T completion signal 0
Setting range: 0~9999 (ms)
0203 Output time of reset signal 200
Setting range: 50~400 (ms)
0204 Bits allowable for M codes 2
Setting range: 1~2
0205 Bits allowable for S codes 5
Setting range: 1~6
0206 Bits allowable for T codes 4
Setting range: 1~4
0210 Incremental amount for automatic sequence number 10
insertion
Setting range: 0~1000
0211 Tool offset heading number input by MDI disabled 0
Setting range: 0~9999
0212 Tool offset numbers input by MDI disabled 0
Setting range: 0~9999
0214 Error limit of arc radius 0.05
Setting range: 0.0001~0.1000 (mm)
0216 Pitch error compensation number of the 1% axis reference 0
point
Setting range: 0~9999
0217 Pitch error compensation number of the 2" axis reference 0
point
Setting range: 0~9999
0218 Pitch error compensation number of the 3™ axis reference 0
point
Setting range: 0~9999
0219 Pitch error compensation number of the 4™ axis reference 0
point
Setting range: 0~9999
0220 Pitch error compensation number of the 5™ axis reference 0

point

Setting ra

nge: 0~9999
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0221

Pitch error of the 1% axis moving to the origin from the

0
direction which is opposite to the zero return’s direction
Setting range: -0.9999~0.9999

0222

Pitch error of the 2" axis moving to the origin from the

0
direction which is opposite to the zero return’s direction
Setting range: -0.9999~0.9999

0223

Pitch error of the 3™ axis moving to the origin from the

0
direction which is opposite to the zero return’s direction
Setting range: -0.9999~0.9999

0224

Pitch error of the 4™ axis moving to the origin from the

0
direction which is opposite to the zero return’s direction
Setting range: -0.9999~0.9999

0225

Pitch error of the 5" axis moving to the origin from the

0
direction which is opposite to the zero return’s direction
Setting range: -0.9999~0.9999

0226

Pitch error compensation points of the 1% axis
Setting range: 0~9999.9999

0227

Pitch error compensation points of the 2™ axis
Setting range: 0~9999.9999

0228

Pitch error compensation points of the 3™ axis
Setting range: 0~9999.9999

0229

Pitch error compensation points of the 4™ axis
Setting range: 0~9999.9999
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0230

Pitch error compensation points of the 5™ axis
Setting range: 0~9999.9999

0231

Backlash compensation amount when the 1% axis 0
rapidly moves

Setting range: -0.5~0.5

0232

Backlash compensation amount when the 2™ axis 0
rapidly moves

Setting range: -0.5~0.5

0233

Backlash compensation amount when the 3™ axis 0
rapidly moves

Setting range: -0.5~0.5

0234

Backlash compensation amount when the 4™ axis 0
rapidly moves

Setting range: -0.5~0.5

0235

Backlash compensation amount when the 5™ axis 0
rapidly moves
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Setting range: -0.5~0.5

0236 Circular sharp corner processing parameter 1 0

Setting range: 0~5

0237 Circular sharp corner processing parameter 2 0

Setting range: 0~5

0238 Circular sharp corner processing parameter 3 0

Setting range: 0~5

0240 Gain adjustment data for spindle analog output 1

Setting range: 0.98~1.02

0241 Compensation value of offset voltage for spindle 0
analog output

Setting range: -0.2~0.2

0242 Spindle speed at spindle orientation, or motor speed 50
at spindle gear shift

Setting range: 0~9999 (r/min)

0246 Spindle maximum speed to gear 1 6000

Setting range: 0~99999 (r/min)

0247 Spindle maximum speed to gear 2 6000

Setting range: 0~99999 (r/min)

0248 Spindle maximum speed to gear 3 6000

Setting range: 0~99999 (r/min)

0249 Spindle maximum speed to gear 4 6000

Setting range: 0~99999 (r/min)

0250 Spindle motor speed of gear shifting 50

Setting range: 0~1000 (r/min)
0251 Maximum spindle motor speed of shifting 6000

Setting range: 0~99999  (r/min)

0254 Axis as counting for surface speed control 0

Setting range: 0~4

0255 Spindle minimum speed for constant surface speed 100
control (G96)
Setting range: 0~9999 (r/min)

0257 Spindle upper limit speed in tapping cycle 2000
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Setting range: 0~5000 (r/min)

0258 Spindle upper limit speed 6000
Setting range: 0~99999 (r/min)
0261 Spindle encoder lines 1024
Setting range: 0~9999
0262 Spindle override lower limit 0.5000
Setting range: 0.5~1
0266 Limit with vector ignored when moving along outside 0
corner in tool radius compensation C
Setting range: 0~9999.9999
0267 Maximum value of tool wear compensation 400.0000
Setting range: 0~999.9999 (mm)
0268 Maximum error value of tool radius compensation C 0.0010
Setting range: 0.0001~0.0100
0269 Helical infeed radius coefficient in groove cycle 1.5000

Setting range: 0.0100~3.0000

0270 Retraction amount of high-speed peck drilling cycle 2.0000
G73

Setting range: 0~999.9999 (mm)

0271 Reserved space amount of canned cycle G83 2.0000
Setting range: 0~999.9999 (mm)
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0281 Minimum dwell time at the hole bottom 250
Setting range: 0~1000 (ms)

0282 Maximum dwell time at the hole bottom 9999
Setting range: 1000~9999 (ms)

0283 Override for retraction in rigid tapping 100

Setting range: 0~100
Note: when NO: 44#4=1 override value is valid.
NO0:45#3=1, the set data unit is 10%, the override value can be set up to 1000%.

0284 Retraction or spacing amount in peck tapping cycle 0
Setting range: 0~100 (mm)

0286 Tooth number of spindle side gear (the 1% gear) 1

Setting range: 1~999
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0287 Tooth number of spindle side gear (the 2" gear) 1
Setting range: 1~999
0288 Tooth number of spindle side gear (the 3™ gear) 1
Setting range: 1~999
0289 Tooth number of spindle side gear (the 4™ gear) 1
Setting range: 1~999
0290 Tooth number of position encoder side gear (the 1° 1
gear)
Setting range: 1~999
0291 Tooth number of position encoder side gear (the 2™ 1
gear)
Setting range: 1~999
0292 Tooth number of position encoder side gear (the 3™ 1
gear)
Setting range: 1~999
0293 Tooth number of position encoder side gear (the 4™ 1
gear)
Setting range: 1~999
0294 Maximum spindle speed in rigid tapping (the 1% gear) 6000
Setting range: 0~9999 (r/min)
0295 Maximum spindle speed in rigid tapping (the 2 6000
gear)
Setting range: 0~9999 (r/min)
0296 Maximum spindle speed in rigid tapping (the 3 6000
gear)
Setting range: 0~9999 (r/min)
0297 Maximum spindle speed in rigid tapping (the 4™ gear) 6000
Setting range: 0~9999 (r/min)
0298 Linear acceleration/deceleration time constants of 200
spindle and tapping axis (the 1% gear)
Setting range: 0~9999 (ms)
0299 Linear acceleration/deceleration time constants of 200
spindle and tapping axis (the 2" gear)
Setting range: 0~9999 (ms)
0300 Linear acceleration/deceleration time constants of 200
spindle and tapping axis (the 3™ gear)
Setting range: 0~9999 (ms)
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0301 Linear acceleration/deceleration time constants of 200
spindle and tapping axis (the 4™ gear)
Setting range: 0~9999 (ms)

0302 Time constant of spindle and tapping axis in 200
retraction (the 1% gear)

Setting range: 0~9999 (ms)

0303 Time constant of spindle and tapping axis in 200
retraction (the 2" gear)
Setting range: 0~9999 (ms)

0304 Time constant of spindle and tapping axis in 200
retraction (the 3™ gear)

Setting range: 0~9999 (ms)

0305 Time constant of spindle and tapping axis in 200
retraction (the 4™ gear)

Setting range: 0~9999 (ms)

0320 Spindle clearance in rigid tapping (the 1% gear) 0
Setting range: 0~99.9999

0321 Spindle clearance in rigid tapping (the 2" gear) 0
Setting range: 0~99.9999

0322 Spindle clearance in rigid tapping (the 3™ gear) 0
Setting range: 0~99.9999

0323 Spindle instruction multiplication coefficient (CMR) 512
(the 1% gear)

Setting range: 0~9999
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0324 Spindle instruction multiplication coefficient (CMR) 512
(the 2™ gear)
Setting range: 0~9999

0325 Spindle instruction multiplication coefficient (CMR) 512
(the 3" gear)

Setting range: 0~9999

0326 Spindle instruction frequency division coefficient 125
(CMD) (the 1% gear)
Setting range: 0~9999

0327 Spindle instruction frequency division coefficient 125
(CMD) (the 2" gear)
Setting range: 0~9999

0328 Spindle instruction frequency division coefficient 125
(CMD) (the 3™ gear)
Setting range: 0~9999
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0329 Rotational angle with no rotational angle specified in 0
coordinate rotation
Setting range: 0~9999.9999
0330 Scaling with no scaling specified 1
Setting range: 0.0001~9999.9999
0331 Scaling override of the 1% axis
Setting range: 0.0001~9999.9999
0332 Scaling override of the 2" axis 1
Setting range: 0.0001~9999.9999
0333 Scaling override of the 3™ axis 1
Setting range: 0.0001~9999.9999
0334 Dwell time unidirectional positioning 0
Setting range: 0~10(S)
0335 Direction and overtravel amount of the 1% axis 0
unidirectional positioning
Setting range: -99.9999~99.9999
0336 Direction and overtravel amount of the 2™ axis 0
unidirectional positioning
Setting range: -99.9999~99.9999
0337 Direction and overtravel amount of the 3" axis 0
unidirectional positioning
Setting range: -99.9999~99.9999
0338 Direction and overtravel amount of the 4" axis 0
unidirectional positioning
Setting range: -99.9999~99.9999
0339 Direction and overtravel amount of the 5" axis 0
unidirectional positioning
Setting range: 1~64
0340 Number of coding preprocessing block 20
Setting range: -99.9999~99.9999
0341 Buffer area size of ARM interpolation point 36
Setting range: 0~99999
0342 The 1% axis zero return with low speed 200
Setting range: 0~1000
0343 The 2™ axis zero return with low speed 200
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Setting range: 0~1000

0344 The 3™ axis zero return with low speed 200
Setting range: 0~1000
0345 The 4™ axis zero return with low speed 200
Setting range: 0~1000
0346 The 5™ axis zero return with low speed 200
Setting range: 0~1000

0347

The 1% reference point's absolute

using an absolute rotary encoder
Setting range: 0~131071

position when 65000

0348

The 2™ reference point's absolute position when 65000
using an absolute rotary encoder
Setting range: 0~131071

0349

The 3" reference point's absolute position when 65000
using an absolute rotary encoder
Setting range: 0~131071

0350

The 4™ reference point’s absolute

using an absolute rotary encoder

position when 65000
Setting range: 0~131071

0351

The 5" reference point's absolute position when 65000
using an absolute rotary encoder
Setting range: 0~131071

0352
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Acceleration time constant of zero return with high 60
speed

Setting range: 3~400

0353

Acceleration time constant of zero return with low 100
speed

Setting range: 3~400

0354

DSP unsuccessful start times
Setting range: 0~999999

0355

CNC successful start times
Setting range: 0~999999

0356

Number of machined workpiece
Setting range: 0~9999

0357

Total workpiece to be machined
Setting range: 0~9999
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0358 Accumulative time of power-on (h) 0

Setting range: 0~99999

0359 Accumulative time of days (days) 0
Setting range: 0~99999

0360 Accumulative time of cutting (h) 0
Setting range: 0~99999

0371 The 1% axis reverse position allowance 0.0150

Setting range: 0~99.9999 (mm)

0372 The 2™ axis reverse position allowance 0.0150

Setting range: 0~99.9999 (mm)

0373 The 3™ axis reverse position allowance 0.0150

Setting range: 0~99.9999 (mm)

0374 | The 4™ axis reverse position allowance 0.0150

Setting range: 0~99.9999 (mm)

When the set backlash compensation value (P0190---P0193) of an axis is bigger than the
reverse positioning allowable error (P0371---P0374) of this axis, the speed at the end point of a single
block reduces to minimum speed before this backlash compensation begins. This will make the other
axes move a small distance in the backlash compensation period, and that will ensure the resultant
path deviates the real path least.

0375 | The 5" axis reverse position allowance 0.0150

Setting range: 0~99.9999 (mm)

0376 Axes moving sequence to program restart 12345
Setting range: 0~99999
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0387 The 1% axis positioning value for toolsetting 0
instrument in G53

Setting range: -999.9999~999.9999

0388 The 2™ axis positioning value for toolsetting 0
instrument in G53
Setting range: -999.9999~999.9999

0389 The 3™ axis positioning value for toolsetting 0
instrument in G53
Setting range: -999.9999~999.9999

0390 Estimated length from tool nose to tool holder 0
Setting range: 0.0000~999.9999

0391 Automatic probe’s diameter 2
Setting range: 0.5000~999.9999
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0394 The 1% axis backup of coordinate system 0
Setting range: -9999.9999~9999.9999

0395 The 2" axis backup of coordinate system 0
Setting range: -9999.9999~9999.9999

0396 The 3™ axis backup of coordinate system 0
Setting range: -9999.9999~9999.9999

0397 The 4™ axis backup of coordinate system 0
Setting range: -9999.9999~9999.9999

0399 Multiple of interpolation step length 1.5
Setting range: 1.0000~10.0000

0400 Shape matching parameter 20
Setting range: 0.0020~99.0000

Shape matching parameter (#400) is to control error in a permissible range through shape error
analyzing and shape optimization based on initial spline curve.The bigger the parameter is, the bigger
the shape error will be, and vice versa.

0401 Shape matching limit 15

Setting range: 1.0000~999.000

When shape matching limit parameter (#401) is performing velocity matching calculation, the
parameter will prevent shape error increasing caused by curvature optimization.

0402 Velocity matching parameter 1
Setting range: 0.0020~99.0000

Velocity matching parameter (#402) is to smooth velocity by optimizing curvature, in which
curvature is radially distributed along normal direction of each point on the curve.
The bigger the parameter, the lower the optimization, the bigger the acceleration and the shorter the
machining time.

The smaller the parameter, the higher the optimization and the longer the machining time.

0403 Fitting segments of small lines 7

Setting range: 0.0020~999.0000

The parameter (#403) determines the number of tool location points of the fitting spline curve.
The parameter should be controlled in a certain range.

#403 = 1~10 The bigger the parameter, the bigger the calculation amount, and the smaller the
shape error.

0404 Spline coefficient n1 30

Setting range: 1.0000~199.0000
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0405 Spline coefficient n2 30

Setting range: 1.0000~199.0000

0406 Spline coefficient n3 30

Setting range: 1.0000~199.0000

An original cubic spline curve is fitted based on spline parameters n1,n2,n3 (#404,#405,#406).
The bigger the spline coefficient n1,n2 (#404,#405) , the bigger the curve error, while speed is more
smooth, and the machine tool is more stable. The smaller the coefficient, the smaller the curve error,
while the speed is not smooth and machine tool vibration occurs. The spline coefficient n3 (#406) is
opposite

0407 CNC internal parameter 1 0.6000

Setting range: 0.0020~99.0000

0408 CNC internal parameter 2 0.6000
Setting range: 0.0020~99.0000

0409 Prereading smooth control 2.0000

Setting range: 0.0000~30.0000

Prereading smooth control (#409) is used to reduce machining slash caused by CAM program errors
through prereading the machining shape, automatically calculating the whole shape.

0: Stop prereading smooth control function

1: Perform smooth processing according to the length

2: Perform smooth processing according to the length and the angle

0410 Precision smooth and balance coefficient 10.0000
Setting range: 0.0000~10.0000

To realize high precision control, user only needs to set parameter value of precision smooth and
balance coefficient. The parameter, which includes 0-10, 11 grades in total, can control the grade of
machining effect.

#410 = 0: indicates high precision control. In-position precision rather than smooth is strictly
controlled. It is especially beneficial for machining the materials with high requirements for subtle
edges and corners (such as characters).

=1-10: Return to high speed and high precision control. The lower the grade, the better the
precision. The higher the grade, the better the smoothness.

The parameter can be adjusted to achieve the best results according to the actual machining
situation.

0411 Spline shape control coefficient 10.0000
Setting range: 0.0000~10.0000

0412 Fitting precision control of small lines -1.0000
Setting range: -10.0000~50.0000
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0413 Roundness smooth control coefficient n1 3.0000
Setting range: 0.0000~50.0000

0414 Roundness smooth control coefficient n2 0.0000
Setting range: 0.0000~50.0000
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Appendix 2 Alarm List

Alarm No. Content Remark
0000 File open fail
0001 Data input overflow
0002 Program number already in use
There is no address but figure or character "-" at the beginning of the block.
0003 :
Modify the program
There is no appropriate data but another address or EOB code behind the
0004 :
address. Modify the program
Sign "-" input is wrong (One or more "-" signs are input behind the address
0005 . . :
where negative sign can not be used). Modify the program
0006 Decimal point "." input is wrong (One or more "." signs are input in the
address where the sign can not be used). Modify the program
0007 The program file is too large. Please use CNC to transmit it
0008 lllegal address input. Modify the program.
0009 G code wrong. Modify the program
0010 File open fail
0011 Feedrate is not specified or it is wrong in cutting feed. Modify the program
0012 Disk space is not enough. Setup or add file is not allowed
0013 The program files are up to the upper limit. New program can not be setup
0014 G95 can not be specified, it is not supported by the spindle
0015 Exceed the number of simultaneously controlled axes
0016 Current pitch compensation beyond range
0017 No authority to modify
0018 Dummy variable and local variable are not allowed to modify. G10 only to
modify parameter of user grade
0019 Scaling function is OFF. Please use bit parameter 60.5 to make it active
In circular interpolation (G02 or G03), the distance between the start point
0020 and the circle center is not equal to the distance between the end point and
the circle center. The value beyond the one specified by parameter 214
0021 In circular interpolation, illegal axis is specified. Modify the program
In circular interpolation, R (radius), I, J and k (distance from the start point to
0022 o
the center) are not be specified
0023 In circular interpolation, I, J, K and R are specified together
0024 Helical interpolation rotation angle is 0
0025 G12 and other G code can’t be in a same block
0026 Unsupported file format. It is too large or with above 1024 bytes
Tool length compensation instruction can not be in the same block with G92.
0027 .
Modify the program
In plane selection instructions, two or more axes are specified at the same
0028 C )
direction. Modify the program
0029 | The compensation value specified by D/H is too big. Modify the program
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Alarm No. Content Remark

Tool length compensation number or tool radius compensation number
0030 specified by D/H code is too big. Workpiece coordinate number specified by
P is too big. Modify the program

When G10 sets the offset amount, workpiece coordinate system, additional

0031 . . . . . o
workpiece coordinate system, P value is too big or is not never specified.
Compensation value is too big or it is not specified when G10 sets the offset

0032 . . .
amount or the system variable writes an offset amount. Modify the program

0033 The intersecting point of offset C or chamfer is not confirmed. Modify the
program

0034 Set-up or offset cancel are not allowed in circular instruction. Modify the
program

0036 G31 is specified in tool compensation in the tool compensation mode. Modify
the program.

The plane selected by G17, G18 or G19 is changed in tool compensation C.

0037 .

Modify the program.
0038 In tool compensation C, overcutting will occur because the arc start point or

end point is consistent with the center point of arc. Modify the program.
0039 Tool nose positioning error in tool compensation C
Cannot convert the workpiece coordinate system in the tool compensation C.

0040 Cancel the tool compensation before changing the workpiece coordinate

0041 Interference occurs in tool compensation C will lead overcutting. Modify the
pgoram

0042 Ten blocks with stop tool instruction are specified in tool compensation mode.

Modify the program
0043 No authority. Change it in password page

In canned cycle, one of instruction in G27, G28, G29, G30 is specified.

0044 Modify the program

0045 In canned cycle G73/G83, cutting depth (Q) is not specified or it is 0. Modify
the program

0046 | M 2" 3 4™ reference return instructions, instruction besides P2, P3 and

P4 is specified
0047 Perform machine zero return before executing instructions G28, G30, G53
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0048 In canned cycle, plane Z is higher than plane R

0049 In canned cycle, plane Z is lower than plane R

0050 Move it when changing canned cycle mode

Wrong movement or distance is specified after rounding or chamfering.
Modify the program

Mirror image function can not be used in grooving canned cycle. Modify the
program

0053 | Wrong instruction format for rounding or chamfering. Modify the program

0051

0052

0054 DNC transmission error

0055 Chamfer movement failed

M99 shall not in the same block with macro instruction G65. Modify the
program

0057 File input failed. Cut off the power and reset it

In block of rounding or chamfering, specified axis is not in the selected plane.
Modify the program

Program number is not found in external program retrieving or it is edited in

0059 background. Check program number or external signal, or stop background
editting

0056

0058
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0060 Specified sequence number is not found in retrieving. Check sequence
number

0061 The 1% axis is not on the reference point

0062 The 2™ axis is not on the reference point

0063 The 3™ axis is not on the reference point

0064 The 4™ axis is not on the reference point

0066 Cancel canned cycle mode before inputting parameter (G10)

0067 G10 does not support the set format

0068 Parameter switch is not switched on

0069 U-disk operation page should be closed when machining

0070 Insufficient memory. Delete unneeded programs and try it again

0071 The address is not found

0072 Too many programs. 63 (basic), 125 (optional), 200 (optional) or 400
(optional). Delete unnecessary programs

0073 Program number already in use. Change the program number or delete
unneeded program

0074 lllegal program number (beyond the range 1-99999). Change the program
number

0075 To register a protected program number

0076 Address P (program name) is not specified in block M98. Modify the program

0077 Program nesting exceed 5 layers
In blocks M98, G65, program name specified by address P is not found or

0078 .
macro program called by M06 does not exist

0079 CNC expires the using date. Please contact the supplier
Input data is wrong, Max. speed is smaller than Min. speed or Min. speed is

0080 .
bigger than Max. speed

0081 Subprogram can not be called

0084 Overtime or short circuit occurs in key

0085 Overflow occurs when data is transmitted to memory by series port. Baud
rate setting or I/O equipment is wrong

0086 Planes can not be shifted in canned cycle mode
Alarm NO.0087~0091 are for reference point return unfinished (starting point

0087 of reference return is too close to the reference point or the speed is too
slow).

0092 G27(check for reference return) instruction can not return to the reference
point

0093 Motor type error
After power-on or emergency stop, when the program with G28, program

0098 ; ;
restarts without executing reference return

0100 On parameter (setting) screen, PWE (parameter input is active) is set to 1.
Restart CNC after setting it to 0.

0101 Memory data disordered after power off, please ensure correct location

0102 Driver motor does not match CNC

0103 Bus communication error. Please check reliability of the cable
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Alarm No. Content Remark

0104 Machine zero point setting error

0105 Time-out error while data is being fetched

0106 Drive unit is not consistent with gear ratio of servo parameter

0107 Drive unit parameter is not consistent with servo unit parameter
0108 Please insert U-disk

0110 Position data exceeds the allowed range. Please reset

Calculated result exceeds the allowed range (-1047 to -10-29,0 and 10-29 to
1047)

0112 Zero (including tan900) is specified as a divisor

Unusable functional instruction is specified in user macro program. Modify
the program

0114 G39 format error. Modify the program
Variable value can not be specified. O, N can not be specified as variables in

0111

0113

0115 user macro program

A variable is on the left of the assignment statement, while value assignment
0116 " ;

to it is not allowed. Modify the program
0117 G10 online modification is not supported by this parameter. Please modify

the program
0118 Nest exceeds the upper limit (5). Modify the program

Instructions M00O,M01,M02,M30,M98,M99,M06 can not in a same block with
other M instructions

0120 Part of setting is restored

0121 Machine coordinates and encoder feedback values exceed setting value of
error

0122 Called nests of macro program exceed 5 layers. Modify the program

0119

0123 Macro program is used in DNC operation. Modify the program

Program end illegally, without M30, M02, M99 or end sign. Modify the
program

0125 Macro program format error. Modify the program
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0124

0126 Program cycle failure. Modify the program

0127 NC coexists with user macro instruction statement. Modify the program

Sequence number in branch instruction is not at the range 0-99999, or the
number is not found. Modify the program

0129 The address of argument assignment. Modify the program

PLC axis control instruction is input to the axis controlled by CNC, or
opposite. Modify the program

0131 5 or more external alarm signals occur. Check the ladder diagram

0128

0130

0132 The alarm of the external alarm signal does not exist. Check PLC

0133 The system does not support axis instruction. Modify the program

0135 lllegal angle instruction. Modify the program

0136 lllegal axis instruction. Modify the program

Sequence number to be transferred by skip instruction is in loop body.
0137 .

Modify the program
0138 Cycle statement is wrong or skip instruction enters loop body. Modify the

program
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0139 PLC axis change disabled. Modify the program

0140 Sequence number does not exist

0141 MDI presentation module and DNC mode do not support macro instruction
skip

0142 lllegal scaling beyond 1-999999 is specified

0143 Scaling, moved distance, coordinate value and radius exceed max.
instruction value

0144 Coordinate rotational plane, arc or tool radius compensation C should be the
same one

0145 G28 is specified before defining reference point. Please modify the program
or parameter NO.4#3(AZR)
The automatic cornering deceleration speed exceeds the judgment angle’s

0148 . .
setting value. Modify the program

0160 Arc programming only by R in polar system

0161 Reference point, plane selection or direction-related instructions can not be
executed in polar coordinate mode

0163 Reference point or coordinate system-related G instructions can not be
executed in revolution mode

0164 Reference point or coordinate system-related G instructions can not be
executed in scaling mode

0165 Please specify revolution, scaling or G10 instructions in a single block

0166 No axis specified in reference return

0167 Intermediate point coordinate too large

0168 The min. dwell time at the hole bottom should be shorter than the max. dwell
time

0170 Tool radius compensation is not cancelled while entering or exiting
subprogram

0172 P is not an integer or less than 0 in a block calling subprogram

0173 Subprogram call should be less than 9999

0175 Canned cycle can only be executed in G17 plane

0176 Spindle speed is not specified before rigid tapping

0177 Spindle orientation is not supported by 10 control in G76 instruction

0178 Spindle speed is not specified in canned cycle

0181 lllegal M code

0182 lllegal S code

0183 lllegal T code

0184 Tool selection beyond range
L is too small:

0185 1) L is smaller than tool radius in rectangular groove fine milling
2) L is smaller than 0 in groove rough milling
L is too big:
1) L is bigger than tool diameter in inner circular groove rough milling

0186 2) L is bigger than tool diameter in rectangular groove rough milling
3) L is bigger than | in rectangular groove rough milling
4) L is bigger than J in inner circular groove rough milling

0187 Tool diameter is too big:

1) Tool diameter is bigger than I in inner circular groove rough milling
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2) Tool radius is bigger than I-J in inner circular groove rough milling

3) Tool radius is bigger than J in outer circular groove fine milling

4) Tool diameter is bigger than | in rectangular groove fine/rough milling
5)

6)

Tool diameter is bigger than J in rectangular groove fine/rough milling
Tool radius is bigger than U in rectangular groove fine/rough milling
7) Radius coefficient of helical infeed is too big or D is too big. Modify
parameter No.269 or radius compensation value
U is too big:
0188 1) Twice of U in rectangular groove cycle is bigger than |
2) Twice of U in rectangular groove cycle is bigger than J

0189 U is too small, U should bigger than or equal to tool radius

0190 V is too small or it is undefined. V should be bigger than 0

0191 W is too small or it is undefined. W should be bigger than 0

0192 Q is too small or it is undefined. Q should be bigger than 0
0193 | is undefined or it is O
0194 J is undefined oritis 0

0195 D is undefined or it is 0

In constant surface cutting speed control, specified axis error (see parameter
No.254). Modify the program

0199 | Macro instruction modification program is not defined

In rigid tapping, S value exceeds its range or is not specified. In rigid tapping,
0200 | max. S value is specified by the parameter. Change the parameter setting or
modify the program

0201 F value is not found in rigid tapping

0198

0202 Assigned value of the spindle is too big in rigid tapping

0203 Position of M code (M29) or S instruction is wrong in rigid tapping

0204 M29 should be specified in G80 mode

G84 (or G74) is executed after specifying M code (M29), rigid tapping signal
is not 1. Check ladder diagram to find the reason

0206 Plane shifting is specified in rigid tapping

0205

>
S
S
@
>
a
=

0207 The specified distance in rigid tapping is too long or too short

This instruction can not be executed in G10 mode. Please cancel G10 mode
first

Restart of the program is not supported by scaling, revolution, polar
coordinate modes

0210 Program name error

0208

0209

0212 Chamfer or R is specified, or other axis is specified in plane

0213 Tool changing macro program does not support G31 skip

0214 Tool changing macro program does not support skip operation

Tool changing macro program does not support modifying coordinate system
and tool compensation dynamically

0216 Scaling, revolution and polar coordinate do not support G31 skip

0215

0217 Scaling, revolution and polar coordinate do not support skip operation

Scaling, revolution and polar coordinate do not support modifying coordinate
system and tool compensation dynamically

0218
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0220 Metric/inch switching is not supported by scaling, revolution and polar
coordinate mode

0221 Metric/inch switching is not supported by tool changing macro program

0224 | Reference return is not performed before auto run started
Parameter format error:
1) N or R is not input

0231 2) Parameter number is not defined
3) Address P is not defined in bit parameter input L50
4)N, P, R exceed the range

0232 3 or more axes are specified as helical interpolation axis

0233 Device connected to RS-232-C is being used

0235 Specified record end sign (%)

0236 Parameter setting of program restart is wrong

0237 No decimal point

0238 Address repetition error,
An illegal G code is specified in pre-reading control mode. In pre-reading

0239 control mode, dividing spindle is specified, max. cutting feeding parameter is
set to 0 and interpolation pro-acceleration/deceleration parameter is set to 0

0241 MPG pulse is abnormal

0242 Bus connection error

0250 Axis name repeated, please modify parameter NO.175~179

0251 Emergency stop alarm, perform zero return again after canceling the alarm
Program ends illegally (CNC transmission speed is low, please reduce

0252
feedrate)

0261 Pulse instruction of DSP interpolation axis is too big. Perform zero return
again after reset

0262 DSP alarm DSP is not started. Please power on again

0263 DSP parameter setting error

0264 DSP alarm. Data is too big

0265 DSP alarm. The bus can not be connected or bus initialization failure

0266 Speed of DSP interpolation axis exceeds 200M/MIN. Perform zero return
again after reset

0267 DSP initial sign (5555) is abnormal. Perform zero return again after reset

0268 DSP pulse output volume per revolution is too big. Perform zero return again
after reset

0269 DSP internal alarm. Perform zero return again after reset

0270 Length of DSP equally distributed interpolation point is too small

0271 DSP received interpolation data is too small. Perform zero return again after
reset

0272 DSP received undistinguishable G code

0273 DSP hardware data interchange is abnormal (instructions)

0274 | DSP hardware data interchange is abnormal (data)

0275

In high-speed mode, interpolation multiple is O
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Alarm No. Content Remark

0280 Perform axes zero return before using tool setting function

0281 Switch to [SET] [Halving] interface before using tool setting function

0282 Please check whether toolsetting gauge is installed or parameter 1.6 is set

0283 Z axis exceeds safety position, please check toolsetting gauge or tool
length setting

0286 | Automatic tool length measurement is wrong. Please measure it again

0401 Drive unit alarm 01: speed of servo motor exceeds set value

0402 Drive unit alarm 02: power of spindle circuit is too high

0403 Drive unit alarm 03: main circuit power source is too low

0404 Drive unit alarm 04: value of position deviation counter exceeds set value

0405 Drive unit alarm 05: motor temperature is too high

0406 Drive unit alarm 06: speed regulator is saturated for a long time

0407 Drive unit alarm 07: CCW, CW input prohibition OFF

0408 Drive unit alarm 08: absolute value of value of position deviation counter
exceeds 230

0409 Drive unit alarm 09: encoder signal error

0410 Drive unit alarm 10: control power £15V is too low

0411 Drive unit alarm 11: IPM intelligent module failures

0412 Drive unit alarm 12: motor current is too large

0413 Drive unit alarm 13: servo drive unit and motor overload (instantaneous
overheat)

0414 Drive unit alarm 14: brake circuit fault

0415 Drive unit alarm 14: encoder counter fault

0420 Drive unit alarm 20: EEPROM error

0430 Drive unit alarm 30: encoder Z pulse error

0431 Drive unit alarm 31: encoder UVW signal error or it does not match encoder

0432 Drive unit alarm 32: UVW with all high level or with all low level

0433 Drive unit alarm 33: communication interrupted

0434 Drive unit alarm 34: encoder speed is abnormal

0435 Drive unit alarm 35: encoder state is abnormal

0436 Drive unit alarm 36: encoder counter is abnormal

0437 Drive unit alarm 37: single circle number of encoder overflow

0438 Drive unit alarm 38: multi circle number of encoder overflow

0439 Drive unit alarm 39: encoder battery alarm

0440 Drive unit alarm 40: no battery in encoder

0441 Drive unit alarm 41: motor type error

0442 Drive unit alarm 42: absolute position data abnormal alarm

0443 Drive unit alarm 43: encoder EPPROM check alarm

0449 Ethernet initialization failure. Please check hardware
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0450 Drive unit is disconnected. Please check whether connection of hardware is
correct
0451 The 1% axis driver alarm
0452 | The 2" axis driver alarm
0453 The 3™ axis driver alarm
0454 | The 4™ axis driver alarm
0456 The 5" axis driver alarm

The 1% axis’ software overtravel-direction overtravel(manual or MPG+

0500 N
direction movement release).

0501 The 1% axis’ software overtravel-direction overtravel(manual or MPG-
direction movement release).

0502 The 2" axis’ software overtravel-direction overtravel(manual or MPG+
direction movement release).

0503 The 2" axis’ software overtravel-direction overtravel(manual or MPG-
direction movement release).

0504 The 3" axis’ software overtravel-direction overtravel(manual or MPG+
direction movement release).

0505 The 3™ axis’ software overtravel-direction overtravel(manual or MPG-
direction movement release).

0506 The 4™ axis’ software overtravel-direction overtravel(manual or MPG+
direction movement release).

0507 The 3™ axis’ software overtravel-direction overtravel(manual or MPG-
direction movement release).

0510 The 1% axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG+ direction movement release).

0511 The 1 axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG- direction movement release).

0512 The 2" axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG+ direction movement release).

0513 The 2" axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG- direction movement release).

0514 The 3™ axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG+ direction movement release).

0515 The 3™ axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG- direction movement release).

0516 The 4™ axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG+ direction movement release).

0517 The 4™ axis’ hardware overtravel-direction overtravel(overtravel release,
manual or MPG-direction movement release).

0600 | The operation keboard is disconnected. Please check its cable

1001 Address of relay or coil is not set

1002 Function code of input code does not exist
Function instruction COM is not used correctly. Corresponding relationship

1003 | between COM and COME is wrong, or function instruction is used between
COM and COME

1004 User ladder beyond the maximum permissible linage or step number.
Reduce NET number

1005 END1 or END2 does not exist; or incorrect END1 or END2 functional
instruction is used; or sequence of END1 or END2 is not correct

1006 | lllegal output in NET. Please check the output format
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PLC communication failure due to hardware failure or system interruption.
Please contact with the supplier

1008 Functional instruction is not linked correctly

1007

1009 Network horizontal line is not linked

1010 | Editing NET losses due to power-off in ladder editing

1011 Address or data format is not the one specified by this function. Input it again

1012 | Address or data is wrongly input. Input it again

1013 lllegal character is specified or data exceeds its range

1014 | CTR address repeated. Select again other unused CTR address

Functional instruction is wrongly used. Correspondence between JMP and
LBL is wrong. JMP is used again between JMP and LBL

1016 | Incomplete network structure. Change the ladder diagram

1015

1017 Unsupported network exists. Change the ladder diagram

1019 | TMR address repeated. Select again other unused TMR address

1020 No parameters in functional instruction. Input the legal parameters

1021 PLC stops automatically by CNC when PLC execution overtime

1022 Please input the name of functional code

1023 | Address or constant of functional instruction parameter is out of range

1024 | Unnecessary relay or coil exists. Delete the unnecessary connection

1025 | Functional instruction output wrongly

1026 | NET link linage beyond the supported range. Change the ladder

Same output address is used in another place. Select again the unused
output address

1028 File format wrong

1027
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1029 File losses from ladder diagram being used

1030 False vertical line in network. Delete the vertical line

1031 Message data area is full. Please reduce COD code data list capacity

1032 | First level of ladder diagram is too large to complete execution on time

1033 | SFT instructions beyond the max. allowed number
1034 | Functional instruction DIFU/DIFD address is repeated

1039 Instruction or network beyond executable area. Please clear it

Functional instruction CALL or SP is wrongly used. Correspondence between
1040 | CALL and SP or between SP and SPE is wrong. SP functional instruction is
used again between SP and SPE or SP is set before using END2

1041 Level conducting line in parallel with node network

1042 | PLC system parameter file is not loaded
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