CNcmakeIS GSK980TTi Turning CNC System User Manual

PREFACE

Your Excellency:

We are honored by your purchase of GSK980TTi turning machine
CNC system manufactured by CNCmakcrs

The user manual introduces the programming, the operation, the
installation and the connection of GSK980TTi turning machine CNC

system in details.
To ensure safe and effective running, please read this manual

carefully before installation and operation.

WARNING

A Accident may occur by improper connection and operation! This

system can only be operated by authorized and qualified personnel.

Special caution:

The power supply fixed on/in the cabinet is exclusively used for the

CNC system made by CNCmakers

It can't be applied to other purposes, or else it may cause serious

danger!
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Cautions

CAUTIONS

m Delivery and storage

Packing box over 6 layers in pile is unallowed.

Never climb the packing box, stand on it or place heavy objects on it.
Do not move or drag the products by the cables connected to it.
Forbid collision or scratch to the panel and display screen.

Avoid dampness, insolation and drenching.

m Open-package inspection

Confirm that the products are the required ones.

Check whether the products are damaged in transit.

Confirm that the parts in packing box are in accordance with the packing list.
Contact us in time if any inconsistence, shortage or damage is found.

m Connection

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

The system must be earthed, and the earth resistance must be less than 0.1Q.
The earth wire cannot be replaced by zero wire.

The connection must be correct and firm to avoid any fault or unexpected
consequence.

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

Switch off power supply before plugging out or opening electric cabinet.

m Troubleshooting

Switch off power supply before troubleshooting or changing components.
Check the fault when short circuit or overload occurs. Restart can only be done
after troubleshooting.

Frequent switching on/off of the power is forbidden, and the interval time should
be at least 1 min.
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Announcement

® This manual describes various possibilities as much as possible. However,

operations allowable or unallowable cannot be explained one by one due to so
many possibilities that may involve with, so the contents that are not specially

stated in this manual shall be considered as unallowable.

Before installing, connecting, programming and operating, please carefully read
the product user manual and the manual from the machine tool manufacturer and
strictly operate accordance with the regulations in the manual; otherwise, the
product or the machine tool may be damaged, the workpiece may get rejected,

even the personal injury may occur.

Caution!

Functions, technical indexes (such as precision and speed) described in this user
manual are only for this system. Actual function deployment and technical
performance of the machine tool are designed by the machine tool manufacturer,
so function configuration and technical indexes are subject to the user manual
from the machine tool manufacturer.

The system is with the standard machine operation panel, but the function of each
button on the machine panel is defined by the PLC program (ladder diagram).
Please pay attention to that the function of the buttons in the manual is described
based on the standard PLC programs!

Refer to the user manual from the machine tool manufacturer for function and

meaning of each button on the machine panel.

All specifications and designs herein are subject to change without notic.




Cautions

Section I Programming

Introduce the technical specification, the product

introduction, the command code and the program format.

Section I Operation

Introduce the operation of CNC system of GSK980TTi

turning machine.

Section III Installation and Connection

Introduce the installation, connection and setting

method of CNC system of GSK980TTi turning machine.

Appendix

Introduce the overall installation dimensions of CNC
system of GSK980TTi turning machine and those of its

accessories and the alarm information list, etc.
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SAFETY RESPONSIBILITY

Manufacturer’s Responsibility

——Be responsible for the danger which should be eliminated and/or controlled on
design and configuration of the provided CNC systems and accessories.
——Be responsible for the safety of the provided CNC systems and accessories.

——Be responsible for the provided message and advice for the users.

User’s Responsibility

—Be responsible for being familiar with and mastering the safety operation
procedures through training with the safety operation of the CNC system.

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

——Be responsible for the dangers caused by failing to observe the provisions in the

manual for operation, adjustment, maintenance, installation and storage.

This manual is kept by the end user.

Thank you for supporting us in the use of GSK’s products!

Vi
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Chapter 1

Miscellaneous Fuction M\T Code

CHAPTER 1

MISCELLANEOUS FUNCTION M\T CODE

Miscellaneous function M code can control the switch about ON and OFF of electric function,it
consists of the M code and the 1~4 bit numbers,the following describles only the M code that is
solidified in CNC, thest M code is system independent processing.The M code about machine

manufacturer design refer to Installation & Connection Manual of the manual of machine

manufacturer.
1.1 Miscellaneous Function
Code Function Explanation Remark
After MO0 is executed, the
program stops and the system
MO0 Program Stop displays “Pause”, and then the
program continuously runs after
the cycle start key is pressed.
The indicator lights of
the optional stop is
MO1 Program Optional MOj code is controled by the pc))r':él\r/laonl !s,stoep);eﬁ;?qmz
Stop optional stop of panel. indicator lights of the
optional stop is OFF,
MO1 code is invalid.
After MO02 is executed,the
automatic run stops, the cursor
M02 End of Program does not return to the start of
program.
M29 entering rigid After M29 is executed,system
tapping state enter to rigid tapping mode.
After M30 is executed, After M29
M30 End of Program is executed, the cursor returns

run

to the start of program (defined
by BIT4 of Ne.005)

M98 Poooonnono

Subprogram Call

In Auto mode, after other
commands are executed in
M98, CNC calls subprograms
specified by P, and subprograms
are executed 9999 times at
most. M98 is invalid in MDI
mode.

oooo:Called
subprogram number
oooo:Call times

Return From

The last program block must

oooo:the system
retuns to the main
program and continues
to execute next block

M99 Poooo Subprogram spEcme M99 or M99 P in the specified by P, and calls
subprogram. a block following M98 of
current subprogram

when P is not input.
. Macro Program | call macro programs corresponding to command values

M9000~M9999 Call (09000~09999) .
M100~M199 Interchannel waits | M code controls wait in the course of processing of
M code Channel 1 and Channel 2. M code used to wait.
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1.2 Tool Function

1.2.1 Tool change and tool offset

Command format:T oo oo; (oo: Target tool number (01-32) oo: Tool offset number (00-32))

There are two methods defined by No.003 Bit4 to execute the tool length compensation:

Bit4=0: The tool length compensation is executed by the tool traversing;

Bit4=1: The tool length compensation is executed by modifying the coordinates;

When the system is employed with line-up tool post, No.084 should be set to 1 and different tool
number is executed by different tool offset as T0101, T0102, TO103.

1.2.2 Tool Life Management

Command format:
Txx99: end of current used tool group, start the tool and execute the life management in XX

group.
Txx88: cancel the tool offset in XX group

'-I:(-)199; End of previous tool group, and start the tool in 01 group
'-I:(-)188; Cancel tool offset in 01 group(current used tool offset)
:I:(.)505; Use No.05 tool and 08 tool offset without life management
'.I:(')299; Start the tools in 02 group

'-I;(-)288; Cancel tool offset in 02 group(current used tool offset)




Chapter 2 G Commands

CHAPTER2 G COMMANDS

2.1 G command list

Word Group Function Remark

G00 Rapid traverse movement Initial modal G command

GO01 Linear interpolation

G02 Circular interpolation(CW)

G03 Circular interpolation(CCW)

G05(G05.1) Three-point circular interpolation

G6.2 Ellipse interpolation (CW)

G6.3 Ellipse interpolation (CCW) —
G7.2 Parabola interpolation (CW) g
G7.3 Parabola interpolation (CCW) %
G32 Thread cutting 3
G32.1 01 Rigid thread cutting 3,
Ga3 Z tapping cycle Modal G commands Lg
G34 Variable pitch thread cutting

G90 Axial cutting cycle

G92 Thread cutting cycle

G92.1 Rigid thread cutting cycle

G83 axle drilling cycle

G84 End rigid tapping

G87 radial drilling cycle

G8s8 Side rigid tapping

G9%4 Radial cutting cycle

G04 Dwell time preset

G7.1 Cylinder interpolation

G10 Data input

G11 Data input cancel

G28 Machine reference point automatic

G30 Machine 2nd, 3rd , 4th reference point

G31 Skip interpolation

G36 Automatic tool compensation X

G37 Automatic tool compensation Z

G50 00 Setting workpiece coordinate system Non-modal G commands

G52 Setting local coordinate system

G65 Macro command

G70 Finishing cycle

G71 Axial roughing cycle

G72 Radial roughing cycle

G73 Closed ¢

G74 Axial grooving cycle

G75 Radial grooving cycle
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Word Group Function Remark
G76 Multiple thread cutting cycle
G78 Enhancement thread cutting cycle

G50.4 Synchronous control release

G51.4 Synchronous control start

G50.5 Mix control release

G51.5 Mix control start

G50.6 Overlap control release

G51.6 Overlap control start
620 06 inch .m;.)ut Modal G commands
G21 metric input
G96 02 Constant Surface Speed Control ON Modal G commands
G97 Constant Surface Speed Control OFF Initial modal G command
G98 03 Feedrate per Minute Initial modal G command
G99 Feedrate per Rev Modal G commands
G68 04 Balanced Cutting start Modal G commands
G69 Balanced Cutting cancel Initial modal G command
G40 Cancel cutter radius compensation Initial modal G command
G41 07 Tool nose radius compensation left
G42 Tool nose radius compensation right Modal G commands
G22 Open the stored stroke limit detection 2
G23 09 Close the stored stroke limit detection Non-modal G commands
G66 Modal call
o7 12 Vodal call cancel Non-modal G commands
G54 Workpiece coordinate system 1
G55 Workpiece coordinate system 2
G56 Workpiece coordinate system 3
G57 1 Workpiece coordinate system 4 Modal G commands
G538 Workpiece coordinate system 5
G59 Workpiece coordinate system 6
G09 Exact stop between blocks
G61 15 Exact stop begins between blocks Non-modal G commands
G64 Cancel the exact stop between blocks
G17 XY plane Modal G commands
G18 16 ZX plane Initial modal G command
G19 YZ plane Modal G commands
G121 Polar coordinate interpolation

G13.1 21 Polar coordinate interpolation cancel Non-modal G commands

2.1.1 Modal, One-Shot & Initial Mode

After G commands are executed, the G command cannot be input again by the following block,
their defined functions and states are valid until they are changed by others in the same group, which
commands are called modal G commands.

The defined function and state are valid one time after G command is executed, and the G word
must be input again when it is executed every time, which command is called one-shot G command.




Chapter 2 G Commands

After the system is switched on, the valid modal G commands which are not executed their
functions or states are called initial mode G command. Take it as the initial mode G command to be
executed when it is not be input after the system is switched on.

2.2 Rapid Traverse Movement G00

Command format:G00 X(U)__ Z(W)__; 100 200 300
Command specification:X(U). Z(W) end

int dinates: Example:start point(250,400),
point coorainates; 100 End point(100,100)

G0 X100 W-300

Command function: X, Z rapidly traverses end point
at the respective traverse speed to the end 200

points,the short axis arrives the end point,and ,
300 start point [—
the length axis continuously moves to the end e
-
point and the compound path may be not linear. v 8
X o
3
2.3 Linear Interpolation G01 3,
0 20 30 a

Command format:G01 X(U)_Z(W)_F_;
Example:start point(100,300),

Command specification: X(U). Z(W) end 1004 End point(50,200)

. . . GO X50 W-100 F200
point coordinates;F:command value is the

end poin
vector compound speed of X and Z. 2001
Command function:The movement path is
. . . . . 300+ start point
a straight line from starting point to end point.
\
X

2.4 Plane Selection G17~G19

Command format:
G17...... XY plane
G18...... ZX plane
G19...... YZ plane
Command function: use G commands to select the plane of the arc interpolation or the one of
the cutter compensation.
Command explanation: G17, G18, G19 are modal, and the plane does not change in the block
without the command.

Notes:

1) Firstly set the basic axis Y when the system selects G17, G19 plane;

2) Cannot switch the planes in C tool compensation;

3) G71~G76, G90, G92, G94 can be used in G18 plane;

4) The plane selection code can be in the same block with G codes in the other groups;

5) The movement command is not relevant to the plane selection;

6) Diameter or radius programming: currently, because there is only one bit parameter No 1.2 to
select the diameter or the radius programming and is valid to only X axis, Z and Y axis use the
only radius programming in G2, G3, and X axis is selected by the parameter;

7) The tool nose direction of C tool compensation is 0 in G17, G19;

8) Angel Q in the oval and parabola command, in G18 panel, it is an angle along Y axis in G19, an

7
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angle along X axis in G17;
9) The relevant instruction in this manual is base on G18 panel,when select G17 or G19 panel, the
address of command is replace to according to selecting panel:

G02 R__ G02 R
G17 { }X(LJ) Y(V) { }P G19 { } Y(V)_ Z(W)_ <||: } F__
G03 GO3 1 K-~

2.5 Circular Interpolation G02, G03

Command format:

G02 R
}X(U)_ Z(W)_ { } F_;
GO03 K~

Command specification:

G02:CW direction;

GO03:CCW direction;

X. Z:end point absolute coordinates;

U. W:the increment value from starting point to end point;

R:arc radius;

I. K:the vector from starting point to center point of arc;l, K are with sign symbol. When
directions of |, K are the same as those of X, Z, they are positive, otherwise, they are
negative;

F:Cutting federate.

Command path:

¥ Gon
2
60 503
03
I

X X “

602 603 Starting point
A A R —

- —a I

I z
%@3 %@2 Center :
K Z
/62 @; —»
5 >

[—
o
-
o

«Q
=
Q
3
3,
=

«

End point

INALLRARRAN tt:::d
>

Y
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2.6 GO02, G03 Helical Interpolation(optional function)

Command format:

G02 R
}X(U)_ Z(W)_<[ } Y(V)__ F_
| K-

GO03
Command specification:

When there is displacement int the .
900 | gendpoint

third axis perpendicular to the arc
plane,The action of G02/G03 is helical

interpolation. v »Y
X. Z:End point coordinates of arc; WI
Y:Linear end point coordinates; i start point

G17 G03 X0 Y1000 R1000Z900 F600;

R:arc radius;
I. K:center point coordinates of arc;

d
U
=
O

«Q
=
Q
3
3,
=]

«Q

2.7 Three-point Circular Interpolation G05. G05.1

Command format:
G05
} XU)__ ZW)_ I K_ F_;
G05.1
Command specification: X. Y. Z are end point absolute coordinates;
U. V. W are the increment value from starting point to end point;

I: incremental coordinate value(X) (radius value, direction) of the middle point where the
circular passes corresponding to the starting point, range:+99999999xleast input
increment;

K: incremental coordinate value(Z, direction) of the middle point where the circular passes
corresponding to the starting point, range:£99999999x|east input increment;

Command function:G05(G05.1) is modal; coordinates of three points on the arc, you can use

G5 to confirm the arc direction through the middle position.

Example:
Z
(10,10) (10,20)
X Middte‘ point X Micldle point(20,15)
Program 1 Program 2
G00 X10 Z20; GO00 X10 Z20;
G05 X10 210 15 K-5 F150; G05.1 X10 210 120 K15;
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2.8 Ellipse Interpolation G6.2, G6.3
Command format:
— G6.2
G6.2 >
} XU)_ zZW)_ A B Q_; T
G6.3 N ﬁ_".
Command specification:G6.2:CW ellipse interpolation;
G6.3:CCW ellipse interpolation;
X. Z:end point absolute coordinates; . G6.3

U. W:the increment value from starting point to end point;

A: Length of ellipse’s long radius;

B: Length of ellipse’s short radius;
Q: Q value is the gained viewing XZ plane along with the posiuve airecuon or Y axis in the
Cartesian right-hand coordinate system, as well, it is an angle when the Z axis positively

rotates to the the overlapping with the ellispse long axis along with the CW.

Example: machine from ©®43.14 to $63.82: 43,68 /Z
Program: 1< ~7Q:60
o I
G6.2 X63.82 Z-50.0 A48 B25 Q60000; ¥ 0
Stanfing point
or End| 50
/.
G6.2 U20.68 W-50.0 A48 B25 Q60000; / K//
/
X
( 7 nias
4 B:25

2.9 Parabola Interpolation G7.2, G7.3

10

Command format:
G7.2
}X(U)_ ZW)__ P_ Q_;

G7.3

T

Command specification:G7.2:CW direction;
G7.3:CCW direction;

X. Z:end point absolute coordinates;

U. W:the increment value from starting point to end point;

P:P is in the parabola standard equation Y?=2PX;

Q:Q value is the gained viewing XZ plane along with the positive direction of Y axis in the
Cartesian right-hand coordinate system, as well, it is an angle when the Z axis positively
rotates to the the parabola with the ellispse long axis along with the CW.

Example: when the parabola P=100(the least increment is 0.0001mm), its symmetrical axis is
parallel with Z. Its machining sketch map and programming are as follows:
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G00 X120 Z100 TO101 M03 S800;
N G00 X0 Z0 MOS;
GO1 X30 F200;
) _ G7.3 X60 Z-40 P100000 Q180000;
‘{ : -— GO1 X90 Z-60;

g X110 Z-85;
/ X120;
G00 X120 Z100;
M30;

210 Cylindrical Interpolation G7.1

The cylindrical interpolation function allows the side of a

cylinder to be developed for programming =
(below). 3
. o
0o Q@
=
)
3
Spread ITr 3
S
@
360
Command format: z
Type | Type Il
GO07.1 C(c); (1) G07.1 C(c) J(Ai) L(d) R(Ad) K(Au);(1) starting
starting the cylindrical interpolation the cylindrical interpolation
~ N
(2) cylindrical interpolationp block interval | ... (2) cylindrical interpolation roughing
block interval
G7.1 CO;(3) cancel the cylindrical Interpolation G7.1 CO;(3) cancel the cylindrical interpolation

Command specification:
G7.1 is non-modal;
The feedrate in the cylindrical interpolation mode specifies G98(feed per minute).
C(c):the radius of the cylinder; Radius #0:starts the cylindrical interpolation mode;

Radius=0:cancels the cylindrical interpolation mode.

J(Ai):Total cutting value along X axis in the rough-turning, diameter,with sign;
R(Ad):Tool-retraction value along X axis in the rough-turning;
K(Au):Finish-turning allowance along X axis;
L(d):Cutting times(without including the finish-turning path).

Example:The radius of the cylinder is 57.299mm, and the developed cylindrical surface is shown

below:
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Type I: Type Il:
00071 (Cylinder interpolation 00071 (Cylinder interpolation G7.1
G7.1 application example) application example)
G18; Gl18;
G98; G98;
G00 X150 2105 CO; G00 X150 Z105 CO;
T0101; T0101
G01 X114.598 Z105 F200; GO1 X114.598 Z105 F200;
G07.1 C57.299 G07.1 C57.299 J-10 K0.25 R2 L4;
G41 G01 Z120; G41 GO1 Z120;
N10 GO1 C30.0; N10 GO1 C30.0;
N20 G03 Z90 C60 R30; N20 G03 Z90 C60 R30;
= N30 G01 Z70; N30 GO1 Z70;
3 N40 G02 Z60 C70 R10; N40 G02 Z60 C70 R10;
b N50 GO1 C150; N50 GO1 C150;
o N60 G02 Z70 C190 R75; N60 G02 Z70 C190 R75;
§ N70 G01 Z110 C230; N70 GO1 Z110 C230;
g' N80 G03 Z120 C270 R75; N80 G03 Z120 C270 R75;
N90 G01 C360; N90 GO1 C360;
5 e G40 GO1 Z105; G40 GO1 Z105;
G07.1 CO; G07.1 CO;
M30; M30;

Note: In the progrmming example of the type Il, the overall cutting value is 10mm, the finish machining
residual is 0.25mm, tool is 2mm distant from the workpiece along with X direction, the rough-turning
cycle times is 4, finish-turning cycle times is 1; tool retreats from the start position (116.598,105,0) after
the rough-tuning cutting is performed each time.

2.11 Polar Coordinate Interpolation G12.1, G13.1

Command format:

Type |: rectangular coordinate programming X:distance of linear axis, unit: mm/inch;
G12.1;  start polar coordinate c C.distance of rotary axis, unit: mm/inch;

The linear axis can use the diameter or

interpolation c
...... } * radius programming and the rotary

axis uses only the radius.

G13.1; cancel polar coordinate interpolation

12
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Type ll: polar coordinate programming

G12.1;  start polar coordinate interpolation

Spgcified position
G16; start polar coordinate programming

Current position

G15; cancel polar coordinate programming

v

G13.1;  cancel polar coordinate interpolation

Example:
00000(0C0000);
T0101;
GO0 X80 CO WO;
G12.1;
G6.3 X0 C20 A40 B20 F1000;
G16

G2 X-10 C15 R5; replace to G2 X15.8114 C108.435 R5
G3 X-10 C-15 R15; G3 X15.8114 C251.565 R15
G15------- cancel the above programming mode and the

d
T
-
O
«Q
=
Q
3
3,
=1
«Q

followings are Cartesian coordinate
programming
G2 X0 C-20 R5; C
G1 X40 C-20;
G7.3 X80 CO P100000 QO;
G13.1;
M30;

40

RIS

2.12 Machine Zero Function

2.12.1 Machine 1st Reference Point G28

Command format:G28 X(U)_ Z(W)_;
Command specification: G28 is non-modal; the tool rapid traverses to the middle point defined

by X(U), Z(W) from starting point and then return to the machine zero.
X. Z:absolute coordinates of middle point;
U. W:Difference value of absolute coordinates between middle point and starting point.

13
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Running path: N

1. Rapid traverse to middle point of specified axis
from current position(A point—B point) ; _
2. Rapid traverse to reference point from the ﬁ;?,:tt"}f o
middle point(B point—R point) ; ’g"('gdz'f)’ point
3. LED is ON when the machine reference
point return is completed.

Ny

(@)

Machine zero
R

2.12.2 Machine 2nd, 3rd, 4th Reference Point G30

Command format:
G30 P2 X(U) Z(W) ;
G30 P3 X(U) Z(W) ;
G30 P4 X(U) Z(W) ;

Command specification: G30 is non-modal. the tool rapidly traverses with the rapid traverse
speed to the middle point specified by X(U) , Z(W). when P is omitted, returning to machine
2" reference point.Execute the machine 2”d, 3rd, 4" reference point return after you
manually execute the machine reference point return or G28 (machine reference point

[—
i)
=
o

«Q
=
Q
3
3,
=

«

return).

X:X absolute coordinate of the middle point;

U:difference value of X absolute coordinate value between the middle point and starting
point;

Z:Z absolute coordinate of the middle point;

W:difference point of Z absolute coordinate between the middle point and starting point.

reference point setting:
The coordinates of machine 2" reference point, set by No.121;

The coordinates of machine 3™ reference point, set by No.122;
The coordinates of machine 4™ reference point, set by No.123;
machine 2", 3, 4" reference point is as follows:

A X
No122 @ he 3¢ machine reference
Ne123 ‘The 4™ machine reference
Nel21 .The 2 machineé reference
Ne120 s .
Not14 The | machine reference :
POIIER
The machine zero : Z
Nel20 Nel2]l Nel22 No123 g

14
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2.13 Skip Interpolation G31

Command format:G31 X(U)_ zZ(W)_ F_ P_;
Command specification:G31 is non-modal G command (00 group);
X, Z:End point; \

U. W:the increment value from starting point to

) (100, 300)
end point;

P:Skip signal address selection, its range:1~4 The — At motion

— — — — Motion without skip signal

skip signal address from the corresponding P1~P4 are set

by parameters Ne148~Ne151, it is regarded as 1 by 0 20

default when the P value does not input.

Function:in executing the command, when the outside skip signal (X3.5)

Program:

G31 2200 F100;
The function is used to the dynamic measure (such as milling G01 X100 Z300:

is input, the system stops the command to execute the next block

machine), toolsetting measure and so on of workpiece measure.

2.14 Automatic Tool Offset G36, G37

Command format:
G36 X__; Automatic Tool Offset in X direction,Only use the absolute programming;
G37 Z__; Automatic Tool Offset of in Z direction ,Only use the absolute programming;
Command specification: when the command is executed to make the tool move to the
measured position, the CNC automatically measures the difference between the current

actual coordinates and the command coordinates to be the tool offset value.

Measured position arrival signal:
XAE(X3.6) ————corresponding to G36
ZAE(X3.7) ————corresponding to G37

Operations is shown below:

When G36X_(or G37Z_) is executed, the tool firstly rapidly traverses to the position
measured by the command, and decelerates and temporarily stop the position before the
measured position, and then, reaches to the measured position at the speed set by
No.141.When the measured position arrival signal corresponding to G command becomes “1”,
and the tool is in the measured position range &, CNC updates the offset compensation value
and ends the block.When the measured position arrival signal does not become “1”, and after

the tool reaches the measured position distance ¢, the CNC alarms, ends the block and does

not update the offset compensation value.

15
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Feedrate
Assumable measured position

Rapid traverse speed

Rapid traverse
Measured speed

»
»

A
A 4
A
A 4

Starting point

Y

Measured position
arrival signal

215 Workpiece Coordinate System G50

Command format:G50 X(U)__  Z(W)__;
Command specification: G50 is non-modal;
X. Z:New absolute coordinates of current position;
U. W:Different value between the new absolute coordinates of current position and the

[—
i)
=
o

«Q
=
Q
3
3,
=

«

absolute coordinates before executing commands.
Function:define the absolute coordinates of current position and create the workpiece

coordinates system (called floating coordinates system) by setting the absolute coordinates
of current position in the system. In G50, when X(U) or Z(W) are not input, the system does

not change current coordinates position as program zero.

1 -

b 250

f 100
L 50 (250, 50) rﬁ

‘ | 150
i < ’ \ 4
X * i % Program zero
v (100, 150)
Before setting coordinate system with G50 After setting coordinate system with G50

create the above-mentioned workpiece coordinate system and set (X100 Z150) to the reference
point of program after executing “G50 X100 Z150”.

2.16 Workpiece Coordinate System G54~G59

Command format: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

16
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G59; workpiece coordinate system 6
Command specification: G54~ G59 are modal, each coordinate system should correspond to
ZOFS1~ ZOFS6 of zero offset value of one workpiece coordinate system, relation
between ZOFS1~ ZOFS6 and previous workpiece is shown below:

Workpiece
coordinate
system 3
G56

Workpiece
coordinate
system 2 G55

Workpiece
coordinate
system 4 G57

Workpiece
coordinate

system 1 G Workpiece

coordinate
system 5
G58

Workpiece
coordinate
system 6 G59

XOFS

Absolute coordinate at machine zero

Notes:

1:When Ne11.7(APRS) is set to 1, an absolute coordinate system is set after machine zero return, and

then EXOFS and ZOFSn setting values are offset. new workpiece coordinates=current absolute
coordinates-(ZOFSn + EXOFS).

2:When Ne12.7(APRS) is set to 0, the absolute coordinate system after machine zero return is not set, and
the EXOF and ZOFSn offset cannot be executed because the workpiece coordinate system is not set
again.

3:Using the G54~G59,G50 can not be used.When G50 sets the coordinate system, origin of the current
workpiece system is modified. So, there is an offset value of origins between a new coordinate system
set by G50 and previously current coordinate system.

4:G54~G59 workpiece coordinate system switch.

Specifying G54~G59 can switch 6 workpiece coordinate systems to make the system work in

Buiwweiboud |

different workpiece systems. Absolute coordinate variation of current position is the origin offset value
between the new workpiece coordinate system and the old. Namely:new absolute coordinates
=current absolute coordinates—(ZOFS new — ZOFS old),Offset value A are acting on all workpiece
coordinate systems, which are shown below:

A G54 coordinate system
! Y All workpiece coordinate
. f G55 coordinate system | systems offset vector A in
: L the figure

1
: New coordinate system 1

5 1
: - : New coordinate system
! 1 —>
----- Bl . . ,

! Original coordinate system | Original coordinate system
. ol AL TE >

|

1

ZOFS1

ZOFS2

17
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2.17 Local Coordinate System G52

Command format:G52 X(U)__ Z(W)__;
Command specification: G52 is in Group 00.
€ X(U)__ Z(W)___is the position of origin of the specified local coordinate system in
the current workpiece coordinate system.
€ when G52 is executed, all workpiece coordinate system can (G54~G59) set a local
coordinate system. Origin of each local coordinate system is the specified position X(U)
Z(W)__ of each workpiece coordinate system.
€ When a local coordinate system is cancelled, its zero and that of workpiece coordinate
system are consistent, i.e., command G52 X0 Z0 or G52 U0 WO, When G50 sets a
workpiece coordinate system, local coordinate systems of all workpiece coordinate
systems which axes are specified are cancelled.
Corresponding relation of workpiece coordinate systems is shown below:

A X X

Local coordinate system

[—
o
-
o

«Q
=
Q
3
3,
=

«

G52 X 7Z
Z/
»7 X'
G54 workpiece coordinate system X
G55 )
v G56 Local coordinate system
AP 4 G57 G52X Z
. . v 7'
e - .- 58
. .- v G

»7
G59 workpiece coordinate system

»
»

Origin of coordinate system

Example:
N1 G54 X0 Z0; X 4 Goa Go3
N2 G55 X50 250, X 0 100
N3 G52 X100 Z100 Z 0 100
(local
coordinate system
created) ‘ > .
Local coordinate

N4 GO0 X50 Z50; system created by
N5 GO1 Z100 F100; G52
N6 X100; L, ,

G55 workpiece

N7 G52 X0 Z0; (local
coordinate system
created cancelled)
N8 G00 X0 Z0;

N9 M30;

coordinate system

18
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2.18 Axial Cutting Cycle G90

Command format:G90 X(U)_ Z(W)_ R__F__;
Command specification: G90 is modal;
X. Z:absolute coordinates of cutting end point;
U. W:Different value of absolute coordinate between end point and starting point of cutting;
R:Different value (radius value) of X absolute coordinates between end point and start point
of cutting, | R| | U/2| ; when R=0 or the input is default, the cylinder cutting is executed.
Cutting path:Relative position between cutting end point and starting point with U, W, R, and
tool path of U, W, R with different signs are shown:

1) U>0, W<0, R>0 2) U<0, W<0, R<0
|
-
R
O
«Q
=
Q
3
3
X 5
«Q
3) U>0, W>0, R<0 . |R|=|U”2| 4) U<0, W>0, R>0. |R|=s|U/2]
| — | -—
z z
Tk @y un2
u2 O}
Lo 2 J

Example:®125x110
Program : O0002;
M3 S300 GO X130 Z3;
G90 X120 Z-110 F200; (A—D,cut®120) 110 !
X110 Z-30; [
X100; < » <—>|: 7 axis
X90; (A—B,6 times cutting cycle -1--q--7-——————=———7-—|——— -—>
X80: ®60, increment of 10mm)
X70; ®120
X60; f !
GO0 X120 Z-30; |
G90 X120 Z-44 R-7.5 F150; ¥ ix axis
£-56 R-15; (B—C,4 times taper cutting)
Z-68 R-22.5;
Z-80 R-30;
M30;

19
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2.19 Radial Cutting Cycle G94

Command format:G94 X(U)__ Z(W)_R__F_;

Command specification: G94 is modal;
X. Z:absolute coordinate of end point of cutting;
U. W:Different value of absolute coordinate from end point to starting point of cutting;
R:Different value(R value) of Z absolute coordinates from end point to starting point of

cutting, | R| <| W] .
Cutting path: Relative position between cutting end point and starting point with U, W, R.
1) U>0 W<0 R<0 2) U<0 W<0 R<0

Z

[—
i)
=
o

«Q
=
Q
3
3,
=

«

~y

Example:®125%112
Program:00003; 1o

A
v

|
G00 X130 Z5 M3 S1: i
|

30 30
4—): 7 axis

—_——t e e e e e e | = —— —-_—>

A
Y.

594 X0 20 F200 End face cutting
X120 Z-110 F300; (Outer cutting ®120) B
G00 X120 Z0 ®120

G94 X108 Z-30 R-10~

|
|
I axis
X96 R-20 ¢ £
—_—> —_—> i D C
X84 R-30 >(C B— A,cutting ©60)

X72 R-40

X60 R-50;
M30;

20
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2.20 Axial Roughing Cycle G71

G71 has two kinds of roughing cycle: type | and type II.

1.if X(U) is sole specified in N(ns) blocks,this is type l,external contour must be the monotonous
increasing or the monotonous decreasing.

2.if X(U)_ ,Z(W) are specified at the same time in N(ns) blocks, this is type ll,can work
grooves,W0 must be specified when Z does not move, the workpiece can be up to 10 grooves.

Type | Type Il

G71 UADREF__ S_ ; G71 UAdDR()F S ;

G71 P(ns) Q(nf) U(Au) W(AW) K__J__; G71 P(ns) Q(nf) U(Au) WAW)K__J_;

N(ns) GO0(G01) X(U) ; N(ns) GOO(G01) X(U) Z(W)_

F; F —

S; S g

N(@f). ... 2 N(@f). ... .. ; Q
Y
3
3.

® U(Ad):It is each travel of X tool infeed in roughing, unit: mm/inch,radius value; Lg

® R(e)ltistravel of X tool retraction in roughing, unit: mm/inch,radius value;

® U(Au):X finishing allowance, diameter, unit: mm/inch, with sign;

® W(Aw):Z finishing allowance, unit: mm/inch, with sign;

For type Il, only X finishing allowance can be specified; when Z finishing allowance is
specified, the whole machining path offsets;

P(ns):Block number of the first block of finishing path;

Q(nf):Block number of the last block of finishing path;

ns~nf block is only GO0, GO1;

In ns~nf, the program block quantity cannot exceed 100;

There are no the same block number in ns~nf;

K:When K is not input or is not 1, the system does not check the program monotonicity; K=1,
the system checks the program monotonicity;

J:J is valid in type II,When J is not input or J is not 1, the system does not execute the run
along the roughing contour; J=1: the system executes the run along the roughing contour;
F: Feedrate; S: Spindle speed;

M, S, F: They can be specified in the first G71 or the second ones, M, S, T, F functions of M,
S, T, F blocks are invalid in G71, and they are valid in G70 finishing blocks.

21



Cr-1ExI=E GSK980TTi Turning CNC System User Manual

Type | path:
. AW
<«
.
e 4B
: < : AU/2
E ) H B'A T
H .
; :
e i
.
Program path ' E
[}
L)
; i
H
: A A
= Finishing path
[}
E Ad T - Rapid traverse
.
E ——)p Cutting feed
.
o : v
H A A
s Y g A: Starting point(End point)
3 C E A’ —B’ —C’ :roughing path
‘-Q‘ E Ad
5 :
: .
3 '
3 A Mg VY
(o] .
Type Il path:

2
Coordinate offset direction with finishing allowance:
Au, Aw define the coordinate offset and cut-in direction in finishing, and their sign symbol are as

follows Fig. 3-64: B—C for finishing path, B'—C’ for roughing path and A is the tool start-up point.

22
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AU<0. AW>0 AU<0. AW<0

A C'
!)_/JC
BV

Tx B

AU>0, AW<0
V4

C‘

¥ xA

C

Example:(type I)

d
U
=
O

«Q
=
Q
3
3,
=]

«Q

Start point (200,10)

Program:00004

G00 X200 210 M3 S800; (Spindle clockwise with 800 r/min)
G71 U2 R1 F200; (Cutting depth each time 4mm, tool retraction 2mm [in diameter])

G71 P80 Q120 U1 W2; (roughing a---e, machining allowance: X, 1mm;Z, 2mm)
N80 GO0 X40 S1200; (Positioning

GO01 Z-30 F100 ; (a—b)

X60 W-30; (b—c) —b—c—d—e blocks for finishing path

W-20; (c—d)

N120 X100 W-10; (d—e)

G70 P80 Q120; (a---e blocks for finishing path)

M30; (End of block)

23
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2.21 Radial Roughing Cycle G72

G72 has two kinds of roughing cycle: type | and type II.

1.if Z(W) is sole specified in N(ns) blocks,this is type I,external contour must be the monotonous
increasing or the monotonous decreasing.
2.if X(U)_,Z(W) are specified at the same time in N(ns) blocks,this is type Il,can work grooves,WO0

must be specified when X does not move, the workpiece can be up to 10 grooves.

Type | Type |l

G2 WA REF S GT2WADREF_ S ;

G72 P(ns) Q(nf) U(Au) W(AW)K_J_; G72 P(ns) Q(nf) U(Au) W(AW) K__T__;
N(ns) GOO(GO1) Z(W)_; N(ns) GO0O(GO1) X(U)_ Z(W)_

F; F ;

S; S

N(nf)..... ; N(f). . ... :

® W(Ad):it is Z cutting in roughing, without sign symbol;
® R(e):itis Z tool retraction clearance in roughing, without sign symbol;
® U(Au). W(Aw). P(ns). Q(nf). K. J. M. S. F of relevant definitions are the same as

[—
i)
=
o

«Q
=
Q
3
3,
=

«

G71’s.
AW
o P
------------ . v
C AU
A
| \\ """ > Finishing path
i 3 77777 » Rapid traverse
| Y | _— Cutting feed
K > e i ! A
‘ Ay | |
} | | i A: Starting point(End point)
A Y | | | A’ —B’ —C’ : roughing path
| | A
B : i :
<€ } A
B —»—‘e < > 4
e Ad Ad

Type | command path

Coordinate offset direction with finishing allowance:
Au, Aw define the coordinate offset and its direction of cut-in in finishing, and their sign
symbol are as follows Fig. 3-29: B—C for finishing path, B'—C’ for roughing path and A is the tool

start-up point.
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AU>0. A W>0

A U<0. A W>0 A U<0. A W<0
A Z A V4
B pr——=— A ——B
C C -
X C X C

Program:
00005; |

G00 X176 Z10 M03 S500
G72 W2.0 R0.5 F300;
G72 P10 Q20 U0.2 WO.1;

80 20 15 20

$160
$80

d
T
-
O

«Q
=
Q
3
3,
=1

«Q

v

N10 GO0 Z-55 S800 ;
G01 X160 F120; (Infeed to a point)) o Le
X80 W20; (Machining a—b)
W15; (Machining b—c)

Starting point
(176, 10)

N20 X40 W20 ;  (Machining c—d)
G70 P010 Q020 M30; (Finishing a—d) !

2.22 Closed Cutting Cycle G73

Command format:
G73 U)W (AKYR() F_ S T_;
G73 P(ns) Q(nf) U(Au) W(Aw);
N_(ns) . . . ;

. F;

.S Blocks for finishing path
N_ (nf) .
Relevant definitions:
® U(Ai):It is X tool retraction clearance in roughing, radius, with sign symbol;
® W (Ak):ltis Z tool retraction clearance in roughing, with sign symbol;
® R (d):ltis the cutting times;
°

U(Au). W(Aw). P(ns). Q(nf). K. J. M. S. F of relevant definitions are the same as

G71’s.
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AW
B
AUR2
By :

Bn

B4

B2
B1

Finishing path
******* * Rapid traverse
— ™ Cutting feed

A:start point(end point)
“ = An-Bn-Cn: routhing path

[—
o
-
o
«Q
=
Q
3
3,
=
«

Coordinate offset direction with finishing allowance:
1) Ai<0 Ak>0, Au<0 Aw>0; 2) Ai>0Ak>0, Au>0 Aw>0;

\

>
|
~
5]
™
™~

=

R —

A\

[oe}
(@]

p
>
-j

3) Ai<0 Ak<0, Au<0 Aw<0; 4) Ai>0 Ak<0, Au>0 Aw<0;

~y
~y
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Program:
00006; ’..Lm_ T -
G99 GO0 X200 Z10 M03 S500;
G73U1.0 W1.0R3;

G73 P14 Q19 U0.5 W0.3 FO.3 ;
N14 GO0 X80 Z0 ;

< 1
G01 W-20 F0.15 S600 ; 0.3
X120 W-10; ] *"

Y

W-20 ; N l-- ! -
G02 X160 W-20 R20 ; g/:\

N19 GO1 X180 W-10 ; . .
G70 P14 Q19 M30; St po(200.10 g S

2.23 Finishing Cycle G70

Command format:G70 P(ns) Q(nf);
ns: Block number of the first block of finishing path;
nf: Block number of the last block of finishing path;
After executing G71, G72 or G73 to roughing, execute G70 to finishing,there are no the same
block number in ns~nf when compound cycle commands are executed repetitively in one program.

d
T
-
O
«Q
=
Q
3
3,
=1
«Q

2.24 Axial Grooving Multiple Cycle G74

Command format:G74 R(e);
G74 X(U)_ Z(W)_ P(Ai) Q(Ak) R(Ad) F_;
Command specification:
X:X absolute coordinate value of cutting end point B
U:Different value of X absolute coordinate between cutting end point B¢ and starting point;
Z: Z absolute coordinate value of cutting end point B¢ (unit: mm);
W:Different value of Z absolute coordinates between cutting end point B; and starting point;
R(e):it is the tool retraction clearance after each axial(Z) tool infeed, unit:mm,radius;
P(Ai):radial(X) cutting for each axial cutting cycle, diameter value;
Q(Ak):radial(Z) cutting for each axial cutting cycle;
R(Ad):radial (X) tool retraction after cutting to end point of axial cutting, diameter value.
Notes:The unit of P(Ai). Q(Ak). R(Ad) is determined by the system control precision:IS_B(0.001 mm) or
IS_C(0.0001 mm).
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»
»
7 axis
1 Dl
S Wit P m -
|
Adlo < okie < ok A
LAk —C» —» —
Bl D Ak+e
Y
) W
e P D2
|
| < « o U2y,
L — — — o
B2 v
A Cn
) P Dn
|
| < < An
L —> — —>
Bn 4
cf ,
0<AK’ <Ak
— P 3
AE i 0CAL’ <A
i ! 4 4 f
3 | b _ b AT
«Q BBO| e » Rapid traverse
= )
—> Cutting feed
Q p i 9
3 An:Starting point of axial cutting cycle
3 v Bn:End point of axial feed
5- X axis Cn:Starting point of radial retraction
Q@ Dn:End point of axial cutting n=1,2,3...

Example: suppose the grooving tool width is 4mm, the system least increment is 0.0001mm

GO0 X36 Z5 M3 S500; (Start spindle and position to starting 2 -
point of machining / - -
add tool width in X direction) v 2
G74 R0.5; (Machining cycle) |
G74 X20 Z-20 P30000 Q50000 F50;(Z tool infeed 5mm and % —nz
tool retraction 0.5mm each time; rapid return to starting 'X

point (Z5) after cutting feed to end point (Z-20), X tool
infeed 3mm and cycle the above-mentioned steps.)
M30; (End of program)

2.25 Radial Grooving Multiple Cycle G75

Command format:G75 R(e);
G75 X(U)_ Z(W)_ P(Ai)_ Q(Ak)_ R(Ad)_ F
Command specification:

X:X absolute coordinate value of cutting end point B;

U:Different value of X absolute coordinate between cutting end point B; and starting point;
Z:Z absolute coordinate value of cutting end point B;

W:Different value of Z absolute coordinate between cutting end point Bf and starting point A;
R(e):lt is the tool retraction clearance after each radial(X) tool infeed, unit: mm, radius value;
P(Ai):Radial(X) discontinuous tool infeed of each axial cutting cycle;

Q(Ak):Axial(Z) discontinuous tool infeed of each radial cutting cycle;
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R(Ad):Axial (Z) tool retraction clearance after cutting to end point of radial cutting.
The unit of P(Ai). Q(Ak). R(Ad) is determined by the system control precision:IS_B(0.001 mm) or
IS_C(0.0001 mm).

Command path:

»
A »
2 7 axis
AR Ak Ak Ad ‘
B(Bf) > > < >
Cl1
Ar****j cf Brur****j n BZA’””h‘ 2 Blg---- !
I I I > I An:Starting point of radial cutting cycle
| | | Z | Bn:End of radial feed
R | N | R | N | Cn:Starting point of axial tool retraction
I I I I Dn:End point of radial cutting cycle
| | | o | _
| | | | n=1 ,2,3...
l l l l
| | | > 1
| | | =
| | | 3 |
I I I I —
A ! A | A v A vy u/2
I I = I =3
| | | | o
| \ w [ 0<Ai’ <A «Q
| | | > | -
| | | . | 0<Ak’ <Ak o
| | | | 3
| | | |
A } A } A } A } ——» Cutting feed 3
] —
} } } } ””” > Rapid traverse =1
l l l l @
I I | >
| | | = |
| | | |
Af e | < | < | < |
Df An Dn AZ D2 A(AL) D1
7 " W
vy X axis

Example: suppose the grooving tool width is 4mm, the system least increment is 0.0001mm.
G00 X150 Z50 M3 S500; (Start spindle with 500 r/min) %
GO0 X125 Z-24; (Position to starting point of machining, 50
add tool width in Z direction)
G75 R0.5 F150; (Machining cycle)
G75 X40 Z-50 P60000 Q30000; (X tool infeed 6mm every
time, tool retraction 0.5mm, rapid returning to starting @120 120
point (X125) after infeeding to end point (X40), 40

Z tool infeed 3mm and cycle the above-mentioned

'z

steps to continuously run programs)
GO0 X150 Z50; (Return to starting point of machining)
M30; (End of program) 0 ‘
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2.26 Drilling Cycle G83 or G87

Command format:
axle drilling G83 X(U)_ C(H)_zZW)_P_Q_R_F_K_M__ J0/1;
radial drilling G87 Z(W)_ C(H)_X(U)_P_Q R __F_K__M__ J0/1;
cancel drilling cycle:G80
Code definition:
G83, G87 is modle G code, It is necessary to select the G18 panel when performing the G83
or G87 command,
G83: Axial drilling cycle G code, axial (Z axis) drilling;
G87: Radial drilling cycle G code, axial (X axis) drilling;
X(U). C(H):Drilling position;------ G83
Z(W):at the bottom of a hole;------ G83
Z(W)~ C(H):Drilling position;------ G87
X(U):at the bottom of a hole;------ G87
P:lt is pause time at the bottom, modal data, Unit: ms;
Q:In-feed value each time, radius value,When the Q value is 0, directly feed to the botton of
the hole. Unit:least input increment;
R:In-feed value after the in-feed for each time,unit:mm/inch,radius value;
K:Drilling repeated times can be omitted;it is regarded as 1 by default when ignores;
M:The M code is used for clamping the indexing spindle;
J:0:High speed peck drilling cycle;1:Peck drilling cycle, modal data. Its initial value regardes
as 0 by default;
F:Cutting feddrate.

[—
o
-
o
«Q
=
Q
3
3,
=
«

Common drilling Peck drilling
P P
1:—:—————-——4—&]3 »—————(;‘—_—-_—_—I_-B
=R =
k> R fT krs  kRo T
e—Q—se—Q—3te—Q—si X(U) —Q—>%—Q—3—Q— 1)
Z(W) ﬁ Z(W) A\
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P E
Th ’|‘ TA ’|‘
I Q I Q
I I
G87 ;& & IfTa =&
1 v & X 141 Rl 1X(U)
Q X Q
I G
I (AT T T|TAT®
1 + 5 Q 1 I \13 0
L L fvtle L s ,
| p— B B
Z(W) “Z(w) g
Q
=
Y
3
3.
2.27 Thread Cutting with Constant Lead G32 a
Command format:G32 X(U)_ Z(W)_ F()_ J_ K_ Q_ [ 2 »}«
Command specification: G32 is modal, g
X(U). Z(W):end point coordinates of | — L_axis
thread interpolation; H a Current§point
F:Thread pitch ,F is modal parameter; & ] =
I:Teeth per inch. It is ones per inch; z W
J:Movement in the short axis in thread run-out,J value is
the modal parameter. with negative sign; vX axis

K:Length in the long axis in thread run-out, K is modal parameter, without direction;
Q:Initial angle, unit: 0.001 degree, lts initial angle is 0° if Q is not specified.
Example: Pitch: 2mm. 61 = 3mm,52 = 2mm,total cutting depth 2mm divided into two times

cut-in.
00009;
G00 X29.1429 7Z3;  (First cut-in 1mm) %
G32 X50.5714 W-75 F2.0;(First taper cutting) 70
G00 X55; (Tool retraction) M
W75; (Z returns to the starting point) 50 ﬁ 7
X28.6529; (Second tool infeed 0.5mm) 52 ij'l’% " Starting
G32 X50.0714 W-75 F2.0;(Second taper B point
thread cutting) j () End point
GO00 X55; (Tool retraction) X
W75 ; (Z returns to the starting point)
M30;
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2.28 Rigid Thread Cutting G32.1

Command format:G32.1 X(U)_ Z(W)_ C(H)_F()_J K __S_;
Command format:When using G32.1 code, The spindle must is servo spindle,and work mode
must is the position controllable method,the running path is the same as that of G32.
X(U). Z(W):End point coordinates of thread interpolation;
C(H):Start angle of thread interpolation;

F(I):Thread lead, F(I)> 0 right-hand thread, F(l)< O left-hand thread;
J:Movement in the short axis in thread run-out, with negative sign,unit:mm;
K:Length in the long axis in thread run-out, without direction,unit:mm;

S:spindle speed.

Example:The thread is the right-hand, its lead is 2mm, the spindle speed is 500 r/m in thread cutting,
thread cutting length is 20mm.

]
g GO00 X100 Z100 T0O101; change the tool
‘-2 G00 X25 Z72; position to the thread starting point
% M14: switch the spindle from speed control mode to position control mode
3 G50 CO: set the zero of the rotary axis
5 ;
«Q G32.1 Z-20 F2 S500 M08; | thread turning
GO00 X30; tool retraction
Z2 CQ; return to tool change position
X24- execution the 2™ machining procedure
G32.1 Z-20 F2 S500; thread turning
G00 X100; tool retraction
M15: switch the spindle from position control mode to speed control mode
M30; end of program

2.29 Arc Threading Cutting Code G32.2 or G32.3

32

Command format:
G32.2

G32.3

Command specification: G32.2/G32.3 is modal.
G32.2:CW arc thread machining;
G32.3:CCW arc thread machining;
X(U). Z(W):end point coordinates of thread interpolation;

R:arc radiusL;

I. K:the vector from starting point to center point of arc;

F(I):Thread pitch;

Q :Initial angle, unit: 0.001 degree;

A: Center

B: Start point
C: End point
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2.30 Thread Cutting with Variable Lead G34
Command format:G34 X(U) _ zZ(W)_ F(Il)_ J K R

Command specification: G34 is modal;
X(U). Z(W):End point coordinates
of thread interpolation;
J:Movement in the short axis in thread run-out,with

negative sign;

«— Starting point
of machining

K:Length in the long axis in thread run-out,without direction;

F(I):first thread pitch;

R:Increment or decrement of pitch per rev, R=F1-F2, with direction; F1>F2, pitch decreases

when R is negative; F1<F2, pitch increases when R is positive.

Example:First pitch of starting point: 4mm, increment 0.2mm per rev of spindle. Use macro
variables to simplify programming when G34 is used many times. 81 = 4mm,52 = 4mm,
total cutting depth 4mm, total cutting cycle 15 times; first tool infeed 0.8mm, gradual
decreasing cutting every time 0.2mm, min. infeed 0.2mm.

00010;

G00 X60 Z4 M03 S500;
G65 HO1 P#102 QO0.8;
G65 HO1 P#103 QO;

N10 G65 HO02 P#104 Q#103

R1;

G65 HO1 P#103 Q#104;
G65 H81 P30 Q#104 R15;
GO00 U-10;

G65 HO1 P#100 Q#102;
GO00 U-#100;

G34 W-78 F3.8 J5 K2 R0.2;
G00 U10;

Z4;

GO00 U-10;

G65 HO3 P#101 Q#100 RO0.2;
G65 HO1 P#102 Q#101;
G65 H86 P20 Q#102 R0.2;
G65 H80 P10;

N20 G65 HO1 P#102 QO0.2;
G65 H80 P10;

N30 M30;

[a—
)
-
O

«Q
=1
Q
3
3,
=

«Q

First tool infeed: assignment #102=0.8mm

Cycle count: assignment #103=0

Cycle count starting:#104=#103+1
#103=#104

Total cutting cycle times:#104=15, jump to block N30

Tool infeed to 50

Cutting infeed: #100=#102

Tool infeed

Variable pitch cutting

Tool retraction

Z returns to starting point

Decreasing of cutting feed again:#101=#100—0.2
Assignment again #102=#101

Infeed: Jump to block N20 when #102=0.2mm
Unconditionally jump to block N10

Min. infeed: #102=0.2

Unconditionally jump to block N10
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2.31 Z Thread Cutting G33

Command format:G33 Z(W)__ F(I)__ L_ ;
Command specification: G33 is modal command,;
F:Thread pitch;
I:Specify thread teeth per inch;
L:Multi threads: The system defaults it is single thread when L is omitted.
Example:thread M10x1.5

00011;
G00 Z90 X0 MO03; Start spindle % // _

G33 250 F1.5; Tap cycle 11 --4 E —
MO3; Start spindle again //W z
GO00 X60 2100; Machine continuously /

M30

2.32 Rigid Tapping G84, G88

Command format:G84 X(U)__ C(H)__ zZ(W)_ P__F(I)_K__M__; (End face rigid tapping)
G88 Z(W)__ C(H)_ X(U)_P__F(I)__K__M__; (Side rigid tapping G88)
G80; (cancel rigid tapping)
Command specification:G84. G88 are modal G codes,The spindle must is servo spindle,
and work mode must is the position controllable method.
X(U). C(H):Tapping hole position---G84;
Z(W):Hole bottom position of tapping;------ G84
Z(W). C(H):Tapping hole position;------ G88

X(U):Hole bottom position of tapping hole;------ G8s8

P:Pause time (ms) when tapping to the hole bottom B\ Spindle stop .

F(I):Thread If—Jad . e —»o/ O spindle stop M
F(|)> 0 nght'hand tapplng Operation 1 1
F(I)< O left-hand tapping

K:Repetitive count of tapping

[—
i)
=
o

«Q
=
Q
3
3,
=

«

M;Used to clamp the graduation spindle. Operation 4
Rigid tapping method: Operation 2
M29 S_ before G84/G88 is specified below
M29 S _; 5 ® o
G84(G88) X _ C (Z.C)HZ (X)P_F_K_M_; Operation 3

2.33 Thread Cutting Cycle G92

Command format:G92 X(U)_Z(W)_R_F()_J_ K_L;
Command specification: G92 is modal;
X:X absolute coordinate of end point of cutting;
U:different value of X absolute coordinate from end point to starting point of cutting;
Z:Z absolute coordinate of end point of cutting;
W:Different value of Z absolute coordinate from end point to starting point of cutting;
R:Different value(radius value) of X absolute coordinate from end point to starting point of

cutting;
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F(I):Thread lead;
J:Movement in the short axis in thread run-out, unit: mm/inch, without direction.

K: Movement in the long axis in thread run-out, unit: mm/inch, without direction. when J and

K are omitted, Length of thread run-out is specified by Ne019;
L:Multi threads, The system defaults it is single thread when L is omitted.

F  A:starting point(End point)
\ B:starting point of cutting
C:End point of cutting

——» Thread cutting

Thread .
rea — — —)» Rapid traverse

run—-out width

| >
7 axis f—
X/2 3
C ® B o
| S . Q
o
1 u/2
D‘[Cis?__ @ O \ 4 3
A
N =]
1 «Q

Relative position between thread cutting end point and starting point with U, W, R and tool path
and thread run-out direction with different U, W, R signs below:

1) U>0, W<0, R>0 2) U<0, W<0, R<0
- |
Z
|
U2 Y@
Lo
X X
3) U>0, W>0, R<0 . R|s|U/2| 4) U<0, W>0, R>0. R|s|U/2|
|

- I v

| K
| JO ) ‘ UL
| ok U2 ® \
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Example:
00012; <
M3 S300 GO X150 Z50 T0101;(Thread tool) 30
GO0 X65 Z5; (Rapid traverse) _i__

G92 X58.7 Z-28 F3 J3 K1;(Machine thread with
4 times cutting, the first tool infeed 1.3mm)

D120

X57.7 ; (The second tool
infeed 1mm)

X57; (The third tool infeed 0.7mm)

X56.9; (The fourth tool infeed 0.1mm);

M30;
W 2.34 Rigid Thread Cutting Cycle G92.1
3 Command format:G92.1 X(U)_Z(W)_F()_ L S_ R
Q Command specification: G92.1 is modal; The spindle must is servo spindle, and work mode
% must is the position controllable method,the path is the same as that of G92.
3 ® X. U. Z. W. R, F. L of relevant definitions are the same as that of G92.
cg ® The sign and tool path of U. W. R are the same as that of G92.

® S:The speed of thread cutting.

Example:

00012; 110 |

GO X150 Z50 T0101; <

M14;  (Shift the spindle to the position < 30 > _>6<_

controllable method) S P g i

G50 CO; (The C coordinate will set 0)

GO X65 Z5; §

G92.1 X58.7 Z-28 F3 S600;

X57.7;

X57;

X56.9; ——

M15;

M30;

2.35 Multiple Thread Cutting Cycle G76

Command format:G76 P(m)(r)(a) Q(Admin) R(d) J_ K_;
G76 X(U)_ Z(W)_ R(i) P(k)QAd) F(I)_;
Command specification:
® X:X absolute coordinate (unit: mm) of thread end point;
® U:Different value (unit: mm) of X absolute coordinate between thread end point and
starting point;
® Z:Z absolute coordinate (unit: mm) of thread end point;
® \W:Different value (unit: mm) of Z absolute coordinate between thread end point and
starting point;
® P(m):Times of thread finishing: 00~99 (unit: times);
® P(r):Width of thread run-out 00~99(unit: 0.1xL,L is the thread pitch);
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® P(a):Angles at taper of neighboring two tooth, unit:deg(°);

® Q(Admin): Minimum cutting travel of thread roughing, unit: least input increment, radius
value;

® R(d):ltis the cutting amount in thread finishing, radius value without sign symbols;

® R(i):Itis thread taper and is the different value of X absolute coordinate between thread
starting point and end point, unit:: mm/inch, radius value;

® P(k):Depth of thread tooth, the total cutting depth of thread, unit: least input increment,
radius value, without sign symbols;

® Q(/\d):Depth of the 1% thread cutting, unit: Least input increment, radius value, without
sign symbols;

® F:metric thread pitch, I:thread teeth per inch for inch thread;

® J:Movement amount in the short axis when thread run-out, unit: mm/inch, without

direction; —
® K:Movement amount in the long axis when thread run-out, unit: mm/inch, without 3
direction; S
® J, K are not compiled in G76, the thread run-out is executed according to No.19. g
3,
7 uxis =
> Q
C
it Cut-in method as
i K . follows
1[&d Advn

A:Starting point (End point)

B:Reference point of thread
cutting depth

C:Starting point of thread cutting

D:End point of thread cutting

””” »  Rapid traverse

4 ‘\L\ i ——  Thread cutting

X axis

Example: threadM68x6,system least input increment is 0.0001mm

00013;

GO0 X100 Z50 M3 S300;

G04 X2; (dwell 2 seconds,Spindle speed wait stable)
GO00 X80 210; (Rapid traverse to starting point of machining)

G76 P020560 Q1500 RO0.1; (Finishing 2 times, chamfering width 0.5mm, tool angle 60°, min.
cutting depth 0.15, finishing allowance 0.1)

G76 X60.64 Z-62 P36800 Q18000 F3;(Tooth height 3.68, the first cutting depth 1.8)

G00 X100 Z50 ; (Return to starting point of program)

M30; (End of program)
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2.36 Enhancement Thread Cutting Cycle G78

Command format:G78 P(m)(r)(a) Q(Admin) R(d) J_ K_ D_ L_ E_
G78 X(U)_ Z(W)_ R(i) PKk) QAd) F()_;
Command specification:
® The relevant definitions of X. U. Z. W, Q(Admin). R(d). R(i). P(k). F. I. J. K
are the same as that of G76.
® P(m):Cutting depth selection 0: Equidistance in-feed; 1: Diminishing in-feed;
® P(r):Cutting method 0: Blade cuts in along with the netrual line of the thread theeth;
1: Blade cuts in along with the left of the thread theeth;
2: Blade cuts in along with the right of the thread theeth;
3: Blade cuts in along thread teeth with left/right in turn;
® P(a):Angles at taper of neighboring two tooth, unit:deg (°);
D:lt is the cutting amount;
® | :Head quantity of multi thread, The system defaults it is single thread when L is
omitted;
® E:The rotation distance value along with unit:mm,radius value. without sign symbol.

Cut-in method:
P(r)=0: Cut in from the middle of the teeth P(r)=1: Left cut-in method

[—
U
=
O

«Q
=
Q
3
3
=

«Q

P(r)=2: Right cut-in method

Be
Bf 4]
Bn
B2
ad/n | K
Bl i
ad
B

Cutter nose
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2.37 Dwell G04

Command format:G04 P_ Q_;or
G04 X_  Q_sor
G04 U_ Q_sor

G04;

Command specification: G04 is non-modal.The system exactly stop a block when P, X, U, Q
are not input.

P :unit: ms;
X, U unit: s;

Q Skip signal address selection, solution range 1~4,The skip signal address from the

corresponding P1~P4 are set by parameters Ne148~Ne151.

2.38 Exact Stop Function Between Blocks G61
Command format:G09;
G61;
G64;
G09 G61 G64

the programmed axis of a
block must exactly stop at
the end point of the block,

The blocks included the overall
motions between the current block
and the G64 are exactly performed,

Cancel the G61 modal,
the next block will not
perform the exact stop

Function | and the system | and then execute the next block,
continuously executes a | modal command.
next block., Non-modal G
commands
N1 GO0 X0 Z0 N1 GO0 X0 Z0 N1 GO0 X0 Z0
N2 G09 G01 Z50 N2 G61 N2 G61
N3 X100 N3 G01 Z50 N3 G01 Z50
N4 2100 N4 X100 N4 G64
N5 M30 N5 Z120 N5 X100
N6 X200 N6 2100
N7 G64 N7 M30
Example N8 M30
0,0 0,50 Q.0 0,50 0,00 0,50
100,505 €100,120>
(100‘5@,@100) <1005o>.w
(200,120>
Remax | G09, G61/G64 are disabled in the G71, G72 and G73 cycle procedure;

39
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2.39 Constant Surface Speed Control G96, Constant Rotational
Speed Control G97

Command format:G96 S ;The constant surface speed control is valid
G97 S__;The constant surface speed control is cancelled
G50 S__;define max. spindle speed limit in the constant surface speed control (r/min)
When the spindle speed controlled by the analog voltage is valid,in G99 feedrate per rev,the
constant surface control is valid. the system defaults G97 is valid when the system is switched on.

The spindle speed is changed along with the absolute value of X absolute coordinates of
programming path in the constant speed control. If the absolute value of X absolute coordinates adds,
the spindle speed reduces, and vice verse, which make the cutting surface speed as S command

value.
n A

3000 —

2400 —

1800 —
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1200

600

0 P DT e T s Tt ude Tosde T doo  tnit(am diameten)

Surface speed = spindle speed (r/min) x |X| (diameter)x © +1000 (m/min)

2.40 Feedrate per Minute G98, Feedrate per Rev G99

Command format:G98 F_;
G9F_;

G98 is feedrate per min, the modal G command, cutting feed rate is specified as mm/min, the
system defaults G98 is valid when the system turns on.

G99 is feedrate per rev,the modal G command, cutting feed rate is specified as mm/r; The actual
cutting feedrate is gotten by multiplying the F command value (mm/r) to the current spindle
speed(r/min). If the spindle speed varies, the actual feedrate changes too. In G99 state, a spindle
encoder should be fixed on the machine tool to machine the workpiece.

Reduction formula of feed between per rev and per min:F,, = F;xS

Fn: feed per min(mm/min)
F.: feed per rev(mm/r)
S: spindle speed (r/min)
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241 TOOL NOSE RADIUS COMPENSATION (G41, G42)
2.41.1 Application

Part program is compiled generally for one point of tool according to a workpiece contour. The
point is generally regarded as the tool nose A point in an imaginary state (there is no imaginary tool
nose point in fact and the tool nose radius can be omitted when using the imaginary tool nose point to
program) or as the center point of tool nose. Its nose of turning tool is not the imaginary point but one
arc owing to the processing and other requirement in the practical machining. There is an error
between the actual cutting point and the desired cutting point, which will cause the over- or
under-cutting affecting the part precision. So a tool nose radius compensation is needed in machining
to improve the part precision.

AN
. -
/
/

_y
Tool

Tool nose center path without C compensation

Tool nose center path with C compensation

Tool path with imaginary tool

nose and C compensation Tool nose

Tool path with imaginary tool nose and without /;
C compensation

2.41.2 Imaginary Tool Nose Direction

Suppose that it is generally difficult to set the tool nose radius center on the initial position,as

follow left;suppose that it is easily set the tool nose on it,as follow right:

Starting point \Staning point

Programming with tool nose Programming with imaginary tool nose

The tool is supposed to one point in programming but the actual cutting blade is not one ideal
point owing to machining technology. Because the cutting blade is not one point but one circular,
machining error is caused which can be deleted by tool nose circular radius compensation. In
actual machining, suppose that there are different position relationship between tool nose point and
tool nose circular center point, and so it must create correct its direction of imaginary tool nose.

From tool nose center to imaginary tool nose, set imaginary tool nose numbers according to tool
direction in cutting. Suppose there are 10 kinds of tool nose setting and 9 directions for position
relationship. The tool nose directions are different in different coordinate system (rear tool post
coordinate system and front tool post coordinate system) even if they are the same tool nose
direction numbers as the following figures. In figures, and end point of arrowhead is the imaginary tool
nose.
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X axis

7 axis

Z axis Y X axis

D~ Imaginary tool

Imaginary tool
nose No. 2

Imaginary tool

—_ nose No. 1 nose No. 2 Imaginary tool
nose No. 1
]
-
(]
«Q
-
3
5
(o]
' . Imaginary tool
Imaginary tool Imaginary tool Imaginary tool nose No. 4
nose No. 3 nose No. 4 nose No. 3

Imaginary tool
Imaginary tool nose No. 5

Imaginary tool Imaginary tool
nose No. 3 nose No. 6 nose No. 6

L:;%;:J Imaginary tool
nose No.7

Imaginary tool
Imaginary tool

nose No.7 Imaginary tool
nose No. 8 nose No. 8

Tool nose center on starting point,Imaginary tool nose N0.0
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2.41.3 Compensation Value Setting

Preset imaginary tool nose number and tool nose radius value for each tool before executing
tool nose radius compensation. Set the tool nose radius compensation value in OFFSET window , R
is tool nose radius compensation value and T is imaginary tool nose number.

number X Z R T
000 0.000 0.000 0.000 0
001 0.020 0.030 0.020 2
002 1.020 20.123 0.180 3
032 0.050 0.038 0.300 6

In toolsetting, the tool nose is also imaginary tool nose point of Tn (n=0~9) when taking
Tn(n=0~9) as imaginary tool nose. For the same tool, offset value from standard point to tool nose
radius center (imaginary tool nose is T3) is different with that of ones from standard point to imaginary
tool nose(imaginary tool nose is T3) when TO and T3 tool nose points are selected to toolsetting in
rear tool post coordinate system, taking tool post center as standard point. It is easier to measure
distances from the standard point to the tool nose radius center than from the standard point to the
imaginary tool nose, and so set the tool offset value by measuring distance from the standard point to
the imaginary tool nose(tool nose direction of T3).
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A 2 ®
OFX X
X tool compensation OFX
X tool compensation
7
- v O
OFZ OFZ
Z tool compensation Z tool compensation

Define distance from standard point

Define distance from standard point to )
to tool nose for compensation value

center of tool nose for compensation value

< <

Starting point on center of tool nose Starting point on imaginary tool nose
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2.41.4 Command Format

G40
G41 X Z ;
G42
Commands Function specifications Remark
G40 Cancel the tool nose radius compensation
Tool nose radius left compensation is specified by G41 in rear tool
G41 post coordinate system and tool nose radius right compensation is

specified by G41 in front tool post coordinate system
Tool nose radius right compensation is specified by G42 in rear tool
G42 post coordinate system and tool nose radius left compensation is
specified by G42 in front tool post coordinate system

(]
v - - -
o 2.41.5 Compensation Direction
Q
o Specify its direction according to relative position between tool nose and workpiece when
g executing tool nose radius compensation.
=
Q X
(42: Tool is right to (41: Tool is left to
workpiece from its workpiece from its
movement direction movement direction
/< Workpiece /
X axis X axis

44
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Z
X
Tool
G41: Tool is right to G42: Tool is left to
workpiece from its workpiece from its
movement direction movement direction
= =
Workpiece

2.41.6 Application
Machine a workpiece in the front tool post coordinate system . Tool number: T0101, tool nose

radius R=2, imaginary tool nose number T=3.

For toolsetting in Offset Cancel mode, after toolsetting, Z axis offsets one tool nose radius and
its direction is relative to that of imaginary tool nose and toolsetting point, otherwise the system
excessively cuts tool nose radius when it starts to cut.

Set the tool nose radius R and imaginary tool nose direction in “TOOL OFFSET&WEAR”

window as following:

No. X : AW

001 2.000

002
007
008

GO00 X100 250 M3 T0101 S600; (Position, start spindle, tool change and execute tool

compensation)

G42 GO0 X0 Z3; (Set tool nose radius compensation)
GO01 Z0 F300; (Start cutting)
X16;
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Z-14 F200;

G02 X28 W-6 R6;

G01 W-7;

X32;

Z-35;

G40 GO0 X90 Z40; (Cancel tool nose radius compensation)
G00 X100 zZ50 T0100;

M30;

2.42 Metric/lnch Switch G20. G21

Command format:G20;(inch input)
G21;(metric input)
Command specification:

GSK980TTi Turning CNC System User Manual

Q©

NY

input unit of CNC system is divided into two, i.e., metric unit: mm and inch unit: inch;

Modifying BITO (metric/inch): 0: metric input 1: inch input;

No0.004 # 0(SCW) output command unit change 0: metric output (0.001mm) 1: inch output

(0.0001inch).

2.43 Editable Parameter Read/Write G10 L52

46

Command format: G10 L52;

Set the parameter read or write method

N /K /D /DT /DC_ R(W)_; Read/write program of the system/K/D/DT/DC

parameters

N_ P_ RW); Read/write program of axis, spindle or channel
parameter

G11; Cancel the parameter read/write

Code explanation: N _:Parameter number;
K_:K parameter number of PLC;
D_:D parameter number of PLC;
DT_:DT parameter number of PLC;
DC_:DC parameter number of PLC;

R(W) _:R is the read address from parameter, which only can be regarded
as the macro variable number;W is the write-in value from parameter, which
can be treated as the constant or marco variable;When the read/write
parameter is the state one, its value from reading/writing is binary, and the

others are decimal system;

P_:The axis number 1 to the top controllable axis number (from 1 to the Max.
channel number) can be used for reading the axis, spindle or channel

parameter.
Note:

1) In the parameter write/read method, simultaneously, when two or more command words
(including the repeated display for a same command word) of N_/K_/D_/DT_/DC_ are displayed
at the same line, system alarm is then shown: 178 alarm, parameter (N_/K_/D_/DT_/DC_)
(including the inexistent specified parameter) does not specify in the parametr read/write mode

or the parameter is repeatedly specified;

2) In the parameter write/read method, when block specifies the operation command (R/W), but it
does not exist any one command word of the N_/K_/D_/DT_/DC_, alternatively, there is the
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command word without data, system alarm is then shown: 178 alarm, parameter
(N_/K_/D_/DT_/DC_) (including the inexistent specified parameter) does not specify in the
parametr read/write mode or the parameter is repeatedly specified;

3) In the parameter write/read method, when the block specifies the parameter number, but it
does not exist in R/W operation command or R, W exist at the same time, system alam is then
shown: 177 alarm; the read/write method does not specify or the read/write method is
repeatedly specified in the parameter read/write method;

4) In the parameter write/read method, if there are command words other than the
_IP_IK_/D_/DT_/DC_ R_/W_, ignore it, the command operations except from the parameter
reading/writing will not be performed;

5) Specify P value in the block, if the axis corresponding set parameter does not exist, igore it;

6) When reading or writing the axis parameter or spindle parameter, if the P value does not occur,
the system alarm is then displayed: 178 alarm; the axis number does not specify when
reading/writing the axis parameter;

7) The system can not set the parameter with 2 authority levels or above if it is under the 3 or less
authories. If the program exists the block to be modified the parameter with 2 or more authority
levels, the system alarm is then displayed: 174 alarm, the current authority prohibits to be
modified the parameter;

8) In the parameter write/read method, R_ can only be accompanied with macro variable,
otherwise, the alarm occurs: 180 alarm, as well, R only can be specified the marco variable in
this method,;

9)  When writing the bit parameter, if the W_ is followed with the operation number other than the
binary constant and macro variable, the system alarm is then displayed: 176 alarm. The W
value or the macro variable value followed with the W are not the enabled binary value;

10) When writing the bit parameter, when the value followed with the W exceeds the corresponding
parameter range, the system alarm is then displayed: 175 alarm; The W value or the macro
variable value followed with the W are not the enabled binary value;

11) The dual-channel system forbids other channels to perform the machining procedure in the
parameter read/writing state; otherwise, the system alarm is then displayed: 186 alarm; the
other channels can not performed the machining procedure during the parameter is read or
written;
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12) The parameter read/write function+n can not be used together with the tool life span

administration function.
Programming example:

1) State parameter read, write example

Program Explanation

#101 = 10000000 Macro variable No. 101 is the setting value of the
’ state parameter No.2.

G10 L52; Set the parameter read or write method

N1 R#100: Rez.ad the state parameter No.1 to the macro
variable No.100.

N1 WO00000010; Set the state parameter No.1 as 00000010.

N2 WH#101: Set the stgte parameter No.2 as the value of the
macro variable No.101.

G11; Cacnel the read or write method of the parameter.
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2) Data parameter read/write example

Program Explanation
£101=50; Marco variable #101 is the setting value of the
data parameter No.31.
G10 L52; Set the parameter read or write method
Read data parameter No.30 to the macro variable
N30 R#100;
#100.
N30 W200; Set the data parameter No.30 as 200.
Set the data parameter No. to the value of the
N31 W#101;

macro variable # 101.

G11;

Cacnel the read or write method of the parameter.

3) Axle type parameter read or write example

Program

Explanation

+#103=00000101;

Macro variable # 103 is the setting value of the data parameter
No.188 along with the 1 axis (X axis).

Macro variable # 104 is the setting value of the data parameter

#104=100; _ th . .
No.23 along with the 5™ axis (C axis).

£105=6000: Macro variable. #105 isd th(—*'T setting value of the data parameter
No.38 along with the 2" axis (S2).

G10 L52; Set The read or write method of parameter.

N187 P1 R#100;

Read the 1% axis parameter value of the axle-type state
parameter No, 187 to the macro variable # 100.

N187 P5
W01100001;

Set the axle type state parameter No.187 along with the 5" axis
is 01100001.

N188 P1 W#103;

Set the 1% axis of the axle type state parameter No.188 to the
value of the macro variable # 103

N22 P1 R#101;

Read the 1% axis parameter value of the axle type data
parameter No.22 to the macro variable # 101.

N22 P2 W8000;

Set the 2™ axis parameter of the axle type data parameter
No.22 as 8000.

N23 P5 W#104;

Set the 5™ axis of the axle type data parameter No.23 to the
value of the macro variable # 104

N37 P1 R#102;

Read the 1% axis parameter value of the axle type data
parameter No.37 to the macro variable # 102.

N37 P3 W8000;

Set the 3" axis parameter of the spindle data parameter No.37
as 8000.

N38 P2 W#105;

Set the 5™ axis of the spindle data parameter No.38 to the
value of the macro variable # 105

G11;

Cacnel the read or write method of the parameter.

Note: The read/write programming method of the K parameter is consistent with the one of the system state
parameter; The read/write programming method of the D/DT/DC parameters are coincident with the one

of the system data parameter.
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2.44 Balanced Cutting G68, G69

Command format: G68: balanced cutting mode start
G69: balanced cutting mode cancel
Function explanation:

The balanced cutting mode starts when the program in channel 1, 2 specifies G68; it cancels
when G69 is specified. When G68/G69 is specified in only one of two channels, the program
waits.

In the balanced cutting mode, when cutting feedrate move command is specified in two
channels, and the move amount is not 0, the system executes the balanced cutting. The balanced
cutting is not executed in rapid traverse command.

In balanced cutting mode, programs simultaneously start to execute for each block having

specified cutting feedrate traverse command.
The balanced cutting is not executed when any channel is in Dry Run, Machine Lock mode.

But, executing G68/G69 makes the program wait.
Notes:

1.Specify G68 pr G69 in a single block.

2.The program does not wait when executing G68 after the balanced cutting has started or executing
G69 after the balanced cutting has cancelled.

3.The balanced cutting function makes cutting feedrate in the two channels simultaneously execute,
which does not ensure the following synchronous. For synchronously move the two tool posts, must
simultaneously set feedrate commands, movement amount, feedrate, and feedrate override in the two
channels.

4.The two channels execute pause during the course of balanced cutting, the balanced cutting
cannot be executed when restart, but the balanced cutting wait is executed in the next block specifying
cutting move command.

5.Cancel the balanced cutting function when emergency stop, reset.
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2.45 Synchronous/Mix/Overlap Control

® Synchronous control:
Command format: G51.4P_Q_L_;
G504 Q_;
Command function: G51.4 means synchronous control relationship of controllable axis
specified by P, Q starts.
G50.4 means synchronous control relationship of controllable axis
specified by Q with the slave axis releases.
Command explanation:G51.4 and G50.4 are non-modal G command in Group 00;
P:identification number of synchronous main axis(range:0~999);
Q:identification number of slave main axis(range:0~999);
L:parking state(range:0~2);
0:do not park and the parking is released.
1:the main control axis parks and parking of the salve control axis releases.
2:the salve control axis parks and parking of the main control axis releases.

Notes: L can be omitted and it is defaulted to 0 when it is omitted.
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® Mix control:
Command format: G51.5P_Q_;
G505P_Q_;
Command function: G51.5 means mix control relationship of controllable axis specified by P, Q
starts.
G50.5 means mix control relationship of controllable axis specified by P, Q
Releases.
Command explanation: G51.5 and G50.5 are non-modal G command in Group 00;
P:identification number of mix axis 1 (range:0~999)
Q:identification number of mix axis 2(range:0~999)
® Overlap control:
Command format: G51.6 P_ Q_; overlap control starts
G50.6 Q_; overlap control releases
Command function: G51.6 means overlap control relationship of controllable axis specified by

P, Q starts.
G50.6 means synchronous control relationship of controllable axis

specified by Q with the slave axis releases.
Command explanation: G51.6 and G50.6 are non-modal G command in Group 00.
P:identification number of overlap main axis(range:0~999);
Q:identification number of overlap main axis(range:0~999).
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® Example:
Identification number of X, Z in channel 1 is separately set to 11, 12; Identification number of
X, Z in channel 2 is separately set to 21, 22.

Programs in channel 1 Programs in channel 2 Note
M100 M100 Interchannel waits

Z axis in channel 2 is synchronous with
G51.4 P12Q22 L0 that of channel 1, but does not park.
M101 M101
M102 M102

Release Z axis in channel 2 being the
G50.4 Q22 slave control’s synchronous relationship.
M103 M103

® Explanation:

1. P, Q identification number in synchronous/mix/overlap control needs to set in No.209.

2. For synchronous/mix/overlap control, controllable axis selection signal or program
commands can start/release synchronous/mix/overlap control. Namely, after controllable
axis selection signal starts synchronous/mix/overlap control, the program command can
release it; or after the program command starts synchronous/mix/overlap control, fall edge of
controllable axis selection signal can release it.

3. Add the wait M code before starting/releasing synchronous/mix/overlap to pause program
preread, which ensures data of controllable axis is normal after starting/releasing
synchronous/mix/overlap control.
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CHAPTER 3 AUTOMATIC CHAMFERING FUNCTION

3.1 Linear chamfering

Linear chamfering: insert one straight line in the linear contours, arc contours, linear contour and
arc contour. The command address of linear chamfering is L, the chamfering linear length is specified
by L and its range is 0~1000 mm. L code is ignored when the value specified by L exceeds the range.
The linear chamfering must be used in G01, G02 or GO3 command.

Linear chamfering is divided into two types which main difference is different L definition in
program. One L is a chamfering length and another is length between chamfering point and
intersection point. The two types can be selected by No.181.0. In the following explanation, | type

expresses L is the chamfering length and Il type expresses L is the length between chamfering point :
and intersection point. 3
Q
Connect path o
command format 3
type Type I Type Il 3
=
@

Linearto | Go1 X(U)_ zZW)_ L_;

linear GO1 X(U)_ Z(W)_;

GO1 X(U)_ zZ(W) L ;
G02/G03  X(U)_ Z(W)_ R ;

Linear to -
circular Or
G01 X(U)_ ZW)_ L_;
G02/G03 X(U)  ZW)_ | K

G02/G03  X(U)_ Z(W)_ R_ L_;
G02/G03  X(U)_ Z(W)_ R_;

Circular -

to circular | Or
G02/G03 X(U)_ ZMW)_ | K_ L
G02/G03 X(U)_ Z(W)_ |_ K
G02/G03 X(U)_ ZW)_ R_ L ;

Circular GOt XU 2W);

to linear Or

G02/G03 X(U)_ Z(W)_ | K_ L
GO01 X(U)  Z(W) ;
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3.2 Circular chamfering

Circular chamfering: insert one circular between linear contours, circular contours, linear contour
and circular contour, the circular and the contour line are transited by the tangent. The command of
circular chamfering is D, and radius of chamfering arc is specified by D and its range is 0~1000mm.
D is ignored when the value specified by D exceeds the range. The circular chamfering must be used
in GO1, G02 or G03.

Connect type command format path

Go1 X(U)_ ZW)_ D_;
Linear to linear GO1 X(U)_ Z(W)_: AT

G01 X(U)_ zZ(W)_ D_;

G02/G03 X(U)_ Z(W)_ R_:
Linear to circular or

GO1 X(U). ZW)_ D._:
G02/G03 X(U)_ Z(W)_ I K.
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G02/G03 X(U)_
G02/G03  X(U)_ Z(W)_ R_;

or

G02/G03 X(U)_ Z(W)_ R_ D_:

G02/G03  X(U)_ Z(W)_ |_ K
Circular to circular | or

G02/G03 X(U)_ ZW)_ | K_ D

G02/G03 X(U)_ ZW)_ |I_ K

or

G02/G03 X(U)_ Z(W)_ | K_ D_;

G02/G03  X(U)_ Z(W)_ R_;

G02/G03 X(U)_ Z(W)_ R_ D_;
G01 X(U)_ Z(W)_;
Circular to linear or
G02/G03 X(U)_ ZW)_ | K_ D
GO1 X(U)_ Z(W)_;
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3.3 Function of Directly Inputting Graphic Dimension

The function of directly inputting graphic dimension can make the user directly use the linear
angle, chamfering value in the machining drawing to program.

Command format

Command path

Command format

Command path

—
U
=
O
Q
=
Q
3
3
=
o]

G01 Q1_
GO1X2_(22)Q_ G01 X3_Z3_ Q2_
G01Q1_L_ G01Q1_D_;
G01 X3 _Z3_ Q2_ G01 X3_Z3_Q2_;
x2, 72y XL ZD z
“X(X4, 74)
(X3, 73)
G01Q1_L1_ Gcgo1tQ1_b1_ | | D2 Q2
GO1X3_Z3 Q2_L2_ GO1X3_Z3 Q2 _D2_
GO1X4_Z4 GO1 X4_Z4_ o1
X2 7D 70
> Z,
F'y
(X4, 74)
G01Q1_D1_ GolQi_L1_ | | ™ e
GO1X3_2Z3_Q2_L2_ GO1X3_Z3_Q2_D2_
GO01 X4_ 74 G01 X4_Z4 Q1

(X2, 72)
Z

1, zD

»

z

(X1, z1)

Note:Q_ is an angle between straight line and Z axis,its range:-99999999~99999999 (unit: 0.001degree),
its angle direction is shown below:

X“

X, 7

Rear tool post coordinate system

X, 7)

Front tool post coordinate system
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CHAPTER4 MACRO COMMANDS

GSK980TTi provides the macro command which is similar to the high language, and can realize
the variable assignment, and subtract operation, logic decision and conditional jump by user macro
command, contributed to compiling part program for special workpiece, reduce the fussy counting
and simplify the user program.

4.1 Macro Variables

® Presentation of macro variables
Present with “#’+ macro variables number:;

Format: # i(i=100,102,103,...... ); —

Alternatively, the variable is specified by “#’+[Expression] g

Format:# [i] (i = #100 + #102 + #103) Q

Example:#105, #109, # [#125 + #100 * #111]. §

® Variable Type 3,

The variable is divided into four types according to the variable number: t.g
Number NO. | Variable type Function
#0 Null variable | The variable is null and is not valued.

The local variable is used to store data in the macro program,

such as result. When the system is turned off, the local variable is

initialized to be null. When the macro program is called, the

argument values to the local.

#100~#199 _ The share variable has the same meaning in the different macro

#500~#999 Share variable program. When the system is turnc_ad off, the var_lable #100~#199
is initialized to be null, #500~#999 is saved and is not lost.

#1000~ System
variable

#1~#33 Local variable

System variable

® Macro variables reference
1. Macro variables can replace command values
Format: < Address > +“#i” or < Address > +“—# I”. It shows the system takes variable value
or negative value of variable value as address value.
Example: F#103...when #103=15, its function is the same that of F15;
Z-#110...when #110=250, its function is the same that of Z-250;
2. Macro variables can replace macro variables values.
Format: “#”+“9”+macro variables number
Example: if #100 = 205, #105 = 500,
The command function of X#9100 is the same as X500;
The command function of X-#9100 is the same as X-500
Null variable
1) When an undefined variable (null variable) is referred, the address is ignored.
#1=<null> #1=0
GO00 X100 Z#1 is equal to GO0 X100 | GO0 X100 Z#1 is equal to GO0 X100 Z0

55



Cr-1ExI=E GSK980TTi Turning CNC System User Manual

2). Operation
Except for using <null variable > to value, the <null variable> used to operation in other
conditions is the same as that of “0”.

#1=<null> #1=0
#2=#1 #2=#1
l(execution result) l(execution result)
#2=<null> #2=0
#2=#1*5 #2=#1+*5
l(execution result) l(execution result)
#2=0 #2=0
#2=H#1+#1 #2=H#1+#1
l(execution result) l(execution result)
— #2=0 #2=0
3 3). Condition expression
é <null>s in EQ(=) & NE(#) are different to “0”.
g #1=<null> #1=0
3 #1 EQ#0 #1 EQ #0
3 ! !
Valid Invalid
#1 NE #0 #1 NE #0
! l
Invalid Invalid
#1 GE #0 #1 GE #0
l !
Valid Invalid
#1 GT #0 #1 GT #0
l l
Invalid Invalid
Variable display
MDI [PATH1 SA@Ra Ta@aa
| OFT_-> MACRO [PUBLIC VARIABLE] 00998 _Noooo [
NO. DATA NO. DATA NO. DATA = \f!ll_
100 123 112 124
0| s | s | R
102 114 126
103 | s | Rt S
104 116 128
105 | Tz a2
106 118 130 "
187 19 131
08 | |z RE
109 | Tz | IR 3
1a 122 134 FIND(P)
111 123 135
0108 STORE VARIABLE. RESET @ WHEN POWER ON . |
PATHZ: STOP | 18:51:55 |SE.
el e e A EE
(1) In macro window, the variable being displayed to the null means it is null, i.e. it is not

defined.
(2) The share variable (#100~#199, #500~#999) values are displayed in the macro variable
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window, and is also displayed the window, the data is input directly to value the share

variable.
® System variable

(1) Interface signal: CNC only executes G and F signals. Whether there are 1/0O to correspond

to it is defined by PLC.

Variable No. Function
#1000~#1015 Correspond G54.0~G54.7, G55.0~G55.7 signal states
#1032 Correspond G54, G55 signal states
#1100~#1115 Correspond F54.0~G54.7, F55.0~F55.7 signal states
#1132 Correspond F54, F55 signal states
#1133 Correspond F56, F57, F58, F59 signal states
(2) Tool compensation system variable:
. X compensation Z compensation Tool tip .radius Imagery Y compensation
ICompensation value . value . compensation value. tool tip value .
No. Wear Geometric Wear Geometric Wear Geometric position T Wear Geometric
shape shape shape shape
1 #2001 #2701 #2101 #2801 #2201 #2901 #2301 #2401 #2451
32 #2032 | #2732 #2132 #2832 #2232 #2932 #2332 #2432 #2482
(3) Machined workpiece number:
Variable No. Function
#3901 Machined workpiece number(completion)
#3902 The Max. machining numbers
(4) System modal information variable
Va':;f:)le Function
G00, G01, G02, G03, G05, G32, G33, G34, G80,
#4001 G84, G88, G90, G92, G94, G124(G06.2), No. 1 group
G126(G06.3),G132(G32.1),G144(G07.2),G146(G07.3)
#4002 G96, G97 No. 2 group
#4005 G98, G99 No. 3 group
#4006 G20, G21 No. 6 group
#4007 G40, G41, G42 No. 7 group
#4012 G66, G67 No. 12 group
#4013 G54,G55,G56,G57,G58,G59 No. 14 group
#4016 G17,G18,G19 No. 16 group
#4109 F command
#4113 M command
#4114 Serial No.
#4115 Program No.
#4119 S command
#4120 T command
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(5) System variable of coordinate position information:

Tool ti
Variable No. Position signal | Coordinate system 0 co\gi)ueensa on Read in running
. Workpiece . . .

#5001~#5005 |End point of block , Not including Possible

coordinate system

Machi

#5021~#5025 | Current position ) achine

coordinate system , . .

Workoioce Including impossible

#5041~#5045 | Current position Orsp

coordinate system

Note:The position listed in the above table separately corresponds orderly to X, Y, Z, 4", 5" axis. For
example: #5001 meanings to be X position information, #5002 meanings to be Y position information,
#5003 meanings to be Z position information and #5004 meanings to 4" position information and #5005
meanings to 5" position information.

o (6) The system variable of MPG interruption value: Readable variable
S Variable No. Function
o #5121 The 1% axis MPG interruption value
g #5122 The 2™ axis MPG interruption value
g' #5123 The 3™ axis MPG interruption value
#5124 The 4™ axis MPG interruption value
#5125 The 5™ axis MPG interruption value

(7) Compensation values of workpiece coordinate systems

Variable No. Function

#5201~#5205 External workpiece zero offset value of 15 ~5" axis
#5221~#5225 G54 workpiece zero offset value of 15t ~5™ axis
#5241~#5245 G55 workpiece zero offset value of 15t ~5™ axis
#5261~#5265 G56 workpiece zero offset value of 15 ~5" axis
#5281~#5285 G57 workpiece zero offset value of 15! ~5™ axis
#5301~#5305 G58 workpiece zero offset value of 15! ~5™ axis
#5321~#5325 G59 workpiece zero offset value of 15! ~5™ axis

Note:Message described in the above table separately corresponds to X, Y, Z, the 4™, 5™ axis. For
example, #5201 means the offset message of X axis, #5202 means the one of Y axis, #5203 means
the one of Z axis, #5204 means the one of the 4th axis, #5205 means the one of the 5th axis.
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4.2 Macro Commands G65

421 G65 format

Command format:G65 Hm P#i

Q#j R#k;

Command specification:
m: operation or jump command, range 01~99.

#i: macro variables name for storing values.
# j: macro variables name 1 for operation, can be constant.
# k: macro variables name 2 for operation, can be constant.

Hi=#O#k

Macro command list :

Operation sign specified by Hm

Command format Functions Definitions
G65 HO1 P#i Q#j Assignment #i=#j assignvalueofjtoi
G65 HO2 P#i Q#j R#k; Decimal add operation #i=#j+#Kk
G65 HO3 P#i Q#j R#k; Decimal subtract operation #i=#j-#k
G65 HO4 P#i Q#j R#K; Decimal multiplication operation | #i=# jx#k
G65 HO5 P#i Q#j R#k; Decimal division operation #Hi=#j+#Kk
G65 H11 P#i Q# R#k; Binary addition #i=#jOR#k
G65 H12 P#i Q#j R#k; Binary multiplication(operation) #i=#jAND #k
G65 H13 P#i Q#j R#k; Binary exclusive or #i=#jXOR#k
G65 H21 P#i Q#; Decimal square root #i= \/#_]

G65 H22 P#i Q#; Decimal absolute value #i=#j|
G65 H23 P#i Q#j R#K; Decimal remainder Remainder of # i = (#j+# k)
G65 H24 P#i Q#j; Decimal into binary #i=BIN#j)
G65 H25 P#i Q#; Binary into decimal #i=DEC(#j)
G65 H26 P#i Q#i Rétk: Decim?I multiplication/division | #i=# ix# j+# k
operation

G65 H27 P#i Q#j Rik:

Compound square root

#i=#] +#kK’

G65 H31 P#i Q#j R#k; Sine #i=#jxsin(# k)
G65 H32 P#i Q#j R#k; Cosine #i=#jxcos(# k)
G65 H33 P#i Q#j R#k; Tangent #i=#jxtan(# k)

G65 H34 P#i Qfj REk:

Arc tangent

#i=ATAN# ]/ #K)

G65 H80 Pn;

Unconditional jump

Jump to block n

G65 H81 Pn Q#j Rek;

Conditional jump 1

Jump to block n if # j = # k,otherwise

the system executes in order

G65 H82 Pn Q# Rk

Conditional jump 2

Jump to block n if # j # # k, otherwise

the system executes in order

Jump to block n if # j > # Kk,
G65 H83 Pn Q# R#k; Conditional jump 3 otherwise the system executes in

order

Jump to block n if # j < # k,
G65 H84 Pn Q¢ Ritk; | Conditional jump 4 P J _

otherwise the system executes in
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Command format Functions Definitions

order

Jump to block n if # j = # k, otherwise
the system executes in order

Jump to block n if # j <# k, otherwise
the system executes in order
(500+n) alarms

G65 H85 Pn Q#j R#k; Conditional jump 5

G65 H86 Pn Q#j R#k; Conditional jump 6

G65 H99 Pn; P/S alarm

4.2.2 Program Example with Macro Command
Differences between user macro program call (G65, G66) and subprogram call (M98) are as

follows:
1. G65, G66 can specify the argument data and send them to macro program and M98 has no

such function.

T 2. G65, G66 can change the level of local variable and M98 has no such function.
é 3. G65, G66 only follows N and only P or H follows them.
Bl 4.2.2.1 One-Shot Call G65
g Command format: G65 P_ L <argument>_;
= Macro program specified by P is called, the argument (data) is sent to the user macro
@ program body.
Command explanation:
P —— called macro program number;
L — called times (it is 1 when it is omitted, it can be the repetitive times from 1 to
9999);

<Argument> ___ data sent to macro program is valued with the corresponding local

variable.

Nest call: G65 call has four-level nest.

Main program macro program (1 level) macro program (2" level) macro program (3 level) macro program (4" level)

(o) ; (@) ; 0] ; () ; O ;
G65P ; / G65 P ; / G65 P ; / G65 P ; /
...... : M99; P M99; < MO9; M99;
(0 level) (1st level) (2nd level) (3rd level (4th level)
#01 #01 #01 #01 #01
Local cee e e see oo
variable
#33 #33 #33 #33 #33

Specifying argument: the argument can be specified by two forms.
Method 1: Use the letter besides G, L, O, N, P, and each is only specified one time, and the last

which is specified many times is valid.
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Argument address and corresponding variable No. table in method 1

Address | Variable No. Address | Variable No. Address | Variable No.
A #1 I #4 T #20
B #2 J #5 U #21
C #3 K #6 \% #22
D #7 M #13 w #23
E #8 Q #17 X #24
F #9 R #18 Y #25
H #11 S #19 Z #26

Method II: Use A, B, C and i, Ji, Ki (I is 1~10), the used letter and executed times (I, J, K)
automatically decides the corresponding variable number of argument. The argument in the method

specifies A, B, C one time for each and |, J, K up to 10 times ( 10 times replacing the more).
Argument address and corresponding variable No. table in method Il

Address | Variable No. Address | Variable No. Address | Variable No. )
A #1 Ks #12 J7 #23 é
B #2 ls #13 Ky #24 3
C #3 Ja #14 lg #25 g
I #4 Ka #15 Js #26 =
J; #5 Is #16 Ks #27 @
K #6 Js #17 lg #28
I, #7 Ks #18 Jo #29
J #8 ls #19 Ko #30
Ka #9 Js #20 1o #31
B #10 Ke #21 Jro #32
Js #11 l; #22 Kro #33

Note 1: The subscripts of |, J, K are used to confirming the specified sequence of argument, and are not
written in the actual programming.
Note 2: The system can identify the variable number according to the present sequence and times of I, J, K in
the method.
Note 3: CNC internal can automatically identify the argument specifying mode | and Il. When the two modes
are specified, the later specified is valid.

Example:
G65 P9010 A1 B2 C3 114 J15 16 J7 K9 K11 K12 J30;
Calling program 09010, the argument A ec. Are passed to the local cariable at the same
time.the corresponding relationship ia as follows:
#1=1, #2=2, #3=3, #4=14, #5=15, #7=6, #8=7, #6=9, #9=11, #12=12, #11=30;
4.2.2.2 Modal Call G66
Command format: G66 P_ L <Argument>_;
Command explanation: P ___ called macro program number
L __ called times (It is 1 when it is omitted, it can be the repetitive
times from 1 to 9999)
<Argument> __ data sent to macro program is valued with the
corresponding local variable.

Nest call: G66 call has four-level nest.
Note:
1) Macro program is called firstly after G66 block is executed.
2) The macro program is called again after G00, G01, G02, G03, G0O5 are executed (after G66 is
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executed and before the modal call is cancelled).
3) Call the value which is updated from the argument to the local variable.
4) G665 call will automatically cancel G66 modal call.

4.2.2.3 Modal Call Cancel G67
Command format: G67;
Command explanation: cancel G66 modal macro program call
Application:
02005 (02005) ;
G00 X100 Z50;
G66 P0100 L2 A2 B20 C20 130 J20 K20;call PO100 two times when the system executes the
block
GO01 X80 Z50; call P0100 two times (update the local variable according to the argument) after
the system has executed the block

: G67; cancel G66 modal call
3 G01 X20 Z50; the system does not call P0100 after it executes the block
% M30;
3
g_ 4.3 Statement Macro Command
@ 4.3.1 Arithmetic & Logic Operation
Function Expression format Remark
Definition or assignment | #i = #j
addition #i=#j + #k
subtraction #i=#-#k
multiplication #i=# " #k
division #i=4#/ #k
Or # =# OR #k Logic operation is executed by
And # = # AND #K the binary system
Exclusive Or #i = #j XOR #K
Square root #i = SQRT[#)]
Absolute value #i = ABS[#j]
Rounding-off #i = ROUNDI[#]
FUP #i = FUP [#]
FIX #i = FIX [#]
Natural logarithm #i = LN[#)]
Exponential function #i = EXP[#]
Sine #i = SIN[#]]
é;csisr:e Z: ; é(S)Igl[Z?]] Angle unit is specified ] b){
. . . degree. For example: 90°30
Arc cosine #i = ACOS[#j] is expressed by 90.5°
Tangent #i = TAN[#]
Arc tangent #i = ATAN[#]/ [#i]
E%Dt;OBEgg Z: j EICI)\IE[)ng] Used for switching with PMC
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Relative explanation:
1. Angle unit
Angle units of SIN, COS, ASIN, ACOS, TAN and ATAN are degree (°). For example:
90°30'means to be 90.5° (degree).
2. Arc sine # i=ASIN[#j]
i. result output range:
No.180#7 NAT is set to 1: 90°~ 270°;
No.180#7 NAT is set to 0: -90°~ 90°;
ii. when #j exceeds the range from -1 to 1, the system alarms P/S.
iii. the constant replaces the variables #;.
3. Arccosine # i =ACOS[#]
i. Result output range 180°~ 0°.
ii. When #j exceeds the range from -1 to 1, the system alarms P/S.
iii. The constant replaces the variables #j.
4. Arc tangent #i=ATANI[#]/[#k]
Specify the lengths of two sides and separate them with a slash “/”.
i. Result output range:
When No.180#7 NAT is set to 1: 90°~ 270°;
[For example] #1=ATAN[-1)/[-1]: #1=225°;
When No.180#7 NAT is set to 0 -90°~ 90°;
[For example]J#1=ATAN[-1]/[-1]: #1=45.0°;
ii. The constant replaces the variables #;.
5. Natural logarithm  #i=LN[#]]
The constant replaces the variables #j
6. Exponential function #i=EXP[#j]
The constant replaces the variables #;

7. ROUND function
When arithmetical operation or logic operation IF or WHILE includes ROUND, ROUND rounds in

[e—
U
=
O

«Q
=
Q
3
3
=

«Q

the first decimal place.
For example: #1=ROUNDI[#2]: #2=1.2345, the variables 1 is 1.0.

8. FUP FIX
After CNC executes the operation, the result integer absolute value is bigger the previous
absolute value, which is called FUP; the result integer absolute value is less than the one, which is
call FIX. Pay more attention to the negative execution.
Example:
Hypothetically, #1=1.2, #2=-1.2
When #3=FUP[#1] is executed, 2.0 is assigned to #3.
When #3=FIX[#1] is executed, 1.0 is assigned to #3.
When #3=FUP[#2] is executed, -2.0 is assigned to #3.
When #3=FIX[#2] is executed, -1.0 is assigned to #3.
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4.3.2 Transfer & Cycle
In the program, the system uses GOTO and IF statement to change the control flow. There are
three types of transfer and cycle operation.
1) Unconditional transfer (GOTO statement )
Transfer to the block which serial number is n. The system alarms when others exceeds the
range from 1 to 99999, and it specifies the serial number with the statement.
Format:GOTO n; n: serial number(1~99999)
Example:GOTO 1;
GOTO #101;
2) Conditional control (IF statement)
GOTO format: IF[ conditional statement]GOTO n;
When the specified conditional statement is valid, the system transfers to the block
which serial number is n; When the specified conditional statement is valid, the system

(]
3 executes the next block.
o
Q Example:
% When the variable #1 is more than 10, the system transfers to the block which serial
3 number is N2.
g.
— | IF[#1GT10] GOTOZ2; —
If the condition 5| Program If the condition
is not met. is met.
N2 GO0 X10.0; ' ’

3) Conditional expression:
the conditional expression must include the conditional operator, two sides of conditional

operator can be variable, constant or expression, and it must be closed with the brackets T 7.
the system uses the conditional operators listed in the following table.

Conditional operator Meaning
EQor== Equal to (=)

NE or <> Not equal to (#)

GTor> More than (>)

GE or >= More than or equal to (2)
LT or < Less than (<)

LE or <= Less than or equal to (<)

Example: IF[3<>2]GOTO 2; its meaning: when 3 is not equal 2, the system skips to N2 block;
IF[#101>=7.22]THEN #101=SIN30; its meaning: when #101 is more than or equal to
7.22, the system executes the assignment after THEN. i.e. the sine value of 30 degree
is assigned to the variable #101.
4) THEN format:
IF[conditional expression] THEN<macro program statement >;
When the condition expression is valid, the system executes only one statement following
THEN.

Example: IF[#1 EQ #2] THEN #3=0;
When #1 value is equal to the #2, 0 is assigned to the variable #3; when they are
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not
equal, the system orderly executes the followings instead of the assignment statement after
THEN.
5) Typical program:
the following program counts the sum of the integer 1~10.

09500

#1=0;... ... the sum is initialized to be 0

#2=1;... ... the summand number is initialized to be 1

N1 IF[#2 GT 10]GOTO2;... ... the system skips to N2 when the summand is more than 10
#1=#1+#2; ... ... count the sum of two numbers

#2=#2+1; ... .. the summand adds 1

GOTO1; ...... unconditionally skip to the block N1

N2 M30; ... ... end of program

6) Cycle (WHILE statement)
Specify one conditional expression after WHILE. When the specified conditional is valid,
the system executes the blocks between DO and END; otherwise, the system skips to the
block after END.
Example:
When the variable #1 is more than 10, the system transfers to the block which serial
number is N2.

—| IF #1GT10] GOTO2; —

If the condition | Program If the condition
is not met. is met.

N2 GO0 X10.0; —
Explanation: when the specified condition is valid, the system executes the block between DO
and END; otherwise, executes the block after END. The two tabs after DO and END are consistent,
and the tab value can be 1, 2 or 3, otherwise, the system alarms.
Nest: the tab (1~3) in DO, END can be used many times. But the system alarms when there is
the intercross repetitive cycle in the program.

4.3.3 G Code Macro Program Call
Command format:Goooo L_ < Agrument >_
Code value (0~9999)

Command specification: Code value: It is set by data parameter Ne.86~Ne.95;
L: The called times (It defaults to 1 if it omits, which can be specified the repeated times
from 1 to 9999);
<Argument>: The data converted to the macro program, its value is assigned to the
corresponding local variable, it is same that the G65 calls macro program.
Data parameter No.86~No0.95 set the used G code in the macro command call, use the set G
code, that is, the macro program call using G code can be defined. If the data parameters
No.86~No0.95 are set to 0, this function will be then disabled. The callable macro programs are
09010~09019, the corresponding relationships between parameter number and program number
are as follows:
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Para. No. Program No. | Para. No. | Program No.
86 09010 91 09015
87 09011 92 09016
88 09012 93 09017
89 09013 94 09018
90 09014 95 09019
For example:N2.86 = 100. Ne.87 = 103 then:
GO00 X0 z0;

G100; // Call the No. 09010 macro program
G103; // Call the No. 09011 macro program

M30;
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Chapter 1 Operation Mode And Display Interface

CHAPTER 1 OPERATION MODE AND DISPLAY INTERFACE

1.1 Panel Division
GSK980TTi, GSK980TTi-V CNC system uses an integrated panel, which is divided as follows:

AL i B2 Bl State indicator
= bl O | N ST =]
[L T3] T A) [ (]
n L L1 L w L] =z .00 x/ u W a4 5
LCD l.l LR n ..u. o LR ] e L] % FE Hv LD 1 E 3 Edit ke board
3 (con con xi0e. 12
| i i s [T 4] =]l =
FARE- 5 FREOE wasein FARE- 17 PR BRER iain ——=
e e SEEEAE
Ll LR (B (u2 _| i T8 AT _
T 72 °l2l=la Display menu
Soft function key e e
Dlelmisiel=losli T QA3 EN= .
Y Y Y i) e ETREN e ) 278 ol " Machine
@0 = 20 | nuooofl 2d S B ) fis =1} D panel

GSK980TTi panel division

1.2 Summary of Operation Mode
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There are 8 modes in GSK980TTi, which are Edit, Auto, MDI, Machine zero, Step/MPG, Manual,
Program Zero, and MPG trial-cut modes.

® Edit mode
In this mode, the operation of part program setup, deletion and alteration can be performed.

® Auto mode
In this mode, the program is executed automatically.

® MDI mode
In this mode, the operation of parameter input, command blocks input and execution can be
performed.

® Machine zero mode
In this mode, the operation of X, Z machine zero return can be performed separately.

® MPG / Step mode
In the Step/MPG feed mode, the moving is performed by an increment selected by CNC
system.

® Manual mode
In this mode, the operation of Manual feed, Manual Rapid, feedrate override adjustment, Rapid
override adjustment and spindle ON/OFF, cooling ON/OFF, Lubricating ON/OFF, spindle jog,
manual tool change can be performed.

® Program zero return mode
In this mode, the operation of X, Z program zero return can be performed separately.
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® MDP trail-cut mode
In this mode, rotating the MPG can control program’s execution speed, which can check

whether the machining program is correct.
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CHAPTER 2 DISPLAY INTERFACE

GSK980TTi has 9 function keys including POS, PRG, SET, etc. on its edit keyboard. Each
function key corresponds to one interface which has many pages and operation soft keys.

2.1 POS interface

i e [PATHI 52080 Ta0aD = -
T N [T o)
gl CLR-|Clear out machining count.
- 00000 NOPOQ oo i
; 4 =2H
[;a8s I
- FOEE wiin |
0 el fRIClear out machining time.
Xi 0.0000 - o
G o |
FED vl ™
MACH
[T .
’ T e SETTING .
Z 0. 0000 R Set the Max. workpiece number, current

CUT TIWE | 00:00:80

s | Lmedlom [leps | mpuve] number.
Al JoRTH 50088 TORA8
[RELATIVE] [ABEELUTE ] (LTS ] ::::: — DISplayed U'], W’] COOrdinates are the current
GB4 G18 616 B13.0
T I T T T T o position relative to the reference point, and they

om0 2 0008 G 0.0000  F | BERE wefein |

o ™=+ —»lgre held on when power on. They can be
T_%.PUS&PRG (T — "ThAIN I GRuAT I8
1 [O0000{0_001 MDA/ DABEL T E | o (k] H i
— RO s | e cleared at any time. When No.005 Bit1=1, and
S [im ia. oa: w2 s voea peoar —imsisi
§ o e — the absolute coordinates are set by G50, the
L] tf: xa: 10, FI00D (600 1.5 FI00. S EUT TIME | 00:00:90

AT STOP | 16058

S relative coordinates are set simultaneously.

AUTO [PATH 58830 TEBAD
00 CO7 GO8 GEO
21 GAn BT Gh4

woan
0 m N m (=TT B TR B — 0@

W) 5006 L0

F OO e ——| Clear the relative coordinates of axis X1
Pyree | — U 0.0000 - e

mow | |MCOR. . , .
W, ?.0000 - Do — | B Clear the relative coordinates of axis Z/1

w1 vl L3
AT ENE [}
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O
O
o
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Q
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e |Lroumom | G | m el

MDI [PATHI 58080 TRIGK
KEIETIT L ﬂ The used encoder type of each axis is absolute
00 07 Go8 GRE b il
n
e UOTEL | O e e s | lencoder when NO.189 Bit5 is set to 1
%’ALL w 0.0033 x 0.0033 W 5008 L
" 0.0u87 o .y F RLOOBR werein | X1 AXL
- 0 miain | REF . ) .
e (SETTINGS et the current coordinates of axis X as
[WACHINE ] [0S 10 50) L lma |
FiD vl I . .
S b Ut e | the machine reference point
I 7000060 no o :';I“:: "':
e | o | Z1 AXI
REF. X i
Low [Looselom  [fpi ) morne| | SEITINGSet the current coordinates of axis Z as|
[PATHI AUTG,, PATHZ. MUT ey ) .
the machine reference p0|nt
[FELATIVE) [ARSELUTE ] [RELATIVE) [ABSTLUTE] ||
n 0. o0 n LR ] 0.0 n 00—
" (X n 0_00s L} 08000 n neon |
L THO PATHS | r s s (The dual-channel position & the program
—_— 2 k0 oo, 2 lon ch X0, FasD, i . . .
R sou i 2w ‘ - TS — —*|display page can be displayed the position and
5 o0 u-10. 1180, B-2.5 F30, & lcoo u-1e. B-50. m-1.% Tsee, s |
s, mAmm .., 0 e ese | the program of the dual-channel meanwhile.

AP VR 1008 591 DVRI 1Y AP OVRI 108K 51 OVR I L)
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2.2 TOOL OFFSET Interface

e _ i e T
u | O neoos 000 0.ome [RELATIVE] ﬁ
g
OFFSET " :'E o %J See Chapter 10 for related operations: TOOL|
SWEAR nown  0.0w0 000 -
e moomoaacd | |OFFSETAND SETTING
MW oo oowo  ooom _I
w01 vwes om0 oow A ||
e
o 00008 0,000 00000 o |
FI
W | S | 7 [N
[PATHL
—— TODL SHAPE|—— ° !t sten oom ome oo [—_

‘.The share macro variable rang for each

channel is #100~#199 and #500~#799. The)
macro variables of #100~#129 and #500~

—— MACRO VAR. »#599 are common to both channels.
— (s LUCAL| SYS
m | i VAR VAR e
o f e and ,can only be specified by macro
'8 code, can not be set directly on this page vig|
§ [W the keyboard
6. i f 1 E
: EXT OFFEET G4 COe 5 Cook . ABLLINTE ST
o WM ki ogow | 1 00008 T g
[l OFFSET noeww o oewe |2 swe [ 2 cem “i;f_’See Chapter 11 for related operations :
@ e o o b oo | lcOORDINATE sYSTEM
P ] [ ]
T 59000 10000
ot
USER-DFLT —  [See Chapter 12.5 for related operations: Macro
T MACRO VAR 1 g
—_—— variable note
[PATHI 58090 THQGR
i
R e ] When bit0 of state parameter NO.0002 is set to
) J::% “1”, The tool life page is displayed in the offset
—— TOOL-LIFE |—— L.—Pages.
i See Chapter 13 for related operations: TOOL
v |LIFE
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2.3 ALARM interface

MDD b\t 0l A8 s PATHL 50820 TERER
ONC ALN: ND.  ONC BARNCND.  PLC MN: 1. PLC WARN:ND.  SERVD ALAFND.
AL IYFE AL WO NlE

OREMN IO ot hn i st

— [Note: Alarm clearing: It can clear alarms by

=) —
T ' INFOR. ]

| loressing L

Wi Taal chanse wnl iniched alarn
PLE INFORATION ADEFESS: 08097

PATIE: ST0P | 10:10:58

el ]

MO ssib(111):est e st st alocs . PATHI 58000 TORGR
4

PATH AW TYPE  ALW WO i AW TINE [
(O MEMN M2 ool change unf inished 20178522, 19:10:45

- | \When the operation level is above or equal to|

seitch has  FOIT-06-22,00:03:00 I

A = f'ﬁg' — ' sfthe 2™ grade, can clear the history of all
AT .

— | [alarms and prompts, after clearing the page is

PATE: S0P | 10:01:04

OPRATE LG [

U PR SR R R B A Rl L
00 k1)

P oz

(] (1] NN
[ o 1108000
(e (0] L]

OPRATE —— |Can view the parameters and tool offset to
— e [ —

modify the record.

it | 02

]
—
o

T
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-
Q
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o
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2.4 GRAPH Interface

e Start the drawing;

eClear the current graphic path

ePress ZOOM+ each time, the graphic path is
scaled up \/E fold

ePress ZOOM- each time, the graphic path is|
scaled down \/E fold

eDo regulate the graphic center on when the

iE

path exceeds the display area.

eSwitch X, Z axis

eAdjust mobile intervals

eDisplay the graphic attribution window,
including the current coordinate system,
translation position, scaling and mobile interval.
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2.5 SETTING interface

MDI |PATHI 58008 TRRGR
TR L CORRENT LEVEL 1 DEGRADE ﬂ
@CNC e ::: See Chapter 121 and 12.2 for related
CTSETTING s a1 10 0 | loperations: DATA SETTING
PRESS REY [L] TO 'Iw;h. PRESE KEY [W] TO TUSmOFF. u;;
|
g
%‘j ePress [SET TIME] soft key to enter the
e e -~ i alteration mode.
R E SR <" leMove the cursor to the required modification
w[mln o onomow | L/ =S (Year/Month/Date/Minute/Second).
- @clock | — e o >
 —— - | eInput directly numbers, and press[DATA INPUT]
L | key, then [SET TIME] soft key to escape from
- — the alteration mode.
ﬂ%., .‘______,"3'—'% I*&Jiﬂﬁh‘m"i |
i ——r | [ePress the soft key [SWITCH] (o CHANGE] key)
.“!‘.‘:fm.. :_'—f:xx::-::::: il to select the CNC catalog or the U disk catalog,
?;'_g::f,;; f-ﬁ:::;‘;_;f& b move the cursor to the required option.
oo oo 2|  |Move the cursor to the target file (system
——15) E(IlgT — :ﬁci \ﬁ;E »parameters,tool compensation,pitch
- :E";,;[E ,EﬁEE | |compensation),PLC programs, part program or
S Fomi o | [filelist, Press [SELECT] soft key (or [DATA

INPUT] key)to select.
ePress [COPY TO CNC](or [COPY TO U-DIST])

]
[—
@)

T
o
-
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TR 11 e ':' soft key to copy file to target directory.
1::7:-;::5;;::::5: ) E:h:h{»-:"?vﬁ 1 eAccording to function classification,debugging
A lostromle i oLl a1 (directly face the function options,by selecting the)
FUNC. v it s | automatic completion of parameter settings.
DEBUG | Y . |=e TleAfter entering the debug option,modify the
jme=e | [options.
gty — |eIn the debugging page,can be signal diagnosis.
%] D [ 25 [ § o e | 7 [DIF |
MO [PATH 58838 THRGR e\When the connection sequence of the servo
f?ﬂ drive is: X axis, Z axis, Y axis, the 4™ axis, the 5"
2 o NenmL) et | 11 ST axis, spindle 1, spindle 2 or spindle 3 (regardless|

L of the unavailable axis), the overall servo drives|
L can be set by [GHOST SETTING] soft key.
_tj S __""lelf the connection sequence of the servo axis

— does not correct, The corresponding setting
T S S s ot wi st —  [narameter of the servo is PA156:

T Koaxist Z axis2 Y axis:3 4" axis:4 5"

33%.;43“* ]—'m I*%;J ﬂu”"i

MOl AT 9830 THRGR axis:5 Spindle 1:11 Spindle 2:12 Spindle 3:13

L BT

S e —  Move the cursor in the address bar to
@SET P BT GAERAT | 162 o] 1oa o 11 o o | . .
i aoowess cannsramnn lswitch,directly enter the value you want to

| change.

agul{‘-am ]‘{‘Fm I*& J‘iﬂ
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2.6 PARAMETER Interfaces

See Chapter 12.3 for related operations.

See Chapter 12.3 for related operations.

See Chapter 12.3 for related operations.

eCan be the pitch compensation to the text file
format to export to the U disk,easy to edit,view.
eCan be imported from the U disk pith
compensation to the system,easy to debug.

o
W UATA . BaTh [ DaTA | RTIN
w01 #1 DNROTERIEN oote 1| ooeriin  [WNE PRI cesoown ETi
—— P mooe PR ool P2 D00 e
ez C [T T N
3P 000 DOIZ [T ] 11100000
e P2 WOl000 0013 [T [
B4 Pl elooee00  BOIA | annInnD REA 00| _]
—— @ woaw0d TP oeiee | BIRG | DEe00
— P WOl P2 owiow | Bl [ o |y
BIT PARM 006 T oo O1T K1 omonen il SOU
_ [ 1000M00  DOR W00 | 71 owoowo il 5
L W 000 e XP L Dien M
L) amoon M 00RO [ —— 22|  0M00N0 |3
[ 1TA 8 [ (18 [
oait xR oo v L e e o=
=7} Sl —n L] e
| DATA PARM 1
M
| ooseoial ]
o0 ooow00 | ——Xr| osotel | [ %
L] WonN0) | —— 12| oooie) | 12 [} |—
WP €1 onel |t 1 o S 1
e BT SOOI G neoel | g ]
BIB X1 Goooeson OIS X1 |omerx ne %Ig
: CLASS — I | opmos  —-71 | 1 E=—h B
PR 2 o o2 ] [
= = '
baiiial] —_— “E1 | eowin |l 1 — BTy |
== eowin e 1i— 1:0000 i G
WIED X e00AID]  ROIE X (LR 100 3 pioe
#0018 sxx DIRE DORS IR OREY OIRZ DIRX o
[ —— —
¥
e
ey
(L3
s 151 = 2
W (£ W=
L] " ned o600 [
ofl o1 0 ol el o —
ol [ ol e [
ou ol oo 0 ol eeaa [ e
L ol o4 | o mn ol e [
o ol ons ol s ol oeas o
PITCH oes | off s ofl sue ufl oees of T
COMP | ooei ofl z7 off a0z of oea? o)
oo ol o ol wes [ B ol =
off wom | o ofl e off =
ofl ozie o [ o
ol W | o [ o
ol oz L [ C
L o o
SR PARN (00 MO | SERVD S1ATUS .
X0 AXIS A s “l-ll]
W), PARM WAL 1 e ve NAE, [
- o0 oo
ol [t bl v
ez u | o]
S . s 0. 10cpn  PlEM
SERY0 w0t 7 SRE &84 ows
L | PARM — o P Il IS At
o F ENABL 1N NAILE
ot E o ® ey
L [0 M LT
L] o L 0.00rpe WG
w0 [ 0/ CSSENT 0.0
8008 Parametor pamsmard nodificat dond35:umnr parameter 345:debun the sotes s
delault paramter)
PATIG: 510 [12:10:40

eCall up the servo parameters of the axis|
where selected by the cursor.

eSave the servo parameters of the selected
axis of the cursor to the servo.

eBackup the servo parameters of the selected
axis of the cursor.

eResume the backup parameters of the axis|
selected for the cursor.

eSelect the motor model of the axis where the]
cursor is located and bring up the servo

defaults.
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2.7 DIAGNOSIS Interface

MOl [PATHL Tame
(AGHIEIS -3 OMC OATA STATE [ 8
liml [ :I.; TR - .:;‘ [T
o mooson o3 o o omooen E el ock the current page for keyboard keypad
L L L2} LR L A_J
Lok R L] LR 24 L .
RO e S St i troubleshooting.
@QDGN — : 00000 :n R0 x ] J_’ . . .
RN DO b0 AID  DbOMO 063 Deeooen _J eSpindle encoder line test,easy to machine
s AN L N L4 Ll
LU ] 0081091 i o . .
wuie o o | oowows e owwon [ debugging and maintenance.
o L L e DN [LEY IR _J
I e e o —
@%gama@w% [EENERY
MOl |PATHI 58000 TRROR
PO GO LADDER FILE STOPLE.LD2 —_—
wovR. ¥h. 16 LADER (EFIGH  CWRDE SR
LN TR T T T LADGER VER. ¢ WITNZOSDE —
B0V VER.:  VAZe VERIFY CODE = | DIER b
SVSTEN [D: | 00O CREATED DATE :  2017-03-28.02:57.47 i 1
WEEES[ON o - emase — Search the product information, ladder
w L A .
=) e | o information and ladder state.
ot CYeL s n i
WiN.CYELL - n
MLCTCLE: 24 ol
PATHZ:STOP | 1221417 S

Machine diagnosis can be directly inspected
a— @ - ‘Sgﬁ””‘E the working state of machine tool's each
— e |
component
-8 Boon Bonip
1) LN
= MOl [PATH 58020 TRBAD
g ST ERRETRECSECTRECT
ENARL MG EMABLE ] [ [}
COMMECTION CONMECT 1N e i EREF HIL
L LS 1IN N ] n (] 0 —
x : Siew .|
EPD 1
5| SERVO L AL TR T Servo diagnosis can be viewed servo
ABS 1 7eai e | 1 | & | oy —]
oen B e e operation state of each axis.
o e '
GSKLINK diagnosis page allows you to view|
41 GSKLINK . .
TN __|—*the connection status of the bus and view the|
o < | device that generated the ring break.
¥

anis X1 axis 21
Tha communical ion sedule normally secks and i conemcted with 7 slave
wachinay
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2.8 LADDER Interface

@ 1/0
i STATE

TG

el PLC state page can search states of X, Y, F,

G R ACT

“51PLE PLC data page can search/set K, D, DT, DC
I ==IpATA
= 0 c | value.
e |
LASDER <> WOMLICR (WM - Lewai?)
e Search parameters, commands and network
e Select subroutine.
—— B3 woNTTOR
o elocate the cursor to the home or end of the] —
current block. (o)
©
(1]
=
Y
| 3 FILE LIST Hlmnm. mm 6-
G A HEARRE (AEW) Press [CNC DIR.](or [USB DIR.]) softe key to =]
consanili RMERRNE Ew) | .
SIDPLE EN. a2 ¥iramse g::::: :::: ﬁl‘::::‘-: ::K::: enter dlreCtory page ’ Press the Cursor to
qPLC | [select the ile to be copied, In the U-dis
& __’ItthPLCfItb d, Inthe U-disk
LIST | |directory,Press [SELECT PATH] soft key to
= select the directory where the PLC file is
VERIFY W-_ Fats FILE S Haak M Iocated

PATHE: S10F | 10:78 2%

Sl | [
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2.9 PRG interface

EDIT

PHOGHAM -3 LOCAL PROGEAN (00001 INSENT

A

" 5. .ut.s w0, Fr08
15 XM, W-30, Fhl
B8N0 (20, 2130, FI60.
G P 0
TaE
(PATHI 58020 TREAR
PRGHAN -3 WD PROGHAN O WA | MELAL 1N CRMAT |
[ABSLUIE] [RELATIVE] 80 CA7 G5 OB =
[ R T
Xl noooe Wi BOMO | copy.  gope | OB GIE EIG G100 _LAEL
o 008 L0 {3
X 0909
7 voeos W om0 cow: poos P BB wmsnin
28 wafuin
%‘ HDI M i [ o | Likin i ok icn [
PROG Lt o ¢ 170 _ 96
FED OV toex | 9
vl 1t
1l toy | 4
PART CNT L]
CUT TIME | 00:00:00 | iy
[
EDOIT (PATHI 58020 TRRAR
PRGHAN -5 LOCAL DIRECT Y Lo woo (5
ToTAL: 21 SACE: B0 W EED 4B W INE: S04 0 Lill
I uTE PROGIAN PREYIEW 0060 3
d.lﬂﬂ L TS
LI K -2 2
W la ﬂ“ .’?ﬂ LIt}
mz o5 ik | B . _uny
pa . mIIID Ziow. n?ﬁfﬂ
0004 130 B 70178328
WOr 45 0 7918378 ,;“ “ W
} = CHC o005 &3 E 7917037 | G4 X, W-N0. P300S (5000 RIS F30. 3
L!D]R w07 R 7-es- | GO 20, IR0
PROGRAM - mos: 8% 8 meii-ea-ra | GHURE R e
—_— _— o 57 & 7ei7-ga-7a | GI1 P18 0S8 UL, W, P20,
wo1e 128 8 2017-00-2a [ M8 GO LSS, ]
@01 011§ oo1t-ans [ N9 63 ABO. 718D, 1. K-18. Fi50. —
g N3 G2 US. 7155, RI00. FeD. 1%}
moiz 6z 8 o 7-03-78 0 S Gh) ¥Te. 9-2n. FEA. v
mo1s 246 6 2017037 [ e e, 2130, F158, e
oyl 67 B Pl i-ea-7d [ G P18 54 ¥
B
Xt
EDOIT (PATHI 58020 TRRAR
PRGHAN -3 USH (HIRECTORY(e) Lo hoo (5
TOTML: 21 L)
MAME 517 DATE PROGIAN PREYIEW D06 3
| 0w B SeeTd | oesn
o001 1.0 K 2817-e6-72 | G54 k3N, z
[T T g ﬁ.“' i
0N 4D B 0178572 2 Lot
Me04 13 0 178612 gu‘ et ””” =
=1 USB [ RS |
EF @005 63§ 770577 | G74 XD, W-10. PI0ON (S000 RIS FNO. oo
DIR W07 3R 27572 | G0N 7189, Bkt
| mons 80 mir-es-r | G UG LG ]
W 578 TNI-e-T7 ::’: m n“' . S0, ]
oy e e o . 1, o k1o, Fiso. —
g = N3 G2 U5, 7155, 1%}
moiz ez 8 sr-es-a2 W el v, |-n. rm. v
mo1s 246 6 20170522 [ e e, 2130, F158, e
71 673 B P8l i-86-72 [ G P18 54 ¥
B
B N A T N I =T
EDOIT (PATHI 58000 TREAR
PROGHAN > LICAL FROGEAN [0000] INSERI (000 Koo q
T 1A

- CHECK
®rRack [——
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See Chapter 9 for related operations : EDIT]

OPERATION

See Chapter 7 for related operations : MDI
~|OPERATION

See Chapter 9 for related operations : EDIT]
~|OPERATION

In the U-disk directory page or local directoryi
page,you can copy the machining program to the
local directory or U-disk directory.

eDisplay the programming path.

e\When the path exceeds its range, the diagram
can be automatically displayed at the middle of the|
screen.
eThe diagram path can be zoomed in x/E times
by the ZOOM+.

eThe diagram path can be zoomed out 1/\/5
times by ZOOM-.

eThe programming path and symmetric line of the|
programming path (cutting command) will displayj
by MIRROR TACK.

eThe programming path and
compensation C path will display.

the cutter

eClear the current graphic path.




Chapter 3 Power ON/OFF And Protecion

CHAPTER 3 POWER ON/OFF AND PROTECTION

3.1 System Power-on

Before GSK980TTi power on, the following items should be confirmed:
1. The machine is in a normal state.
2. The power voltage conforms to the requirement of the machine.
3. The connection is correct and secure.

3.2 System Power-off

Before power is off, ensure that:
1. The feed axes of the CNC is at stop;
2. Miscellaneous functions (spindle, cooling etc.) are OFF;
3. Cut off CNC power prior to machine power cutting off.
Note:Please refer to the machine manufacturer’s manual about turn-off the machine’s power supply.

3.3 Emergency Operation

This section mainly describes the resolutions that the system is capable of under the
emergency situation. Please see the relative explanation on these resolutions under the emergency
by machine manufacturer.

3.3.1 Reset
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Press ﬁ, key to reset GSK980TTi system when there are abnormal output and axis

operations:
1 All axes motion stops;
2 M, S function output is inactive (the parameter sets whether the system automatically cuts off

signals of spindle rotation, lubricating, cooling by pressing / key, defined by PLC ladder);

3 Automatic run ends, modal function and state remain.

3.3.2 Emergency stop

During machine running, if the emergency button is pressed under the dangerous or emergent
situation (external SP signal active), the CNC system enters into emergency status and the machine
movement is stopped immediately. All the outputs such as the spindle running, cooling are cut off. If
the emergency button is released, the emergency alarm is cancelled and the CNC resets.

Note 1:The ESP alarm generates during the operation of the machine tool, Re-perform the machine zero
return to get the correct position coordinate after the emergency alarm is cancelled (machine zero
return is forbidden if there is no machine zero on the machine.).

Note 2:Only Bit3 of the bit parameter No.172 is set to 0, is the external emergency stop active.

Note 3:Press the emergency stop button before powering on and off to reduce the electrical shock of the

devce.
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3.3.3 Feed hold

»
Press ley during the machine running to make the running pause. However, in threading
cutting, tapping cycle state, the function cannot stop the running immediately.

3.3.4 Power-off

Under the dangerous or emergency situations during the machine running, the machine power
should be cut off immediately to avoid the accidents. But it should be noted that there may be a large
error between the CNC coordinates displayed and the actual position. So the tool-setting operation

should be performed again.
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Chapter 4 Manual Operation

CHAPTER 4 MANUAL OPERATION

=
Press &, key, it enters Manual mode. In the mode, the system can perform the manual feed,
spindle control, override adjustment, tool change etc.

4.1 Coordinate Axis Move

In Manual mode, 2 coordinate axes can perform manual feeding and rapid traverse.

4.1.1 Manual feed

Press -ﬁex\ -@ ‘ -<Z¢!z

or -E>‘

and X or Z feeds negatively or positively, and its feeding

W
stops if the key is released; In Manual mode, press Q key to make the indicator enter the manual
rapid traverse mode.

4.1.2 Manual rapid traverse

Press Q the key indicator is ON, press ﬁex\ @ N <Ze!z

or positively, and its feeding stops if the key is released;. The rapid override time-tuning is enabled.

or E>‘ and X feeds negatively

-fmu|
In Manual mode, press _mm | key to make the indicator OFF, and the rapid traverse is disabled

and manual feed is executed.

Note 1:If no reference point return is performed after power on, as the rapid traverse switch is turned on
(rapid indicator ON), the manual feedrate or rapid rate for the traverse is defined by the Bit0 of the
bit parameter No.012 of this GSK980TTi system.

B
Note 2: In Edit/MPG mode, _#%_lkey is inactive.

4.1.3 Speed tune

W] ] o] I
In Manual mode, press smsme|, cosmce|, omme| to alter the manual feed override which is divided

into 16 steps. The relation of the override and the feedrate is as follows table when data parameter
No0.031 is set to 1260:

Feedrate override(%) | Feedrate(mm/min) |Feedrate override(%)| Feedrate(mm/min)
0 0 80 1008
10 126 90 1134
20 252 100 1260
30 378 110 1386
40 504 120 1512
50 630 130 1638
60 756 140 1764
70 882 150 1890
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X nx1n| nxmu‘nmﬁ
In the manual rapid traverse, it can press _YuF0 | Vv 25%] W 50%| WW00%k ey to alter the rapid override,

and there are 4 steps of F0, 25%, 50%,100% for the override.(FO is set by data parameter No0.032)
The rapid override is active under the following conditions:
(1) GOO rapid traverse (2) Rapid traverse in canned cycle
(3) Rapid traverse in G28 (4) Manual rapid traverse

4.2 Spindle jog

E: At the moment, the spindle is in JOG state.
Functional description:

Press E to enter JOG mode, and the spindle JOG function ON/OFF is executed only when
the spindle is in the state of stop.

Ba])
In spindle JOG mode, by pressing E key, the spindle rotates counterclockwise for jogging;

)
by pressing E key, the spindle rotates clockwise for jogging. The jog time and speed are set by
data parameter No.108 and No.109 respectively.

When the spindle JOG rotates, % is pressed to stop the spindle JOG rotation, the spindle
brake signal is not output when the JOG rotation stops.

K10.4 is set to 1, the spindle JOG is valid in any mode. In Auto or MDI mode, the spindle is in the
JOG rotation state, the program closes the spindle JOG rotation and the JOG function.

Parameter setting:

PLC parameter K104 1/0: the spindle JOG is valid in any mode/Manual, MPG, Zero return mode.

Data parameter No.108: spindle JOG time.

Data parameter No.109: rotary speed in spindle JOG.

Note:In MPG/ Zero return mode can execute spindle jog operation.
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4.3 Cooling control

E: In Any mode, press this key, the cooling is switched on/off.
Parameter setting:PLC parameter K10.1 1/0: the spindle lubricating and cooling output
remains/closes in reset.

Note:In Any mode can execute cooling control.

4.4 Lubricating control
Function description:

1. Non-automatic lubricating (DT017 =0)

When PLC DT013=0, it is the lubricating turn output. Pressing the ﬁ can execute the
output. And the lubricating is cancelled by pressing it again. M32 is to execute lubricating output,
and M33 is to cancel lubricating output.
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When PLC DT013 >1, it is timing lubricating output. Pressing the ﬁ can execute the
output. And it is cancelled after a setting time by data parameter DT013; M32 is to execute
lubricating output and the output is cancelled after a time set by DT013. If the setting time is not yet
up, M33 is executed to cancel the lubricating output.

2. Automatic lubricating (DT017>0)
For automatic lubricating, the system executes the lubricating in the time set by DT017 and the
stops the output. After lubricating interval time set by DT016, the output is done again, it does

repetitively like this. During the automatic lubricating, M32, M33 codes as well as the ﬁ key are

all active.
Parameter setting:
PLC parameter: K10.1 1/0: the spindle lubricating/cooling output remains/closes in reset;
PLC parameter:K16.2 1/0: whether the lubricating outputs in power-on when the automatic
lubricating is valid;
PLC data DT005: M execution duration(ms);
PLC data DT013: lubricating start time (0-60000ms)(O:lubricating time is not limited);
PLC data: DT016 automatic lubricating interval time (ms);
PLC data: DT017: automatic lubricating output time (ms).

Note:In Any mode can execute lubricating control.

4.4 Chuck control
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E: press it to switch the chuck releasing/clamping in any mode.

Function description:

When the chuck control is invalid, the system alarms in executing the chuck control M
command,;

When the system checks the chuck clamping (K12.1=1), the spindle cannot be started when the
chuck is not clamped, and the chuck cannot be released after the spindle is started;

When using the input signal controls the chuck operation, the spindle should stop and delay the
time set by DT21, the control is valid.

Parameter setting:

PLC parameter: K12.0 1/0: chuck control valid/invalid;

PLC parameter: K12.1 1/0: do not check/check the chuck clamping before the spindle start;

PLC parameter: K12.2 1/0: chuck outer/inner control mode;

PLC parameter: K12.3 1/0: check/not chuck in-position signal;

PLC data: DT018: chuck pulse output width(ms);

PLC data: DT021: spindle stops, chuck operation enabling delays(ms).

Note:In Any mode can execute chuck control.

83



]
[—
@)

T
o
-
Q
=
o
=)

§ﬂ|’°‘°].|1§1}§§ GSK980TTi Turning CNC System User Manual

4.5 Tailstock control

wsx ) In any mode, press it to switch the tailstock forward/backward.

Function description:

When the tailstock control is invalid, the tailstock control M command alarms;

When the tailstock and the spindle control is interlocked, before the spindle is started, the
system check whether the tailstock forward is valid. After the spindle is started, the tailstock
backward cannot be executed.

Parameter setting:
PLC parameter:K13.0 1/0: tailstock control  valid/invalid
PLC parameter:K13.1 1/0: the spindle rotation and the tailstock forward/backward are/not

interlocked
PLC parameter K13.2: 1/0: External tailstock control is enabled/disabled when the program is

being operated.
Note:In Any mode can execute tailstock control.Only effective in path 1.

4.6 Hydraulic control

8]
E: press it to switch the hydraulic motor ON/OFF in any mode.
Function description:

B
When the hydraulic control function is valid, E is pressed to control HPST output to start
the hydraulic motor.

B
When the system is in non-run, the spindle stops and the speed is zero, E is pressed to

close HPST output.
Parameter setting:
PLC parameter: K14.7 1/0: hydraulic control function valid/invalid.
Note:In Any mode can execute hydraulic control.
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CHAPTER 5 MPG/STEP OPERATION

5.1 Step Feed

®
Set the system parameter No.001 Bit3 to 0, and press g key to enter the STEP working

mode.

5.1.1 Increment selection

X nx1u| nx1m1nx1ﬂ
Press U0 | Vb 25%) W 50%| V00%ito select the move increment, the increment will be shown in the
nx1ﬁ
page. When the BIT7(SINC) of K016 is 1, M%) step width value is inactive; when the BIT7 is 0,

X I nx1a| nxmu‘nmﬂ TLX100
VO | Wb 25%) W 50%| WI0%iare all active. For example, to press Xu3%% key, the window is shown as

follows:
STEP PATH1 SHBEA TAARA
| ABSOLUTE POS 00000 HOBHD =T
GO0 687 G99 669 U-RI

G21 64D G67 G54 u"q

O @ma N @ma G64 G18 G156 613.1 CLR.
OB 50000 LO NALH

SETTING

F B BBBR wn/nin

XI 1@@: 828 a_as;; —

J0GF 1260 |

STEP INC | 0.0001

Z 2@8 2 45 ™R RAP OVRI | x|
1  C 0.0000 | spy pyR1 100%

PART CNT | [}

CUT TINE | 00:00:02

i PATHZ: STOP | 13:46:09

IE;m IL,mmII“_-,lu |Ihﬂ¢ |mmns|

]
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o
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5.1.2 Moving direction selection

Pressing E orE key once can move X negatively or positively by a step increment;
<& | r:z:>| : . . _
pressing ez| or key once can move Z negatively or positively by a step increment;

pressing E orgkey once can move Y negatively or positively by a step increment.

5.2 MPG (handwheel) Feed

®
Set the BIT3 of the system parameter No.001 to 1, and press g key to enter the MPG

mode.
5.2.1 Increment selection

Be the same as of step mode.
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5.2.2 Moving axis and direction selection

=
In MPG mode, pressE\ E E N Qc key, the corresponding axis will be

selected. For example, press ex] key and the window is shown below:

HND,,, PATH1 50808 TAGRA
ABSOLUTE_PUS 00009 NO0O | NODAL_IHFORMATLON__ [T

GO0 G97 G98 GED CLR.
G21 G40 GBV G54 8 7]

00000 NO@@BQ oo

Han Spoen Lo HACH

SETTING
F 0. BRBB wn/nin

X i 1 @gu 828 a_es;; —

J0G.F 1260 |

HNOL INC | 0.0001

Z 2@8 @245 BR | RAP OVRI x|
1 . 0.0000 | spy pyR1 100%

PART CNIT (]

CUT TIME | 00:00:02
i PATHZ: STOP | 13:56:28

IE;m _I_,nmn’mll“_-,m |1Eﬂ¢ |lmmms|

The MPG feed direction is defined by its rotation direction. Generally, the MPG CW is for
positive feed, and CCW for negative feed. In case of that MPG CW is for negative feed, CCW for
positive feed, it may exchange the A, B signals of the MPG terminals. Bit0~Bit4 of NO. 013 selects
the feed direction of MPG rotation.

5.2.3 MPG feedrate

The upper limit of the MPG feedrate is the rapid traverse rate of each axis, which can be set by
data parameter No. 022.

When the state parameter No.013.6 = 0, and the MPG feedrate exceeds the rapid traverse rate,
the exceeded pulse is ignored; the MPG scale is inconsistent with movement amount.

When the state parameter No.013.6 = 1, and the MPG feedrate exceeds the rapid traverse rate,
the exceeded pulse does not ignore; the MPG scale is consistent with movement amount, but the
axis may consecutively move when MPG stops.
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5.2.4 Other operations

IN MPG / step mode can execute spindle operation. lubricating control. cooling control. chuck
control . tailstock control. hydraulic control. manual tool change. spindle override adjusted
etc.operations.

5.3 MPG Trial-cut

The user can use the MPG trial-cut function after after editing part programs,check the run path
of the program. In the MPG trial-cut mode,you can control the execution speed of the program by
turning the MPG,the program can execute swquentially or roll back the executed program by
CW/CCW turning the MPG,this can easily check the program error conveniently.
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5.3.1 Switching MPG trial-cut mode

[o]=
Press ﬁg to enter the MPG trial-cut mode after a machinig program is selected. At the

moment, press E and the display is shown below:

{MHR g5 PATH 52820 TAGAA
1

1 [00100(0. 0001 MN/DASEE /500048 BB ) .

G50 X300, 7500, ;
GOS GRO X1gn. 7208,

-3

z
3
4 (GO U-18. §-200. F500.

5 ||G8@ U-10. 7180. R-2.5 F350.:
L]

7

8

GO X99.

G74 RB.5:

G74 X0, W-10. P30000 CHOR00 1.5 FI00. .
9 (Gea 7198,

18 |G71 UZ.5 RO.5:

1[G P18 056 U1. W1, F250.;

12 |N1@ GRG U-50.

13 |NZB G3 XG6O. 7180. 18. K-18. F158.
14 (N30 GZ US. Z1595. R200. F200.;

15 (N4 GA1 X78. -2, F50..

16 W68 UZd. 7138. F16@.

17 |G70 P10 058,

18 |G X897

19 |W-188. ;

L.-" :‘f‘

PASTE]

&g !
=
e

il PATHZ: STOP | 13:57:27

2 BRI PR E E

At the moment, CW rotating MPG makes the program start running swquentially; CW rotating
MPG can roll back the executed program.When the execution speed of program is proportional to
MPG speed, execution speed of program fastens as soon as the MPG rapidly rotates; the execution
speed slows down as soon as the MPG slowly rotates. Movement amount of one pulse can be
adjusted by rapid override.

[ol=
When the system is in the MPG trial-cut mode, it returns to Auto mode after ﬁg is pressed.
All operations in MPG ftrial-cut mode are the same those of Auto mode.

5.3.2 Notes in MPG trial-cut mode

Pay more attention to the followings when the system is in MPG trial-cut mode:

Press %ﬁ in Auto mode and the CNC does not switch to MPG trial-cut mode; when the
CNC is in MPG trial-cut mode, it escapes the MPG trial-cut mode from the next block by
pressing the mode switch key;

When the system executes the MPG trial-cut control, the single block signal and the feed
hold signal are valid. When the single block or feed hold stops, the program execution state
is recovered to the MPG trial-cut control after the cycle start key is pressed;

Execution speed of blocks for movement and pause can be controlled by rotating MPG.
Their speed of blocks with M, S, T, F, i.e. without movement or pause cannot be
controlled(except for executing the tool offset in traverse mode) by rotating MPG which
only controls whether they are executed;

The spindle speed is not related to the MPG pulse. The spindle rotates with the
commanded speed even if the system is in the MPG trial-cut mode. For feed per rotation,
reading the current spindle speed is switched to the execution after feed per minute.
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5.3.3 Temporarily invalid in MPG trial-cut mode

1) Executing screw cutting commands

In the course of executing screw cutting blocks (G32, G32.1, G33, G34, G76, G84, G388,
G92, G92.1), the MPG trial-cut function is temporarily invalid with the speed under the override
100%, and is valid in the next block again. The MPG control is invalid when the screw cutting is
executed actually, and it is valid in others.

2) Executing from the middle point to machine zero

In the course of executing the block (G28, G30) from the middle point to machine, the MPG
trial cutting function is enabled from the start to intermediate point, and the MPG trial cutting is
temporarily disabled from intermediate point to mechanical zero. The block is executed with the
speed under the override 100%, and the next block is valid again.

3) Measuring related G commands execution with the override 100%

When the system measures the related G commands, the MPG trial-cut is invalid
temporarily, is executed with the speed under the override 100%, at the moment, execution of
the next block is valid again. The related G commands include:

G31, G36, G37

5.4 MPG interrupted function

In the Auto (Auto, MDI) and Edit mode, In the Auto (Auto, MDI) and Edit mode, the movement
value from MPG can be overlapped to the Auto movement by rotating the MPG. The axis performed
the MPG interruption can be selected by the MPG interruption axis selection signal. The movement
distance of the MPG interruption is determined by the rotation value of the MPG and hand-wheel
federate.

Note:lt is necessary to set the Bit 1 of parameter No.0012 to "1" when using the MPG interruption function, it
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is necessary to support by dedicated PLC program.

5.4.1 MPG Interrupted Operation

In the Auto, MDI and Edit mode, enter to the MPG interruption state to perform the MPG based
upon the MPG axle number on the selection panel after controlling the [MPG interruption switch]
(External switch) once; retreat from the MPG interruption by pressing the [MPG interruption switch]
again.

The equivalent is identical between the MPG interruption and MPG feed.The velocity during the
MPG interruption is the sum both in the Auto operation and MPG interruption movement, and its
overlapping speed is controlled within the upper limit speed of the cutting feed. For example, cutting
upper limit is 8000mm/min, if the current feedrate is 2000mm/min, the MPG interruption speed
range is -10000~6000mm/min (“-“ means that the MPG interruption movement direction is reverse
to the feed one).

Related parameter

Ne012.1 MPG interruption function 0: Disabled 1: Enabled

K0019.5 MPG interruption operation 0: Disabled 1: Enabled
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5.4.2 Affection of Coordinate System from MPG Interruption

Axis moves by MPG interruption, and the actual position of the movement axis changes, the
machine coordinate is renewed instead of the absolute coordinate. Therefore, machine moves after
the MPG interrupts, and the machine coordinate system holds, but the workpiece coordinate system
will offset.

® Absolute coordinate — Absolute coordinate value will not change due to the MPG
interruption.

® Relative coordinate — Due to the MPG interruption, Interrupted amount change.

® Mechanical coordinate — Due to the MPG interruption, interrupted amount change.

A4

| A
| Movement path ~ __
| after interruption

Programmed path

~

Offset due to the
MPG interruption

Workpiece coordinate system before
the MPG interruption

>

Workpiece coordinate system after
the MPG interruption

—QF . >
Machine tool
coordinate system

[—
—
@)

©
1)
=
Q
=
o
=

When automatically returning the reference point (G28), although the end (reference point)
does not affect by MPG interruption, the intermediate point may generate the offset of interruption
value by the MPG interruption at the workpiece coordinate system.

5.4.3 MPG Interruption Value Cancel

The cancellation of the MPG interruption value can be returned the workpiece coordinate
system after offset to the one before offset.

When the cancellation operation of the interruption value is performed, the MPG interruption
value reflects to the absolute coordinate value.

The workpiece coordinate system offset generated from MPG interruption is shown below:
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Workpiece coordinate system before

+ Position before MPG interruption
I
I
| _M_PC_Linterruption

MPG interruption __»-

e

- value
~
O
Position after MPG interruption
T - - -
Workpiece coordinate system after
MPG interruption
Machine tool >

coordinate system
The workpiece coordinate system recovers to the state before interruption after the MPG
interruption is cancelled, however, the actual position is invariable, refer to the following figure:

A

Workpiece coordinate system after
MPG interruption cancella»tion

Interruption value cancel
>

e

A o

Position after MPG
interruption cancellation

Workpiece coordinate system before
MPG interruption cancellation

]
[—
@)

T
o
-
Q
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o
=)

-

Machine tool
coordinate system

The interruption value can be cancelled base upon the following situations:

® Reset, EMS (Set whether it is cancelled by parameter).

o Perform G28 or Manual return reference point operation. (When the absolute coordinate
system is set after returning to the reference position, the interruption value will be directly
eliminated regardless of the new-created absolute coordinate system. When the absolute
coordinate system does not set after returning to the reference position, the workpiece
system will recover to the previous state of the interruption, simultaneously, the interruption
value is then eliminated).

o When the non-block reference point set is performed. (The treatment is consistent with the
manual reference point return).

e When performing the G50 workpiece coordinate system setting. (In this case, the
workpiece coordinate is one by G50, simultaneously, the interruption value is eliminated)

1) System restarts. The MPG interruption value will be also cleared after the system is power
off, but the workpiece coordinate system holds, and therefore, the system is turned off after
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the MPG interrupt, the workpiece coordinate offset generated in the MPG interruption will
always enabled, and it can not recover to the previous state of interruption.).

5.4.4 MPG Interruption Display Page

The Bit 1 of state parameter No.0012 should be set to “1” before using the MPG interruption
function, and then lead in the dedicated PLC program;

Press the ﬂ, soft function button to enter its corresponding page after controlling the

HANDLE
INTERRUPT |hutton, refer to the following figure:

MDI PATH1 SHBEA TAARA
HANDLE INTERRUPTION 00190 N0090 | WODAL_INFoRMATION _TIFET
GO G97 698 G69 CLR
. 37 [ INTERRU
[INPUT UNIT] [OUTPUT UNIT] GZ1 GAD G67 G54 | puriyy
G4 G18 G156 G131 CLR
X1 0.0000 mn X1 0.0000 =m | 4RO SE0OO LO
K| 0.0000 mn 7 0.0000 am | F B BABB me/nin
200 mn/min

[ NAIN INFORNATION (I

[RELATIVE] [DIST TO GOJ JOG.F 1260, |
FED OVRI 100%
m 300 . 8003 X1 n.pang RAP OVRI 100%
SPI OVRI 100%
PART CHT [}
CUT TIME | 0a:-00:02
i PATHZ: STOP | 14:00:37

W1 500.0007 Z1 0.0608

T ams |I_,|mn’m|r‘_-,m1 |1Eﬂ¢ |m'“§.?u£”_mmms|

The following 4 data can be simultaneously displayed at the MPG interruption display page:
1) Input unit:

The MPG interruption movement value in the input unit means the specified movement
value of MPG interruption based upon its least input command unit.
2) Output unit:

The MPG interruption movement value in the output unit means the specified movement
value of MPG interruption based upon its least output movement unit.
3) Relative coordinate:

The position at the relative coordinate system and the position of the current relative
coordinate system may generate the change of the interruption value due to the interruption of
the MPG.

4) Residual movement value:

The residual movement value at the current block is irrelevant to the MPG interruption.
The MPG interruption movement value is cleared when the manual reference point end return
is performed along each axis.
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Note 1: In the MPG interruption page, the letters of the coordinate axis name should be marked by @
in the MPG interruption axis.

Note 2:Manually clear the MPG interruption value by the soft button of the MPG interruption page; the
workpiece coordinate system will not renew; that is, the coordinate system position before the
MPG interruption will not recover, the workpiece coordinate offset generated in the MPG

interruption will always enabled, and then can not be recover again.
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5.4.5 Precaution of MPG Interruption

1) MPG interruption is disabled when the MPG feed (Including the Manual, MPG, Single-step,
Machine tool zero return or program zero return) is performed;

2) The axis is controlled by PLC axis; MPG interruption is disabled.

3) MPG interruption is disabled when MPG trial-cutting is performed.

4) The axis does not move when the machine is locked, and the MPG interruption is disabled.
5) MPG interruption is disabled when returning the reference position.

6) MPG interruption is disabled when the system alarm occurs.
Note:The MPG interruption disabling are on the states 1) ~ 3), as the above-mentioned, the system will
not enter to the MPG interruption state. If it on the states 4) ~ 6), the system can be entered to the

~—_ ~— ~— ~—

MPG interruption state, instead of generating the enabled MPG interruption value.
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CHAPTER 6 ZERO RETURN OPERATION

6.1 Program Zero Return

6.1.1 Program Zero

While the part is fixed on the machine, absolute coordinate of current tool position may be set by
G50 code according to the relative position between the tool and the part, so a workpiece coordinate
system is setup. The tool current position is called program zero, and this is the program zero return
position.

6.1.2 Program zero return steps

-
1.Press ;% key, it enters the Program zero return mode, the bottom line of the window
displays “P. ZERO:

P.ZERO [PATH1 SB@BA TEARA
ABSOLUTE POS 00100 NOODD | MODAL INFORMATION ':'l“rml

60O 697 CO8 B9 CLR

621 G4 GBT G54 -

0 91 B@ N @B@B G684 G18 G5 G13.1 | CLR|
MoB Soo0e La NACH

SETTING

F 0.0008 an/min

Xi 300.0003 .. moom—

JOG . F 1268

J0G ORI 100%

Z 5@@ 8887 ™ paP OVRI 00% |
1 ' -0.0001 | 5p1 qyRI 100%

PART CNT 0

CUT TIME 0000 67
i PATHZ:5TOP | 14:07:05

IEims _T_,mm#]“_-,m |Lhﬂ-'— |[m'“E'ﬂ-uE,T|Tmmrs| |

2.Press the direction key of X, Z, Y, 4th, C axis, it returns to the program zero of X, Z, Y, 4" orC
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axis;
3.The machine axis moves toward the program zero return, and the axis stops with the program
zero return completion indicator ON after the axis returns to the program zero.
Note 1:The tool offset is not changed for the program zero return operation, if there is offset, the return
position is the point set by G50.
Note 2:Whether the key is held on at program zero return is defined by the bit parameter No.011 BIT2 (zero

return is locked automatically).
6.2 Machine Zero Return

6.2.1 Machine Zero

The machine coordinate system is a reference coordinate system for CNC coordinate
operation. It is an inherent coordinate system of the machine. The origin of the machine coordinate
system is called machine zero (or machine reference point). It is defined by the zero or zero return
switch fixed on the machine. Usually this switch is fixed at the positive stroke point of each axis.
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6.2.2 Machine Zero return steps

1) Press :“‘QJ key, it enters the Machine zero mode, the bottom line of the window displays

“REF”:
REF [PATHZ SEADA TA@EA
| ABSOLUTE POS 00100 NO0DD | MODAL_[NFORMAT 10N [0S
GO@ GO97 GOB GBS CLR|
G21 G4® GBT Gh4 3;'..”“_
CLR.|
00160 N@2@a o -
SETTING
F ﬂ ﬂﬂ!ﬂ mm/min |
am am/min
XI 3@@. @@@3 0.0000 —
JOG . F 1268
JOG O¥RI 100%
21 5@@. 8887 00001 2:: ﬁ::: ::: ]
PART CNT o |
CUT TIME 000007
i PATH2:STOP | 14:07:20
IE;ms |T_,mm41“‘_-,na_ |T.11‘m_|_ |[m%|mmm| |
L — - - - [ —
2) Press @ , = , % or 9 key to return to the machine zero of X, Z, Y, 4th or
C axis;

3) Carrier moves along with the machine tool zero; when it matches with the incremental
encoder motor, return to the machine tool zero after passing the deceleration signal or zero
signal detection. When it matches with the absolute encoder motor, directly position the set
mechanical zero based upon the velocity of the mechanical zero turn; in this case, the axis
stops, and the zero return indicator is ON.

Note 1:If there is no machine zero on the machine, the machine zero operation is forbidden;

Note 2:The machine zero finish indicator is gone out on condition that: 1)The axis is moved out from
machine zero; 2) CNC is powered off;

Note 3:After the machine zero operation, the tool length compensation is cancelled by CNC;

Note 4:Parameters related to machine zero return are referred to INSTALLATION and CONNECTION;

Note 5:After the machine zero return is executed, the original workpiece coordinate system is set again with

G50.
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CHAPTER 7 MDI OPERATION

In MDI mode, the operations of parameter setting, code words input and execution can be
performed.

7.1 Block Input
Select MDI mode to enter PROGRAM->MDI page, to input an block G50 X50 Z100, the steps

are shown below:

B
1)Press L’ key to enter MDI mode;

D) . DL
2)Press Q and then press “_PR0& | to enter MDI progra