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5. After the red arrow which are on cover and turret match each other, 

press [RESET] key to clamp the turret head. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig.5
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6. Set K7.5 to 0（return to normal mode）. 
The turret reference position is set, please perform the “Tool No 
Resetting” procedure as following: 

 
 
 
 
 

7. Press “FEED HOLD” and “SP. STOP” button at the same time. Then 
turret head is unclamping. 

 
 
 
 
 
 
 
 

8. Set the “MODE” switch to “ZERO RETURN” position. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. Press “FEEDHOLD” and “+X” button. (To set the current tool as tool 
no.1) 
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10. Press “RESET” to clamp the turret. 
 
 
 
 
 
 
 
 

11. Restart the machine. 
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II. Tool number resetting 
 

If the tool no. is incorrect, it may cause collision between tool and 
workpiece or chuck. It is necessary to perform “tool number 
resetting procedure” as following: 
 

1. Set the “MODE” to “HANDLE” position. 
 
 
 
 
 
 
 
 
 

2. Rotate turret to TOOL NO.1 (the nameplate shows NO.1 but the 
“TOOL NO. SELECT” switch may not select NO.1) 

 
 
 

3. Press “FEED HOLD” and “SP. STOP.” at the same time. (Press  
the right side “FEED HOLD” to operator thr right turret.) 

 
 
 

4. Set the “MODE” switch to “ZRN” position. 
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5. Select TOOL NO.1. 
 
 
 
 
 
 
 

6. Press “INDEXING” button. Then turret rotates to TOOL NO.1. 
 
 
 
 
 
 

7. Press “RESET” key to clamp the turret. 
 
 
 
 
 
 

8. The tool no. resetting procedure is completed. 
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1 G-Code and M-Code function 
1-1 G-Code function 

G code system(Note 7) 

A B C 
Group Function 

◤G00 ◤G00 ◤G00 Positioning (rapid traverse) 

G01 G01 G01 Linear Interpolation (Cutting feed) 

G02 G02 G02 Circular interpolation CW or helical 
interpolation CW 

G03 G03 G03 

01 

Circular interpolation CCW OR or helical 
interpolation CCW 

G04 G04 G04 Dwell 

G05.4 G05.4 G05.4 HRV3 on/off 
G07.1 
(G107) 

G07.1 
(G107) 

G07.1 
(G107) Cylindrical interpolation 

G08 G08 G08 Advanced preview control 

G09 G09 G09 Exact stop 

G10 G10 G10 Programmable data input 

G11 G11 G11 

00 

Programmable data input mode cancel 
G12.1 
(G112) 

G12.1 
(G112) 

G12.1 
(G112) Polar coordinate interpolation mode 

◤G13.1 
(G113) 

◤G13.1
(G113) 

◤G13.1 
(G113) 

21 
Polar coordinate interpolation cancel mode

G17 G17 G17 XpYp plane selection 

◤G18 ◤G18 ◤G18 ZpXp plane selection 

G19 G19 G19 

16 

YpZp plane selection 

G20 G20 G70 Inch data input 

G21 G21 G71 
06 

mm data input 

G22 G22 G22 Stored stroke check function on 

G23 G23 G23 
09 

Stored stroke check function off 

G25 G25 G25 Spindle speed fluctuation detection off 

G26 G26 G26 
08 

Spindle speed fluctuation detection on 

G27 G27 G27 Reference position return check 

G28 G28 G28 Return to reference position 

G30 G30 G30 

00 

2nd, 3rd, 4th reference point return 
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G code system(Note 7) 

A B C 
Group Function 

G31 G31 G31  Skip function 

G32 G33 G33 Thread cutting 

G34 G34 G34 Variable–lead thread cutting 

G36 G36 G36 Automatic tool offset (X axis) 

G37 G37 G37 Automatic tool offset (Z axis) 

G39 G39 G39 

00 

Corner circular interpolation 

◤G40 ◤G40 ◤G40 Tool nose radius compensation cancel  

G41 G41 G41 Tool nose radius compensation left 

G42 G42 G42 

07 

Tool nose radius compensation right 

G50 G92 G92 Coordinate system setting, max. spindle 
speed clamp 

G50.3 G92.1 G92.1 
00 

Workpiece coordinate system preset 
◤G50.2 
(G250) 

◤G50.2
(G250) 

◤G50.2 
(G250) Polygonal turning cancel 

G51.2 
(G251) 

G51.2 
(G251) 

G51.2 
(G251) 

20 
Polygonal turning 

G50.5 G50.5 G50.5 Cancel composite control 
G50.6 G50.6 G50.6 Cancel superimposed control 
G51.4 G51.4 G51.4 Start synchronous control 
G51.5 G51.5 G51.5 Start composite control 
G51.6 G51.6 G51.6 Start superimposed control 
G52 G52 G52 Local coordinate system setting 
G53 G53 G53 

00 

Machine coordinate system setting 
◤G54 ◤G54 ◤G54 Workpiece coordinate system 1 selection 
G55 G55 G55 Workpiece coordinate system 2 selection 
G56 G56 G56 Workpiece coordinate system 3 selection 
G57 G57 G57 Workpiece coordinate system 4 selection 
G58 G58 G58 Workpiece coordinate system 5 selection 
G59 G59 G59 

14 

Workpiece coordinate system 6 selection 
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G code system(Note 7) 
A B C 

Group Function 

G61 G61 G61 Exact stop mode 
G63 G63 G63 Tapping mode 
G64 G64 G64 

15 

Cutting mode 
G65 G65 G65 00 Macro calling 
G66 G66 G66 Macro modal call 
◤G67 ◤G67 ◤G67 12 

Macro modal call cancel 
G68 G68 G68 Mirror image on for double turret or 

balance cutting mode 
G69 G69 G69 04 

Mirror image off for double turret or 
balance cutting mode cancel 

G70 G70 G72 Finishing cycle 
G71 G71 G73 Stock removal in turning 
G72 G72 G74 Stock removal in facing 
G73 G73 G75 Pattern repeating 
G74 G74 G76 End face peck drilling 
G75 G75 G77 Outer diameter/internal diameter drilling 
G76 G76 G78 

00 

Multiple threading cycle 

G71 G71 G72 Traverse grinding cycle (for grinding 
machine) 

G72 G72 G73 
Traverse direct constant–dimension 
grinding cycle 
(for grinding machine) 

G73 G73 G74 Oscilation grinding cycle (for grinding 
machine) 

G74 G74 G75 

01 

Oscilation direct constant–dimension 
grinding cycle 
(for grinding machine) 

◤G80 ◤G80 ◤G80 
Canned cycle for drilling cancel 
Electronic gear box : synchronization 
cancellation 

G81 G81 G81 Spot drilling (FS10/11-T format) 
Electronic gear box : synchronization start

G82 G82 G82 Counter boring (FS10/11-T format) 
G83 G83 G83 Cycle for face drilling 
G84 G84 G84 Cycle for face tapping 

G84.2 G84.2 G84.2 

10 

Rigid tapping cycle (FS10/11-T format) 
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G code system(Note 7) 

A B C 
Group Function 

G85 G85 G85 Cycle for face boring 
G87 G87 G87 Cycle for side drilling 
G88 G88 G88 Cycle for side tapping 
G89 G89 G89 

10 

Cycle for side boring 

G90 G77 G20 Outer diameter/internal diameter cutting 
cycle 

G92 G78 G21 Thread cutting cycle 
G94 G79 G24 

01 

End face turning cycle 

G91.1 G91.1 G91.1 00 Maximum specified incremental amount 
check 

G96 G96 G96 Constant surface speed control 
◤G97 ◤G97 ◤G97 

02 
Constant surface speed control cancel  

G96.1 G96.1 G96.1 Spindle indexing execution (waiting for 
completion) 

G96.2 G96.2 G96.2 Spindle inÞxing execution (not waiting for 
completion) 

G96.3 G96.3 G96.3 Spindle indexing completion check 
G96.4 G96.4 G96.4 

00 

SV speed control mode ON 
G98 G94 G94 Per minute feed  
◤G99 ◤G95 ◤G95 

05 
Per revolution feed 

- ◤G90 ◤G90 Absolute programming 
- G91 G91 

03 
Incremental programming 

- G98 G98 Return to initial level 
- G99 G99 

11 
Return to R point level 

 
(Note 1) G codes marked " ◤" are initial G codes when turning power on.For G20 

and G21, the G code before turning power off remains. G00 or G01 can be 

selected by parameter setting. 

(Note 2) G codes of group 00 are not modal. They are only effective in the block in 

which they are specified. 

(Note 3) If a G code not listed on the table of G codes is inputted, or optional Gcode 

not specified in the system is commanded, an alarm (No. 010) is displayed. 
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(Note 4) A number of G codes can be specified in the same block. When more than 

one G code of the same group is specified, the G code specified later is 

effective. 

(Note 5) If any G code of group 01 is specified in a canned cycle mode, the canned 

cycle is automatically cancelled and the G80 condition is entered. However a 

G code of group -1 is not affected by any of the canned cycle G codes. 

(Note 6) A G code is displayed from each group. 

(Note 7) G code system B and C are options. Whether G code system B or C is set 

by parameter No.0036 : GSPC. 

(Note 8) The earlier program has executed command G50 coordinate system setting. 

When program is not completely executed like stopped during program 

execution, and operator does not execute reference point return, will cause 

error positioning in the next program that leads to collision. 
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1-2 M-Code function 
M- 

code DESCRIPTION M- 
code DESCRIPTION 

M00 PROGRAM STOP M73 MILLING SPINDLE FWD 

M01 OPTION STOP M74 MILLING SPINDLE RVS 

M02 PROGRAM HALT M75 MILLING SPINDLE STOP 

M03 MAIN SPINDLE FWD M98 JUMP TO SUB PROGRAM 

M04 MAIN SPINDLE RVS M99 RETURN TO MAIN PROGRAM 

M05 MAIN SPINDLE STOP M73 MILLING SPINDLE FWD 

M08 COOLANT ON M74 MILLING SPINDLE RVS 

M09 COOLANT OFF M75 MILLING SPINDLE STOP 

M10 MAIN CHUCK UNCLAMP M98 JUMP TO SUB PROGRAM 

M11 MAIN CHUCK CLAMP M99 RETURN TO MAIN PROGRAM 

M18 C-AXIS  FUNCTION OFF M203 OPPOSITE SPINDLE FWD 

M19 C-AXIS FUNCTION ON M204 OPPOSITE SPINDLE RVS 

M20 C-AXIS  FUNCTION OFF M205 OPPOSITE SPINDLE STOP 

M21 C-AXIS FUNCTION ON M210 OPPOSITE CHUCK UNCLAMP 

M22 MILLING AXIS OFF M211 OPPOSITE CHUCK CLAMP 

M23 CHAMFER CUTTING ON M218 OPPOSITE C-AXIS  FUNCTION 
OFF 

M24 CHAMFER CUTTING OFF M219 OPPOSITE C-AXIS FUNCTION ON

M29 RIGID TAPING ON M237 OPPOSITE SPINDLE CLAMP 

M30 PROGRAM END & RESET M238 OPPOSITE SPINDLE UNCLAMP 

M37 MAIN SPINDLE FOR C-AXIS 
BRAKE ON 

M273 OPPOSITE MILLING SPINDLE 
FWD 

M38 MAIN SPINDLE FOR C-AXIS 
BRAKE OFF 

M274 OPPOSITE MILLING SPINDLE 
RVS 

M43 SP SYNCHRONOUS 
CONTROL FWD 

M275 OPPOSITE MILLING SPINDLE 
STOP 

M44 SP SYNCHRONOUS 
CONTROL RVS 

M160 H2 ROBOT CHUCK UNCLAMP 

M45 SP SYNCHRONOUS 
CONTROL STOP 

M161 H2 ROBOT CHUCK CLAMP 
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M- 
code DESCRIPTION M- 

code DESCRIPTION 

M162 H2 ROBOT ADVANCE M169 H2 ROBOT CHUCK BACK 

M163 H2 ROBOT BACK M166 H2 POSITION CHECK 

M164 H2 ROBOT UP M167 H2 PARTS CONVEYOR ON 

M165 H2 ROBOT DOWN 

M300 
~ 

M399 PATH WAITING M-CODE 

M168 H2 ROBOT CHUCK OUT   

M162 H2 ROBOT ADVANCE   
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1-3 G code format 
◆G00: Rapid traverse 

G00 X ______  X axis rapid traverse 
G00 Z ______ Z axis rapid traverse 
G00 X ______ Z ______ X、Z axis rapid traverse 
 
Ex. 
G00 X24. ; A path 
G00 Z1. ; B path 
G00 X24. Z1. ; C path 
 
Annotate 1 
  A path means the tool tip moves from index position to X24.  
  B path means the tool tip moves from X24. to Z1. 
  C path means the tool tip moves from index position to X24. Z1. 
Annotate 2.  
  Remind the unit of coordinate, decimal point, as G00 X24  

      (without decimal point) for 0.024mm. 
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◆G01:Linear Interpolation 
◆G02:Circular interpolation (CW) or helical interpolation (CW) 
◆G03:Circular interpolation (CCW) or helical interpolation(CCW) 

G01 X _____ F _____ ; Cutting along X axis 
G01 Z _____ F _____ ; Cutting along Z axis 
G01 X _____ Z _____ F _____ ; Inclination cutting 
G02 X _____ Z _____ R _____ F _____ ;  CW circular cutting 
G03 X _____ Z _____ R _____ F _____ ; CCW circular cutting 
 
Ex. 
G50 X100. Z100.； 
G97 S1300 M3 T101； 
G00 X24. Z1.； 
G01 X30. Z-2. F0.15； 
Z-8.125； 
G02 X33.371 Z-10.825； 
G01 X50.5 Z-15.； 
Z-25.； 
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◆G04: Dwell, For Precise Timing 
G04 X1. ; dwell for 1 second 
G04 U1. ; dwell for 1 second 
G04 P1000. ; dwell for 1 second 

 
◆G10: Programmable data input 

G10 P ______X ______Z ______ R ______ T ______ ; 
P: Tool compensation number 
X: X axis wear value 
Z: Z axis wear value 
R: Tool tip radius 
T: Tool tip direction 
 
Ex. 
G50 X100. Z100. ; 
G97 S1200 M03； 
G10 P1 X0.2 Z-0.03 R0.8 T33.； 
T101； 
G00 X24. Z1. ; 
G01 X30. Z-2. F0.15； 
M01； 
 
Annotate 1. Use G10 command before T101 tool compensation. 
Annotate 2. Use G10 command to change wear compensation in program 

instead of tool offset screen. 
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◆G28: Return to reference position 
G28 X（or U） ______； 
G28 Z（or W） ______ ；  
G28 X（or U） ______ Z（or W）  ______ ； 
 
Ex. 
O0002 ; 
G28 U0. W0. ; 
G00 X100. W400. ; 
G50 W0. ; 
G00 X100. Z100. ; 
M01； 
 
Annotate 1. In machine lock mode execute G28 to reset machine  

           reference position return. 
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◆G32: Thread cutting 
G32 X ______ F ______ ; 
G32 Z ______ F ______ ;  
G32 X ______ Z ______ F ______ ;Taper threading 
 
Ex 

G00 X100. Z100.； 
G97 S1200 M3 T0303； 
 
X44.2 Z2. ;  
G32 Z-22. F1.5； 
G00 X46.； 
Z2.； 
 
X43.5；  
G32 Z-22. F1.5； 
G00 X46.； 
Z2.； 
 
X43.1； 
G32 Z-22. F1.5； 
G00 X46.； 
Z2.； 
 

X43.051； 
G32 Z-22. F1.5； 
G00 X46.； 
Z2.； 
 
X43.051； 
G32 Z-22. F1.5； 
G00 X46.； 
Z2.； 
 
G00 X100. Z100.； 
T0300； 
M01； 
 
 
 

 
 

 



 

B-13 

◆G70: Finishing cycle 
G70 P ______ Q ______； 
P: Sequence number of the first block for the program of finishing shape. 
Q: Sequence number of the last block for the program of finishing shape. 

 
◆G71: Stock removal in turning（alone X axis） 

G71 U ______ R ______； 
U: Depth of cut 
R: Escaping amount 
 
G71 P ______ Q ______ U ______ W ______ F ______； 
P: Sequence number of the first block for the program of finishing shape. 
Q: Sequence number of the last block for the program of finishing shape. 
U: Distance of the finishing allowance in the direction of the second axis on the 

plane (X-axis for the ZX plane) 
W: Distance of the finishing allowance in the direction of the first axis on the 

plane (Z-axis for the ZX plane) 
F: Cutting rate 
 
Annotate 1: Depth of cut or escaping amount depends on radius programming  
Annotate 2: Distance of the finishing allowance in X-axis for the ZX plane 

Depends on diameter programming for the second axis on the plane. 
 
◆G72: Stock removal in facing（alone Z axis） 

G72 W ______ R ______； 
W: Depth of cut 
R: Escaping amount 
 
G72 P ______ Q ______ U ______ W ______ F ______； 
P: Sequence number of the first block for the program of finishing shape. 
Q: Sequence number of the last block for the program of finishing shape. 
U: Distance of the finishing allowance in the direction of the second axis on the 

plane (X-axis for the ZX plane) 
W: Distance of the finishing allowance in the direction of the first axis on the 

plane (Z-axis for the ZX plane) 
F: Cutting rate 
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Ex. G70、G71、G72 example 

 
（ ※ G72 cycle is the same as G71） 
O0001； 
G99 G97 S1500 T0101 M08； 
M03； 
G00 X52. Z2. ; 
G71 U2. R0.5； 
G71 P10 Q20 U0.3 W0.3 F0.15； 
N10 G00 X26.； 
G01 Z0. F0.1； 
G01 X30. Z-2. F0.15； 
G01 Z-30.； 
G01 X40.； 
G01 Z-45.； 
N20 G01 X52.； 
G00 X100. Z100.； 
T0100； 
M01； 
 
G99 G97 S2000 T0202 M08； 
M03； 
G00 X52. Z2. ； 
G70 P10 N20； 
G00 X100. Z100. ； 
T0200； 
M05； 
M30； 

Note: G71 P___ can only fill X value. 
      G72 P___ can only fill Z value. 
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◆G73: Pattern repeating cycle 
G73 U ______ W ______ R ______； 
U: Distance of escape in the direction of X axis on the plane 
W: Distance of escape in the direction of Z axis on the plane 
R: The number of division 
G73 P ______ Q ______ U ______ W ______ R ______； 
 

◆G74: End Face Peck Drilling Cycle 
G74 R ______； 
R: Return amount 
G74 X ______ Z ______ Q ______F ______； 
X: X axis end position 
Z: Z axis end position 
Q: Depth of cut 
F: Feedrate 
 

◆ G75: Outer Diameter / Internal Diameter Drilling Cycle 
G75 R ______； 
G75 X ______ Z ______ P ______Q ______F ______； 
 
R: Return amount 
X: X axis end position 
Z: Z axis end position 
P: Depth of cut in the direction of X axis. 
  （Radius programming / Sign Not required） 
Q: Depth of cut in the direction of Z axis.（Sign Not required） 
F: Feedrate 
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◆G76: Multiple Threading Cycle 
G76 P 02 00 60 Q0150 R0.1； 
P 02 00 60  
  02: Repetitive count in finishing 
  00: Chamfering amount  
  60: Angle of tool nose 
Q 0150: Minimum cutting depth 
R 0.1:Finishing allowance 

 
G76 X _____ Z _____ P _____ Q _____R _____ F _____； 

X、Z: Coordinates of the cutting end point 
P: Taper amount 
Q: Depth of cut in 1st cut 
R: Height of thread 
F: Lead of thread 

 
Ex:  
 . 
 . 
 . 
G00 X    Z    ； 
G76 P    Q    ； 
G76 X    Z    P    Q    R    F    ； 

 
◆G84: Front Tapping Cycle 

G84 Z ______ F ______； 
 
M29: RIGID TAPING ON 
Z      : The distance from point R to the bottom of the hole.； 
F      : Cutting feedrate 
 
M29； 
G84 Z-      F     ； 
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◆G90: Outer/inner turning cycle 
G90 X ______ Z ______ R ______ F ______ ; 
X: Coordinates of the cutting end point in the direction of the length 
Z: Travel distance to the cutting end point in the direction of the length 
R: Taper amount 
F: Cutting feedrate 
 
 

◆G92: Threading Cycle 
G92 X ______ Z ______ R ______ F ______ ; 
As G90. 
Ex:  
 . 
 . 
G00 X       Z       ； 
G92 X       Z       R       F       ； 
X       ;  
X       ;  
 . 
 . 
 . 
G00 X100. Z100.  ; 
     . 

 
◆G94: End Face Turning Cycle 

G94 X ______ Z ______ R ______ F ______ ; 
As G90. 
 

◆G96: Constant surface speed control 
Ex:  
G50 S2000 ; 
G96 S180 M3 T100 ; 
 

◆G97: Constant surface speed control cancel 
 
◆G98: Feed per minute（mm/min） 
 
◆G99: Feed per revolution （mm/rpm） 
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Program example:  （M98，M99） 
 
1. Main program:  

O0001； 
T0101； 
G00 X      Z     ； 
M10； 
M00； 
G00 X      Z     ； 
M98 P 0005 0002； 
G50 W-     ； 
M30； 

Program No. 
Tool No. 
Position 
Chuck unclamp 
Dewell 
Escape 
Jump to sub program（No.0002）for 5 times 
Length of 5 workpieces and width of cutting tool 
Program finish 

 
 
2. Sub program  

O0002; 
G97 S      M03; 
、 
、 
、 
、 
、 
G50 W+     ； 
M99; 

Program No. 
Feedrate 
 
 
 
 
 
Length of single workpiece 
Program finish 

 

Not: Execute zero return when stopping the function before program finishing. 
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2 Program Example 
2-1 Example1:  

 
 

Absolute value Incremental value Absolute value and 
Incremental value 

O0001: O0001: O0001: 
G00 X100. Z100.； 
（Index position） 

G00 X100. Z100.； G00 X100. Z100.； 

G97 S1500 M03 T0303； G97 S1500 M03 T0303； G97 S1500 M03 T0303； 
G00 X40. Z2.； G00 X40. Z2.； G00 X40. Z2.； 
G01 Z-30. F0.2； G01 Z-30. F0.2； G01 Z-30. F0.2； 
X60.； U20.； X60.； 
X70. Z-35.； U10. W-5.； X70. W-5.； 
Z-55.； W-20.； Z-55.； 
X90.； U20.； X90.； 
X100. Z-60.； U10. W-5.； X100. W-5. 
Z    .； Z    .； Z    .； 

. 

. 

. 

. 

. 

. 

. 

. 

. 
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2-2 Example 2:  

 
 
O0002； Program number 
G00 X120. Z100.； Index position  
G97 S1500 M03 T0303； Spindle speed 1500rpm, Tool No. 3 
G00 X40. Z2.； Rapid traverse 
G01 Z-32. F0.2； Linear cutting  
G02 X56. Z-40. R8.； CW circular cutting P1→P2 
G01 X80.； Linear cutting P2→P3 
G03 X100. Z-50. R10.； CCW circular cutting P3→P4 
G01 Z     .； Linear cutting P4→ 

         . 
         . 
         . 
         . 

             . 
             . 
             . 
             . 
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2-3 Example 3:  

 
         . 
         . 
         . 

         . 
         . 
         . 

G00 X20. Z0.； Move P1 
G01 X-2. F0.2； Linear cutting  
X0.； Linear cutting P3→P2 
G03 X15. Z-7.5 R7.5； CCW circular cutting P2→P4 
G01 Z-29.5； Linear cutting P4→P5 
G02 X31. Z-37.5 R8.； CW circular cutting P5→P6 
G01 X58.； Linear cutting P6→P7 
G03 X70. Z-43.5 R6.； CCW circular cutting P7→P8 
G01 X74. W-2.； Cutting P8→P9 
G00 X150. Z100.； Move to P1--Index position 
         . 
         . 
         . 

         . 
         . 
         . 
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2-4 Example 4:  

 
 

O0003； Program No. 
M08； Coolant on 
G00 X200. Z250.；  
G97 S800 M03 T0101； Spindle speed 800rpm, Tool No. 1 
G00 X0. Z3.； Move P1→P2 
G01 Z-23.5 F0.2； Linear cutting P2→P3 
G00 Z20. M09； Move P3→P4 
X200. Z250.； Move P4→Index position 
T0100；  
M05； Spindle stop 
M30； Program finish 

 
 
 



 

B-23 

2-5 Example 5:  

 
 

（Target figure） 
O0004； Program No. 
G00 X100. Z100.； Index position 
G97 S1300 M03 T0404； Spindle speed 1300rpm, Tool No. 4 
X32. Z0.；  
G01 X-2. F0.15； Linear interpolation 
G00 X24. Z1.；  
G01 X30. Z-2.；  
G01 Z-10. R3.；  
G01 X50.5 Z-15.；  
Z-25.；  
X52.；  
G00 X100. Z100.；  
T0400；  
M01； Program stop 

 
 
 



 

B-24 

3 T-Code function 

No. DATA 
ADDRESS 

OUTPUT 
ADDRESS DESCRIPTION 

1 T0   

2 T2   

3 T4   

4 T6   

5 T8   

6 T10 
 

Y0.3 AUTO POWER TRIP TIMER (POWER OFF) 

7 T12 
 

R531.2 
THE STOP TIME OF LUBRICATOR OIL OF 
PRESSURE RELIEF TYPE 

8 T14 
 

R530.2 
THE ON TIME OF LUBRICATOR OIL OF 
PRESSURE RELIEF TYPE 

9 T16 
 
  

10 T18 
 

R531.0 
LUB. PRESSURE DELAY CHECKING TIME 
OF PRESSURE RELIEF TYPE. 

11 T20 
 
  

12 T22 
 
  

13 T24 
 

R740.3 
H2 CHUCK /SP INTERLOCK DELAY 
DETECT TIMER 

14 T26   
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No. DATA 
ADDRESS 

OUTPUT 
ADDRESS DESCRIPTION 

15 T28 
 

R540.3 
H2 CHUCK /SP INTERLOCK DELAY 
DETECT TIMER 

16 T30 
 
  

17 T32 
 
  

18 T34 
 
  

19 T36 
 

R604.0 
H1 TURRET UNCLAMP CONFIRM 
DELAY 

20 T38 
 
  

21 T40 
 
  

22 T42 
 

R512.5 H1 SPINDLE BRAKE DELAY TIMER 

23 T44 
 

G7.5 H1 POISTION TRACKING DELAY TIMER

24 T46 
 

G126.2 
H1 THIRD AXIS BREAKING SIGNAL 
DELAY TIMER 

25 T48 
 

R863.6 
FINISHED WORKPICE CONVEYOR 
BELT RUNNING TIMER 

26 T50 
 

R712.5 H2 SPINDLE BRAKE DELAY TIMER 

27 T52 
 

G1007.5 H2 POISTION TRACKING DELAY TIMER

28 T54 
 

G1126.2 
H2 THIRD AXIS BREAKING SIGNAL 
DELAY TIMER 
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No. DATA 
ADDRESS 

OUTPUT 
ADDRESS DESCRIPTION 

29 T56 
 

R60.4 
CHIP CONVEYOR FORWARD RUN 
TIMER 

30 T58 
 

R60.5 
CHIP CONVEYOR FORWARD RUN 
PAUSE TIMER 

31 T60 
 
  

32 T62 
 
  

33 T64 
 
  

34 T66 
 
  

35 T68 
 
  

36 T70 
 
  

37 T72 
 
  

38 T74 
 
  

39 T76 
 

R1604.0 
H1 TURRET UNCLAMP CONFIRM 
DELAY 

40 T78 
 

R1110.3 H1 M196 DELAY FINISH TIMER 

41 T80 
 

R1128.0 H1 SPINDLE MONITOR DELAY TIMER 

42 T82 
 

R1119.3  
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No. DATA 
ADDRESS 

OUTPUT 
ADDRESS DESCRIPTION 

43 T84 
 
  

44 T86 
 
  

45 T88 
 
  

80 T158 
 

A8.0 WARNING DISPLAY DELAY TIMER 

85 
 
   

 
86    

 
87    

 
88    

 
89    

 
90    

96  
 
  

97  
 
  

    

    

    

 
 



 

B-28 

4 Keep Relay function 
K00    7       6       5       4         3        2      1       0 

DRLK HYDSW CKPS SPDRN HYDST PTCH STCK TLSTEP
        

 
NAME&BIT DESCRIPTION 

BIT 0 
1: TOOL SETTER IS EQUIPPED 
 
0: TOOL SETTER IS NOT EQUIPPED 

BIT 1 
1: ENABLE “ CYCLE START “ WHEN CHUCK IS UNCLAMP 
 
0: DISABLE “CYCLE START “ WHEN CHUCK IS UNCLAMP 

BIT 2 
1: PARTS CATCHER IS EQUIPPED 
 
0: PARTS CATCHER IS NOT EQUIP[PED 

BIT 3 

1: HYD. PUMP START PUSH BUTTON IS UNUSED  
  ( CE TYPE ) 
0: HYD. PUMP START PUSH BUTTON IS USED  
  ( NOT CE TYPE ) 

BIT 4 

1: THE SPINDLE WILL ROTATE WHEN RUNNING THE 
  PROGRAM IN “ DRY RUN “ CONDITION 
0: THE SPINDLE WILL NOT ROTATE WHEN RUNNING THE 
  PROGRAM IN “ DRY RUN “ CONDITION 

BIT 5 
1: H1 SPINDLE CHUCK PROXIMITY SWITCH IS NOT 
  EQUIPPED 
0: H1 SPINDLE CHUCK PROXIMITY SWITCH IS EQUIPPED 

BIT 6 

1: THE HYDRAULIC PRESSURE CONFIRMATION SWITCH IS
  NOT EQUIPPED 
0: THE HYDRAULIC PRESSURE CONFIRMATION SWITCH IS
  EQUIPPED 

BIT 7 
1: WHEN SAFEDOOR OPEN , COOLANT WATER WILL NOT 
  STOP 
0: WHEN SAFEDOOR OPEN , COOLANT WATER WILL STOP

 
 
 



 

B-29 

<  KEEP RELAY  > 
K01    7      6      5      4      3     2      1       0 

 DH65  SPNCKM    SSPCKSW

        
 

NAME&BIT DESCRIPTION 

BIT 0 

1: H2 SPINDLE CHUCK PROXIMITY SWITCH 
  CONFIRMATION SWITCH IS NOT EQUIPPED 
0: H2 SPINDLE CHUCK PROXIMITY SWITCH 
  CONFIRMATION SWITCH IS EQUIPPED 

BIT 1  

BIT 2  

BIT 3 
1: THE AUTO DOOR IS EQUIPPED. 
 
0: THE AUTO DOOR IS NOT EQUIPPED. 

BIT 4 

1: CHUCK COMMAND M10/M11 IS EFFECTIVE ,WHEN THE 
  H1 and H2 SPINDLE IS ROTATING. 
0: CHUCK COMMAND M10/M11 IS NOT EFFECTIVE , WHEN
  THE H1 AND H2 SPINDLE IS ROTATING. 

BIT 5 1:  
0:  

BIT 6 
1: USE TYPE “ DH-65 “BAR FEED SETTING 
 
0: STANDARD SETTING 

BIT 7 1: SPINDLE “SAR” SIGNAL IS DETECT 
0: SPINDLE “SAR” SIGNAL IS NOT DETECT 

 
 
 



 

B-30 

<  KEEP RELAY  > 
K02    7        6      5        4        3       2       1       0 

STRMDEF  DOPTEN  LNSM52 LNS LNSM51  
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2 1: USE “LNS “ TYPE BAR FEED  
0: STANDARD SETTER  

BIT 3 1: USE “ LNS “ TYPE BAR FEEDER CHUCK SIGNAL SELECT 
0: STANDARD SETTING 

BIT 4 1: USE “ LNS “ TYPE BAR FEEDER BAR END SIGNAL SELECT
0: STANDARD SETTING 

BIT 5 1:  
0:  

BIT 6 
1: PUSH BAR ON 
 
0: STANDARD SETTING 

BIT 7 
1: MEMORY RESTART MODE IS NOT EFFECTIVE 
 
0: MEMORY RESTART MODE IS EFFECTIVE 

 
 
 
 



 

B-31 

<  KEEP RELAY  > 
K03   7        6        5       4       3       2       1      0 

2FT      IEMCA  

        
 

NAME&BIT DESCRIPTION 

BIT 0  

BIT 1 1: USE “IEMCA “ BAR FEED  
0: STANDARD 

BIT 2  

BIT 3  

BIT4  

BIT 5  

BIT 6  

BIT 7 1: TWO FOOT SWITCH IS USE OF CHUCK CL / UCL FUNCTION 
0: ONE FOOT SWITCH IS USE OF CHUCK CL / UCL FUNCTION 

 
 
 



 

B-32 

<  KEEP RELAY  > 
K04    7      6       5       4        3        2       1        0 

   YAMAS   TLHPMA TLTND 
        

 
NAME&BIT DESCRIPTION 

BIT 0 

1: WHEN THE TOOL SETTER ARM IS DOWN ,TURRET 
INDEX IS EFFECTIVE IF NOT IN HOME POSITION 
0: WHEN THE TOOL SETTER ARM IS DOWN ,TURRET 
INDEX IS NOT EFFECTIVE  IF NOT IN HOME POSITION  

BIT 1 1: H1 TOOL SETTER “ HPMA “ TYPE USED 
0: STANDARD SETTING 

BIT 2 
1: EMERGENCY STOP ON CHIP CONVEYOR IS NOT 
EQUIPPED. 
0: EMERGENCY STOP ON CHIP CONVEYOR IS EQUIPPED.

BIT 3 1: H2 TOOL SETTER “ HPMA “ TYPE USED 
0: STANDARD SETTING 

BIT 4 1:  
0:  

BIT 5 1:  
0:  

BIT 6 1: USE “SN542 “ BAR FEED  
0: STANDARD 

BIT 7  

 
 
 



 

B-33 

<  KEEP RELAY  > 
K05    7      6       5       4        3         2      1       0 

SEMCA SEMCAM DH65N  DNC PCUN PAT PATNCAL
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2 1: EXTERNAL PARTS COUNTER IS USED 
0: INTERNAL PARTS COUNTER IS USED 

BIT 3 1: DNC FNCTION IS USED 
0: STANDARD SETTING 

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-34 

<  KEEP RELAY  > 
K06     7       6       5        4       3        2      1      0 

SPORC      Z2ND TB-PT
        

 
NAME&BIT DESCRIPTION 

BIT 0 1: H1 LOAD MONITOR WITH TOOL LIFE MANAGEMENT. 
0: H1 LOAD MONITOR WITHOUT TOOL LIFE MANAGEMENT . 

BIT 1 
 
1:H2 LOAD MONITOR WITH TOOL LIFE MANAGEMENT. 
0:H2 LOAD MONITOR WITHOUT TOOL LIFE MANAGEMENT . 

BIT 2 

1: THE STATE OF OPERATE KEY WILL KEEPING WHEN DO 
RESTART 
0: THE STATE OF OPERATE KEY WILL CAN NOT KEEPING 
WHEN DO RESTART 

BIT 3 
1:  AT “MEM” MODE , COUNTER ARRIVAL WOULD NOT 
   DISPLAY 
0:  AT “MEM” MODE , COUNTER ARRIVAL WOULD DISPLAY 

BIT 4 

1:C AXIS SERVO OFF AND POSITION MEMORY AFTER SPINDLE 
BRAKED. 
0: C AXIS SERVO NOT OFF AND POSITION NOT MEMORY 
AFTER SPINDLE BRAKED. 

BIT 5 1:  
0:  

BIT 6 H1 SPINDLE DIRECTION SET (UNNECESSARY CHANGE). 

BIT 7 

1: NC RESET SIGNAL WOULD RELEASE SPINDLE 
ORIENTATION 
0: NC RESET SIGNAL WOULD NOT RELEASE SPINDLE  
  ORIENTATION 

 
 



 

B-35 

<  KEEP RELAY  > 
K07    7        6       5       4        3       2        1      0 

       SVTLK
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1 

 
1:CHIP CONVEYOR STOP BY “RST” IS NOT EFFECTIVE. 
0:CHIP CONVEYOR STOP BY “RST” IS EFFECTIVE. 

BIT 2 

1:THE SPINDLE NOT STOP WHEN BREAK VALUE ARRIVE.  
(FOR H1 LOAD MONITOR FUNCTION) 
0:THE SPINDLE STOP WHEN BREAK VALUE ARRIVE. 
(FOR H1 LOAD MONITOR FUNCTION) 

BIT 3 

1:THE SPINDLE NOT STOP WHEN BREAK VALUE ARRIVE.  
(FOR H2 LOAD MONITOR FUNCTION) 
0:THE SPINDLE STOP WHEN BREAK VALUE ARRIVE. 
(FOR H2 LOAD MONITOR FUNCTION) 

BIT 4 

 
1: 
0: 
 

BIT 5 

1: H1 I/O LINK TURRET MANUAL ADJUST BY JOG IS 
EFFECTIVE. 
0: H1 I/O LINK TURRET MANUAL ADJUST BY JOG IS NOT  
  EFFECTIVE. 

BIT 6 

1: H2 I/O LINK TURRET MANUAL ADJUST BY JOG IS 
EFFECTIVE. 
0: H2 I/O LINK TURRET MANUAL ADJUST BY JOG IS NOT  
  EFFECTIVE. 

BIT 7 

 
1: MULTI ORIENTATION DISABLED 
0: MULTI ORIENTATION ENABLED 

 
 



 

B-36 

<  KEEP RELAY  > 
K08    7       6       5        4       3        2       1       0 

    TN8 TN4 TN2 TN1 
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-37 

<  KEEP RELAY  > 
K09    7      6       5        4        3        2        1        0 

SPRNMSH SPRNMSG SPRNMSF SPRNMSE SPRNMSD SPRNMSC SPRNMSB SPRNMSA
        

 
NAME&BIT DESCRIPTION 

BIT 0 
1: SPINDLE RUNING COMMAND M10 (CHUCK 
  UNCLAMP ) ,SPEED RANGE B 
0: STANDARD SETTING 

BIT 1 
1: SPINDLE RUNING COMMAND M10 (CHUCK 
  UNCLAMP ) ,SPEED RANGE C 
0: STANDARD SETTING 

BIT 2 
1: SPINDLE RUNING COMMAND M10 (CHUCK 
  UNCLAMP ) ,SPEED RANGE D 
0: STANDARD SETTING 

BIT 3 
1: SPINDLE RUNING COMMAND M10 (CHUCK 
  UNCLAMP ) ,SPEED RANGE E 
0: STANDARD SETTING 

BIT 4 
1: SPINDLE RUNING COMMAND M10 (CHUCK 
  UNCLAMP ) ,SPEED RANGE F 
0: STANDARD SETTING 

BIT 5 
1: SPINDLE RUNING COMMAND M10 (CHUCK 
  UNCLAMP ) ,SPEED RANGE G 
0: STANDARD SETTING 

BIT 6 

1: SPINDLE RUNING COMMAND M10 (CHUCK 
  UNCLAMP ) ,SPEED RANGE H 
0: STANDARD SETTING 

BIT 7  

 
 



 

B-38 

<  KEEP RELAY  > 
K10    7       6       5        4       3       2        1       0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-39 

<  KEEP RELAY  > 
K11    7       6        5        4      3        2       1      0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-40 

<  KEEP RELAY  > 
K12     7       6       5       4       3        2       1       0 

SPJSP7 SPJSP6 SPJSP5 SPJSP4 SPJSP3 SPJSP2 SPJSP1 SPJSP0
        

 
NAME&BIT DESCRIPTION 

BIT 0 

1: ( SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
   BINARY SCALE )         BIT 0 
0: 

BIT 1 

1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )        BIT1                           
0: 

BIT 2 

1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )          BIT 2 
0: 

BIT 3 

1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )         BIT3 
0: 

BIT 4 

1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )        BIT 4  
0: 

BIT 5 

1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )        BIT5 
0: 

BIT 6 

1: ( SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )         BIT6 
0: 

BIT 7 

1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )         BIT 7 
0: 

 
 



 

B-41 

<  KEEP RELAY  > 
K13    7       6       5        4       3        2       1       0 

SPJSP    SPJSP11 SPJSP10 SPJSP9 SPJSP8
        

 
NAME&BIT DESCRIPTION 

BIT 0 
1: ( SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )                 BIT 8 
0: 

BIT 1 
1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )                 BIT9                    
0: 

BIT 2 
1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )                  BIT10                  
0: 

BIT 3 
1: (SETTING OF H1 SPINDLE JOG SPEED , AND SET BY 
BINARY SCALE )                 BIT11 
0: 

BIT 4 1:                   (UNUSED ) 
0: 

BIT 5 1:                   (UNUSED ) 
0: 

BIT 6 1:                   (UNUSED ) 
0: 

BIT 7 
1: (STANDARD SETTING ) H1 AND H2 SPINDLE SPEED 
COMMAND SELECT SIGNAL 
0: UNUSED 

 
 



 

B-42 

<  KEEP RELAY  > 
K14    7        6       5       4        3       2       1       0 

TBIN7 TBIN 6 TBIN 5 TBIN 4 TBIN 3 TBIN 2 TBIN 1 TBIN 0
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-43 

<  KEEP RELAY  > 
K15     7      6       5         4       3       2       1       0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-44 

<  KEEP RELAY  > 
K16    7        6       5       4       3        2       1      0 

MWRTF2 MWRTF       
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-45 

<  KEEP RELAY  > 
K17    7       6        5       4        3        2       1       0 

DTBLDSP ANASTAT TRCSTART MEMINP SELCTMDL AUTORUN PRGRAM LADMASK
        

 
NAME&BIT DESCRIPTION 

BIT 0 (FANUC USED) 

BIT 1 (FANUC USED) 

BIT 2 (FANUC USED) 

BIT 3 (FANUC USED) 

BIT 4 (FANUC USED) 

BIT 5 (FANUC USED) 

BIT 6 (FANUC USED) 

BIT 7 (FANUC USED) 

 
 
 



 

B-46 

<  KEEP RELAY  > 
K18    7       6       5        4        3        2       1      0 

IGNDINT  CHKPRTY CALCPRTY TRNSRAM TRGSTAT DBGSTAT IGNKEY
        

 

NAME&BIT DESCRIPTION 

BIT 0 (FANUC USED) 

BIT 1 (FANUC USED) 

BIT 2 (FANUC USED) 

BIT 3 (FANUC USED) 

BIT 4 (FANUC USED) 

BIT 5 (FANUC USED) 

BIT 6 (FANUC USED) 

BIT 7 (FANUC USED) 

 
 



 

B-47 

<  KEEP RELAY  > 
K19   7       6        5       4       3        2       1        0 

      C-REJECT FROM-WRT
        

 
NAME&BIT DESCRIPTION 

BIT 0 (FANUC USED) 

BIT 1 (FANUC USED) 

BIT 2 (FANUC USED) 

BIT 3 (FANUC USED) 

BIT 4 (FANUC USED) 

BIT 5 (FANUC USED) 

BIT 6 (FANUC USED) 

BIT 7 (FANUC USED) 

 



 

B-48 

<  KEEP RELAY  > 
K20    7        6       5       4       3        2       1        0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2  

BIT 3  

BIT 4 1: COOLANT LEVEL SENSOR SETTING. 
0: STANDARD SETTING. 

BIT 5  

BIT 6  

BIT 7  

 



 

B-49 

<  KEEP RELAY  > 
K21    7         6       5       4       3        2       1       0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2 1:STEADY IS EQUIPPED. 
0: STEADY NOT EQUIPPED. 

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 



 

B-50 

<  KEEP RELAY  > 
K22    7         6       5       4       3        2       1       0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0 1: CHUCK SECOND PRESSURE SETTING. 
0: STANDARD SETTING. 

BIT 1  

BIT 2 
1: H1 CF AXIS CONTROL IS EQUIPPED. 
0: H1 CF AXIS CONTROL IS NOT EQUIPPED. 
 

BIT 3 1: H2 CF AXIS CONTROL IS EQUIPPED. 
0: H2 CF AXIS CONTROL IS NOT EQUIPPED. 

BIT 4  

BIT 5  

BIT 6 1: H1 SPINDLE ORIENTATION. 
0: STANDARD SETTING. 

BIT 7 1: H2 SPINDLE ORIENTATION. 
0: STANDARD SETTING. 

 



 

B-51 

<  KEEP RELAY  > 
K23    7         6       5       4       3        2       1       0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0 1: ROBOT SETTING. 
0: STANDARD SETTING. 

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5 1: Y AXIS DEFINE IN 4TH. 
0: OTHERS 

BIT 6  

BIT 7  

 



 

B-52 

<  KEEP RELAY  > 
K31   7         6       5       4       3        2       1        0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0 1: H1 CS AXIS SELECT. 
0: STANDARD SETTING. 

BIT 1 1: H2 CS AXIS SELECT. 
0: STANDARD SETTING. 

BIT 2 1: H1 MILLING AXIS USE SPINDLE FUNCTION. 
0: STANDARD SETTING. 

BIT 3 1: H2 MILLING AXIS USE SPINDLE FUNCTION. 
0: STANDARD SETTING. 

BIT 4 1: OTHER TURRETS. 
0: I/O LINK TURRET. 

BIT 5  

BIT 6  

BIT 7 1: AUTO DOOR SENSOR TYPE SELECT. 
0: STANDARD SETTING. 

 



 

B-53 

<  KEEP RELAY  > 
K32    7         6       5       4       3        2       1       0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0  

BIT 1  

BIT 2 1: AUTODOOR ALARM SET. 
0: STANDARD SETTING. 

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 



 

B-54 

<  KEEP RELAY  > 
K33    7        6       5       4       3        2       1        0 

        
        

 
NAME&BIT DESCRIPTION 

BIT 0 1: H1 MILLING AXIS USE SPINDLE MOTOR 
0: H1 MILLING AXIS USE SERVO MOTOR 

BIT 1  

BIT 2  

BIT 3  

BIT 4  

BIT 5  

BIT 6  

BIT 7  

 
 



 

B-55 

5 DATA TABLE 
<   DATA  TABLE  > 

NO DTAT 
ADDRESS

SETTING 
VALUE 

DESCRIPTION 

1 D00   

2 D01   

3 D02   

4 D03   

5 D04   

6 D05   

7 D06   

8 D07   

9 D08 -1 MAIN SPINDLE ANALOG VOLTAGE SETTING 
IN MANUAL MODE (H1)  

10 D09 -113 MAIN SPINDLE ANALOG VOLTAGE SETTING 
IN MANUAL MODE( H1) 

11 D10 0 SPINDLE STOP IS IN MANUAL MODE , 
ANALOG VOLTAGE WILL BE ZERO 

12 D11 0 SPINDLE STOP IS IN MANUAL MODE , 
ANALOG VOLTAGE WILL BE ZERO 

13 D12 -1 MILLING SPINDLE ANALOG VOLTAGE 
SETTING IN MANUAL MODE(H1) 

14 D13 -113 MILLING SPINDLE ANALOG VOLTAGE 
SETTING IN MANUAL MODE(H1) 

 



 

B-56 

<   DATA  TABLE  > 

NO DTAT 
ADDRESS

SETTING 
VALUE DESCRIPTION 

15 D14 -1 MAIN SPINDLE ANALOG VOLTAGE SETTING 
IN MANUAL MODE (H2)  

16 D15 -113 MAIN SPINDLE ANALOG VOLTAGE SETTING 
IN MANUAL MODE( H2) 

17 D16   

18 D17   

19 D18 -1 
MILLING SPINDLE ANALOG VOLTAGE 
SETTING IN MANUAL MODE(H2) 
 

20 D19 -113 
MILLING SPINDLE ANALOG VOLTAGE 
SETTING IN MANUAL MODE(H2) 
 

21 D20   

22 D21   

23 D22   

24 D23   

25 D24   

26 D25   

27 D26   

28 D27   

 
 



 

B-57 

<   DATA  TABLE  > 

NO DTAT 
ADDRESS

SETTING 
VALUE DESCRIPTION 

29 D28   

30 D29   

31 D30   

32 D31   

33 D32   

34 D33   

35 D34   

36 D35   

37 D36   

38 D37   

39 D38   

40 D39   

41 D40 0  

42 D41 0  

 



 

B-58 

<   DATA  TABLE  > 

NO DTAT 
ADDRESS

SETTING 
VALUE DESCRIPTION 

43 D42   

44 D43   

45 D44   

46 D45   

47 D46   

48 D47   

49 D48   

50 D49   

51 D50 
8 TOOLS 9 

10 TOOLS 11 

12 TOOLS 13 

 
T-CODE COMMAND LIMIT 
 

52 D51   

53 D52 
8 TOOLS 9 
10 TOOLS 11
12 TOOLS 13

 
T-CODE COMMAND LIMIT  
 

54 D53   

55 D54   

56 D55   

 



 

B-59 

<   DATA  TABLE  > 

NO DTAT 
ADDRESS

SETTING 
VALUE DESCRIPTION 

57    

58 D58 PLC 
HEAD1 BLOCK DELETE、SIGNAL BLOCK、
OPTION STOP AND HEAD1 MODEHOLD 

59 D59 PLC  
HEAD2 BLOCK DELETE、SIGNAL BLOCK、
OPTION STOP AND HEAD1 MODEHOLD 

60    

61    

62    

63    

64    

65    

66    

67    

68    

57    

58 D58 PLC 
HEAD1 BLOCK DELETE、SIGNAL BLOCK、
OPTION STOP AND HEAD1 MODEHOLD 
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C. Twin turrets operation 
C.1. Twin turrets machine structure 

 
Fig. C.1.1 GTX-2000 
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C.2. Relevant command 
**2 path system machine types for having their individual program area, besides 

their own M code, the M code of HEAD1 & HEAD2 are the same (different from 

sub-spindle machine types).  

 
C.2.1. M43/M44/M45 HEAD1 dedicated code 

M43=Spindle synchronous control fwd 

M44=Sp synchronous control rvs 

M45=Sp synchronous control stop 
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C.2.2. Code M300~M300 of Communication Between H1& H2 
Specification and usage for M300~M399 
Generally under machines with twin spindles & single turret (single path system), 

OP1 & OP2 control the whole process procedure by the same one main program.  

Each procedure is executed by main program in order.  Since there is one turret 

only, it cannot execute process of OP1 & OP2 at the same time.  Consequently, 

the operation of program is more steady and precise, without problems as time 

difference.  
 
 
 
 
 
 
 
 
 
 

Machines with twin spindles & twin turrets for having its own individual spindle, 

turret and independent program area, can execute process of OP1 & OP2 at the 

same time.  Under situation like this, the confirmation of action between HEAD1 

& HEAD2 becomes very important. If HEAD2 enters work area of HEAD1 without 

permission of HEAD1 (ready to let spindle of HEAD2 enter work area of HEAD1 

for parts-catch), it might create crash with turret of HEAD1.  Therefore we take 

M300~M399 as codes for the communication between HEAD1 & HEAD2. 

 

The rule is: When one of the systems execute to M3xx, which system will pause 

and wait until the other system execute to the same M3xx.  Then the two 

systems will continue executing the next command individually.  

 

Thus, users can insert code M3xx in program as control for action confirmation 

according to requirement of the program.  

 

Code M3xx not like other M codes has special meaning (Ex. M3=Spindle forward, 

M8=Coolant water ON), the meaning of code M300, M301, M302 to M399 is the 

same: “Pause until the other system execute to the same M code, and continue 

executing the next step”. 

NC 

Spindle 

Turret 

Sub-spindle 

In single path system, all moves 
control by one program and have 
fixed order.  It will not create crash 
from time differences. 
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Since code M300~M399 has character of the same meaning, we suggest not to 

repeat the same code M3xx in the same program.  If repeat code M3xx, owing to 

the time difference between processes of OP1 & OP2, it’s easy to correspond to 

the unexpected code M3xx and create crash in consequence.  So here we 

strongly suggest not repeating code M3xx in the same program. Ex. M300, M301, 

M302…in order. Do not repeat the used M300!  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In twin systems, all actions controlled by 2 programs.  Action sequence may 
change according to different machine time, and that may cause collision by 
time differences.  So wait code (M3XX) is used for sequences coordination 
between 2 systems. 

NC1 

Spindle 1 Turret 1 

NC2 

Turret 2 Spindle 2 

M300~
M399 
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Example of twin systems parts-catch 
HEAD1 
N100(Bar feeding) 
M300 (Confirm HEAD2 return to zero point) 
G28 U0. W0. 
M10 
G4 U1. 
T0101 (Parts stopper) 
G0 X0. Z10. 
G98 G1 Z0. F1000 
M46 (Allow bar feeding by bar feeder) 
M0 
M11 
G4 U1  
G0 X150. Z50. 
M01 
N200 (OD rough cutting) 
: 
N300 (OD finishing) 
: 
N400 (Parts-catch & Bar cut-off) 
G28 U0. 
T0404 (Cut-off tool) 
G0 Z-50. (Dodge H2 chuck position) 
M301 (Here is to tell H2 that OP1 of H1 has  
     finished process, parts-catch is allowed) 
M302 (Waiting HEAD2 reach parts-catch position)
G97 S200 M43 
M303 (Tell HEAD2 that HEAD1 has finished  
       spindle/sub-spindle synchronous turn) 
M304 (Waiting HEAD2 to clamp work piece) 
G0 X30. 
G99 G1 X-1. F0.08 
G0 X30. 
M305 (Tell HEAD2 that HEAD1 has cut off work 
      piece) 
M45 (Stop spindle/sub-spindle synchronous turn)
M306 (Waiting HEAD2 return to zero position) 
G28 U0.W0. 
M30% 

HEAD2 
N100 (Initialization) 
G28 U0. W0. 
M300 (Here is to tell HEAD1 to confirm HEAD2 has 
returned to zero position) 
M10 (Chuck unclamp, to avoid crash in  
      parts catching) 
M301 (Waiting HEAD1 to finish processing 
      OP1 and allow parts catching) 
G0 Z-480 
G98 G1 Zb2 F1000 
M302 (Tell HEAD1 that HEAD2 has  
      reached parts-catch position) 
M303 (Waiting HEAD1 spindle/sub-spindle  
      to finish synchrony) 
M11 
G4 X1. 
M304 (Tell HEAD1 that HEAD2 chuck had   
      work piece clamped) 
M305 (Waiting HEAD1 to cut off work  
       piece) 
G28 W0. (HEAD2 return to zero position) 
M306 (Tell HEAD1 that HEAD2 has  
       returned to zero position) 
: 
N200 (OD rough cutting) 
: 
N300 (OD finishing) 
: 
M68 (Parts catcher reach out) 
M10 
M30 
% 
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C.3. Operation 
HEAD Option: 

In operation of machines with 2 path systems, as some keys on the operation 

panel are common for both systems, must first push HEAD option key to assign 

the desirable system before operation. 
 

C.3.1. H1 Tool offset 
When executing tool adjustment to H1, must first push the system option key H1 

(to select H1 system, “HEAD1” will show at right corner in bottom of the monitor) 

of common area, and select the axial to move, then move the tool nose by 

manual handle to execute tool adjustment. Since H1 has been selected first, the 

offset value of testing will be inputted automatically into the tool length offset area 

of HEAD1 in the computer. 
 
C.3.2. H2 Tool offset 

When executing tool adjustment to H2, must first push the system option key H2 

(to select H1 system, “HEAD2” will show at right corner in bottom of the monitor) 

of common area, and select the axial to move, and then move the tool nose by 

manual handle to execute tool adjustment. Since H2 has been selected first, the 

offset value of testing will be inputted automatically into the tool length offset area 

of HEAD2 in the computer. In operation, as HEAD2 is different in structure, X-axis 

and Z-axis control the move of turret; ZS-axis controls the move of spindle. So 

when executing ZS axial movement or cutting codes, work piece is moved 

instead of tool nose. This has confused people who operated this type of machine 

for the first time. In program writing, as back process is to cut from left to right 

side (negative to positive direction), and the Z-axial of machine is to cut by 

moving the work piece, hence the program of HEAD2 will be written as same as 

HEAD1, which is to cut from positive to negative direction. No need to change the 

positive/negative sign of Z-axis as cutting by sub-spindle. 
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C.4. HEAD2 Tool Adjustment at Parts-Catch Point 
After finishing OP1 in HEAD1, in order to continue processing OP2, can call 

HEAD2 to move to HEAD1 side to execute parts-catch and cut-off action. The 

setting for parts-catch point of HEAD2 is as following steps: 

 

1. HEAD1 turret executes X-axis and Y-axis zero position return and then move 

Z-axis to the stand-by cutting position. 

2. Execute X & Z-axis zero position return to HEAD2, HEAD2 chuck unclamp. 

3. Execute HEAD2 chuck unclamp. 

4. By HANDLEX100 mode, use manual handle to move the Z-axis of HEAD2 to 

the right end of work piece, and record the current Z value (assumed as Zb1) 

of HEAD2. 

5. And slowly move the HEAD2 chuck to reach the stand-by parts-clamp position, 

and record the current Z value (assumed as Zb2) of HEAD2. 

6. By HANDLEX100 mode, use manual handle to move the Z-axis of HEAD2 to 

be away from work piece, execute Z-axis zero position return to HEAD2. 

7. Substitute the value of point Zb1 & Zb2 in parts-catch program of HEAD2 to 

process auto parts catching. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Zb1 

○4 Move to approach 
position Zb1 H2 at zero point 

○5 From approach position Zb1 move to clamp position Zb2 

Zb2 
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C.5. Program Writing 
C.5.1. Example of Parts-Catch (Single Piece) 
HEAD1 
N5 (TRANSFER)  
G28 U0. V0.0 
G28 W0.0 
T0303 (Empty tool position) 
G0 Z-50. 
(Avoid the position of HEAD2 spindle)
M300 (Allow H2 spindle to catch parts 
      in H1) 
M301 (Waiting H2 to reach parts-catch 
      position) 
G97 S200 M43 (Twin spindles  
               synchrony) 
M302 (Tell H2 that synchronous turn 
       has finished) 
M303 (Waiting H2 to clamp parts) 
M10 
G4 X1. 
M304 (Tell H2 that H1 chuck unclamp)
M305 (Waiting H2 to return to zero  
      position) 
**Very important!! If start action 
before confirming H2 return to zero 
position, it will crash easily with 
spindle of H2!! 
G28 U0. W0. 
M30 
% 
 

HEAD2 
N00 (TRANSFER) 
G28U0.W0. A0.0 
M10 
M300 (Wait H1 to allow H2 catch parts) 
G0 A-400. (Rapid stand-by point Zb1) 
G98 G1 A-420. F1000(Parts-catch  
                    position Zb2) 
M301(Tell H1 that H2 has reached  
      parts-catch point) 
M302(Waiting H1 to execute twin 
      spindle synchronous turn) 
M11 
G4X1. 
M303 (Tell H1 parts-clamp finished) 
M304 (Waiting H1 chuck unclamp) 
G98 G1 A-400.0 F1000 
G28 A0.0 
M305 (Tell H1 that H2 has returned to 
       zero position) 
N100 (OD Rough cutting) 
: 
N200 (OD Finishing) 
: 
M30 
% 
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Example for twin system parts catch (single piece) 

 
Fig. C.5.1 
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C.5.2. Example of Parts-Catch (Bar Cut-Off) 
HEAD1 
 
N400 (Parts-catch & cut-off) 
G28 U0. V0.0 
T0404 (Cut-off tool) 
G0 Z-50. (Avoid H2 chuck forward position)
M301 (Here is to tell H2 that OP1 of H1 has
      finished process, parts-catch is  
      allowed!!) 
M302 (Waiting HEAD2 to reach parts-catch 
      position) 
G97 S200 M43 
M303 (Tell H2 that H1 has finished twin  
       spindles synchronous turn) 
M304 (Wait H2 to clamp work piece) 
G50 S2000 
G96 S150 
G0 X30. 
G1 X-1. F0.08 
G0 X30. 
M305 (Tell H2 that H1 has cut off work  
      piece) 
M45 (Stop twin spindles synchronous turn)
M306 (Waiting H2 to return to zero position)
**Very important!! If start action before 
confirming H2 return to zero position, it 
will easily crash with spindle of H2!! 
G28 U0.0  
G28 W0.0 
M30% 
 

HEAD2 
 
N100 (Initialization) 
G28 A0.0. 
M10 (Chuck unclamp, to avoid crash in 
     parts catching) 
M301 (Waiting H1 to finish OP1 and  
      allow to catch parts) 
M95 (Allow H2 to enter work area of H1)
G0 A-400. (Rapid stand-by point Zb1) 
G98 G1 A-420. F1000 (Parts-catch  
                     pointZb2) 
M302 (Tell H1 that H2 has reached  
      parts-catch position) 
M303 (Waiting H1 twin spindles  
      synchrony finish) 
M11 
G4 X1. 
M304(Tell H1 that H2 chuck had work  
      piece clamped) 
M305 (Waiting H1 to cut off work piece) 
G98 G1 A-400.0 F1000 
G28 W0. (H2 return to zero position) 
M306 (Tell H1 that H2 has returned to  
      zero position) 
: 
N200 (OD rough cutting) 
: 
N300 (OD finishing) 
: 
M30 
% 
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H2 hold workpiece example (Long parts cut off) 

 
Fig. C.5.2 
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C.5.3. Example of Parts-Catch (bar pull-out & cut-off) 
Assume: 
Bar dia.ψ30mm , finished part length 40mm, clamp length 20mm, cut-off tool width 
3mm 
HEAD1 
N800 (TRANSFER) 
G28 U0. V0.0 
T0303 (Cut-off tool) 
G0 Z-50. (Dodge H2 chuck position) 
G97 S200 M43 (Twin spindle  
              synchronous turn) 
M310 (Here is to tell H2 that OP1 of H1 
     has finished process, allow to catch 
     parts!!) 
M311 (Waiting H2 to reach parts-pull  
      position and clamp parts) 
M10 
M312 (Allow H2 to pull parts) 
M313 (Wait H2 finish parts pull-out) 
M11 
G50 S500 
G96 S150 
G99 G0 Z0. 
X32. 
G99 G1 X-1. F0.1 
G0 X32. 
M314 (Tell H2 parts been cut off) 
M45 
M315 (Wait H2 return to zero point) 
G28 U0. W0. 
M30 
% 
 

HEAD2 
N00 
T1200 (Empty tool position) 
G28 U0. W0. 
G28 A0.0 
M10 
M310 (Waiting H1 to finish processing  
      OP1 and allow parts-catch) 
G0 A-400. (Rapid stand-by point Zb1) 
G98 G1 A-420. (Parts-catch point Zb2) 
M11 
M311 (Tell H1 that H2 has reached  
       parts-pull position) 
M312 (Wait H1 chuck unclamp) 
G98 G1 A[-420.0+43.0] F1000 (Parts 
pull-out  
 length40 + tool cut-off width3 = 43mm) 
M313 (Tell H1 parts been pulled out) 
M314 (Wait H1 to cut off parts) 
G98 G1 A[ _____ ] 
M315 (Tell H1 that H2 has returned to  
       zero point) 
N100 (OD rough cutting) 
: 
N200 (OD finishing) 
: 
G28 U0. W0. 
M30 
% 
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Example for twin spindle parts catch (incl. pull and cut off) 

 
Fig. C.5.3 
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C.6. Parts catcher 
Connect work piece to sub-spindle side and finish processing, then use parts 

catcher to deliver the finished work piece out of the machine in order to process 

machining for the next work piece. 

 

Example 
 : 
G28U0.0V0.0(X, Y axis zero return)
G28W0.0(Z axis zero return) 
M300 
M301 
 : 
 

 : 
M300 
G28U0.0 W0.0 M5 
G28 A0.0 
M162 (Parts catcher extend) 
G0 A-_____ (deliver position) 
M161 (Parts catcher retract) 
G28 A0.0 (H2 retract) 
M301 
M30 
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