H4D-T

Lathe CNC Controller

Manual

Ver : Dec. , 2013

HUST Automation Inc.
No. 80 Kon Yei Road, Toufen, Miaoli, Taiwan
Tel: 886-37-623242
Fax: 886-37- 623241






1 MAIN FEATURES OF LATHE CNC CONTROLLER
2 INSTRUCTION
21 Basic Instructions
Power-On Display
Standby Display

Auto Mode Display
MDI Mode Display
Home Origin Mode Display
Jog Mode display
Edit Mode display
Program Mode Display
I/O Mode Display
Tool Compensation Display
Graphic mode
2.2 Program Edition
2.2.1 Programming Introduction
2211 Part Program
221.2 Methods Of Programming
2213 The Composition of A Part Program
2214 Coordinate System
2215 Control Range
222 Program Editing
2.2.2.1 Program Selection
2222 New Program Editing
2223 Program Revision
2224 Rules for Numerical Input
2.2.2.5 Notes on Program Edit

3 G/M Codes
3.1 Command codes
3.2 Positioning, GOO

3.3 Linear Interpolation, GO1

TABLE OF CONTENTS

1-1

241

2-1
2-1

2-2
2-3
2-3
2-4

2-6
2-8

2-15
2-16
2-16
2-16
2-16
2-18
2-20
2-25
2-26
2-26
2-27
2-30
2-33
2-34



HUST CNC H4D-T MANUAL

3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.1
3.12
3.13
3.14
3.15
3.16
3.17
3.171
3.17.2
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27
3.27 1
3.27.2
3.27.3
3.27.4
3.28
3.28.1
3.28.2
3.28.3
3.29
3.29.1
3.29.2
3.30
3.31

Circular Interpolation, G02 & G03

Dwell, G0O4

Parabolic Cutting, GO5

Exact Stop Check, G09. G61, G62

Spindle Positioning Command, G15

Cylindrical Plane, G16

Plane Setup, G17~G19

Automatic Reference Position Return, G28
Retrun From Reference Position, G29

2"! Reference Position Return, G30

Thread Cutting, G32

G33 Tapping Cutting Canned Cycle

G34 Variable Lead Thread Cutting

Canned Cycle Functions

Single Cutting Canned Cycle, G90, G92, G94
Compound Canned Cycle Functions, G70~G76
G50 Coordinate System & Spindle clamp speed setting
Constant Surface Speed Control ON, G96
Constant surface Speed Control OFF, G97
Feed-Rate Setting, G98. G99

Inch/Metric Measurement Mode, G20, G21
Deep Hole Driling Cycle (Z axis), G83, G80
Tapping Cycle, G84, G80

Auxiliary Functions, M-code, S-code
Subprogram

Tool Radius Compensation

Total Offset Compensation Setting and Cancellation

3-7

3-11
3-12
3-15
3-16
3-16
3-20
3-23
3-24
3-25
3-26
3-30
3-31
3-35
3-35
3-41
3-59
3-60
3-61
3-61
3-62
3-62
3-63
3-65
3-67
3-68
3-68

Tool-Tip Radius and Direction of Fictitious Tool-Tip, G40~G42 3-70

Interference Check

Notes of Tool Radius Compensation
Coordinate System

Local Coordinate System Setting, G52
Basic Machine Coordinate System, G53
Work Coordinate System, G54~G59

Corner Chamfer(,C_), round-angle chamfer (,R_) functions

Chamfer (,C_)

Round-angle chamfer (,R )
Liner angle function (,A_)
Geometry function command

3-90
3-93
3-95
3-95
3-96
3-97
3-100
3-100
3-102
3-103
3-105



TABLE OF CONTENTS

3.32 Automatic calculation of Line-Arc Intersection Poing 3-108
4 MCM PARAMETERS 41
4.1 MCM Parameter 4-1
411 Basic Description 4-1
412 MCM Parameters 4-1
4.2 Description of Parameters 4-5
5 CONNECTIONS 51
5.1 System Configuration Descriptions 5-1
5.2 System Installation 5-2
5.2.1 Operating Environment 5-2
522 Considerations for the design of control panel 5-2
5.2.3 Internal temperature Design 5-3
524 H4D-T External Dimensions 5-4
5.2.5 H4D-T Accessories Dimensions 5-6
5.3 Connector Type 5-8
5.4 Connector Name 5-8
5.5 Connector Pin-out Definiton 5-9
5.5.1 G31 Input Control Singnals 5-12
5.5.2 Axial Control, Pin Assignment and Wiring 5-13
55.3 Wiring of Manual Pulse Generator (MPG) 5-14
554 Wiring of Spindle Control 5-15
5.5.5 I/O Wiring 5-17
5.5.6 I/O Wiring Schematic 5-19
5.5.7 Wiring of System AC Power Supply 5-25
5.5.8 Servo on Wiring Examples 5-26
6 ERROR MESSAGES 6-1
7 MCM (Machine Constant) PARAMETERS 71

71 Description of MCM Machine Constants 7-23



HUST CNC H4D-T MANUAL

8

APPENDIX

Input Arrangement
Output Arrangement
M-Code Versus 1/O

Compound Canned Cycle Parameters

PLC Parameters

8-1

8-2
8-3



1 MAIN FEATURES

1 MAIN FEATURES OF LATHE CNC CONTROLLER

Controlled Axis: X, Z and Spindle Encoder Feedback

Program Designed by CAD/CAM on PC. Program input and DNC on-line
execution from PC through RS232C interface.

Memory Capacity for CNC main board - 1024Kk.

Battery Backup for CNC program storage in case of power-off.

Backlash error compensation for worn lead screw.

Provide 40 sets of tool length offset.

Self-designed MACRO Program.

Tool feed rate can be a millimeter per minute or a millimeter each turn.
Single block and continuous commands.

Option Skip functions.

Option Stop and Feed hold functions.

Simultaneous use of absolute and incremental coordinate in the program.
Self-diagnostic and error signaling function.

Direct use of “ R”, “1” and “ J” incremental value for radius in circular
cutting.

MPG hand-wheel test and collision free function for cutting product at the
speed controller by MPG.

Equipped with 24 standard programmable inputs and 16 outputs.

This operator’s manual includes program editing, G/M code, parameter settings,
connections and maintenance (plus warn descriptions) with examples and
explanations for each command instruction.

If there are any problems in application, please fill out a problem sheet
indicating the natures of the problem. Send it by either fax or mail. We will
respond to you as soon as possible.
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2 INSTRUCTION

2 INSTRUCTION

2.1 Basic Instructions

Operating Diagrams
® Power-on Display

You will see this image after the power is on like the illustration below:

CNC
HUST Automation inc.

H4D-T

TEL:886-37-623242
FAX:886-37-623241

E-MAIL: auto. hust@msa. hinet.net
http:/fwww. hust.com.tw

Fig.2-1

® Standby Display

After 3 seconds, you will enter the standby display. You can also obtain the same
image when you press “Reset” key like the image below:

[@PRNO:000 /G99/L : 0000 /N 0000 93/33 3993 )

MPG x 000

WX -0000.000 G00:% 000
G01:% Q00

.Z _0000 - 000 s50:% 000
Spindle: 0000 ||OF-X-0000.000 f¥1 8888
Feed rate: 000.000 ||OF-Z -0000.000] S: 0000

Motor not home

[Current execution bleck: 0000 Total processing time(s). 0000000
Count. 0000000
[Readym= STOP

MPGTEST | SINGLE | Prog Restart | Option-Stop | Feed-Hold Fig.2-2
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® Auto Mode Display

Press key “ Auto/ MDI” to enter the auto mode, the display is shown below:

[@PRNO:000 /G9B/L : 0000 /N 0000 93/33 3993 )

MPG x 000

WX -0000.000 G00:% 000
G01:% Q00

.Z _0000 - 000 s50:% 000
Spindle: 0000 ||OF-X-0000.000 f¥1 8888
Feed rate: 000.000 ||OF-Z -0000.000] S: 0000

Motor not home

(Current execution block: 0000 Total processing time(s): 0000000
Count 0000000
[AUTOMHOLD

MPGTEST | SINGLE | Prog Restart | option-stop | Feed-Hold Fig.2-3

Soft keys under the auto mode:

1.

Program Feed-Hold: only valid during the program operation.

In the program operation, press the key and the program will stop
immediately. You can continue operating the program by press this soft key
again or CYCST key.

Single Step Execution: users can select the function any time without being

limited in the state of operation or stop. This function can only carry one

step by each key press of restart instead of executing the whole program
continuously.
Program Restart: only can_be selected before the program execution.

When the program restart is being selected, it will continue the task from
the previous single block where it stopped. Users can search the stopped
single block or reset the block in the editing display.

MPG - TEST: users can select the function any time without being limited in
the state of operation or stop. When the function is being selected, the
movement of all the axis in the program can only be controlled by MPG. If
there is no input of MPG, the axis will stop moving. The users can also use
manual key X+ ;~FZ-; press to replace MPG.

Option Stop: only can be selected before the program execution. When
option stop is being selected, MO1 commend in the program will be
considered as a stop commend. It is meaningless if MO1 is not selected.

Part numbers: each execution to M15 will add on one and execution to M16 will
return to zero. If users need to return to zero manually, please press the “0” key

2-2



twice immediately to return zero.

2 INSTRUCTION

s When part numbers reach to the parameter counting limit, O13 will output.
Part time: show the current executing time. After each program end or stop,
it will automatically return to zero when it restarts.

® MDI Mode Display

Press
below:

[@PRNO:000 /G99/L : 0000 /N 0000 93/33 3993 )

MPG x 000

WX -0000.000 G00:% 000
G01:% Q00

.Z _0000 - 000 s50:% 000
Spindle: 0000 ||OF-X-0000.000 f¥1 8888
Feed rate: 000.000 ||OF-Z -0000.000] S: 0000

Motor not home

(Current execution block: 0000 Total processing time(s): 0000000
Zount: Q000000

| MDI =STOP

® Home Origin Mode Display

Press

@PRNO:000 /GIB/L - 0000 /N 0000 53/33 9333 )

Program ) [ Error count] MPG x 000
- G00:% 000
B X -0000.000| X -00000 oo 000
B /7 -0000.000 Z:  -00000 $80:% 000
1a M: 0000
Spindle: 0000 | T 0000
-000.000 :
. C Feed rate: 000.000 S: 0000
(" Distance to go Relative Machine

X: -0000.000| X: -0000.000] X: -0000.000
Z: -0000.000|| Z: -0000.000| Z: -0000.000

Motor not home

HOMEMSTOP

| I | | uss

I Auto/ MDI ; key twice to enter the MDI mode, the display is shown

Fig.2-4

r'JOG/HOME ; key twice to enter the home origin mode, the display is

shown below:
H4D-T display

Fig. 2-5



HUST CNC H4D-T MANUAL

Methods for returning the origin:

1. Select the axis: there are some ways to select the axis. You can either

press the English letter “ X7,

2. Press” CYCST” key

Z “ on the right of the screen directly or press
the key button” X+', “X-%, “Z+”, “Z-* to make your selection.

Note: X and Z- axis will be displayed as reversal colors on the screen once they
are selected. The initialized screen display is set Z-axis for its starting of

origin mode.

® Jog Mode display

Press "JOG/HOME ; key to enter jog mode, the display is shown below:

[PRNO: 00O

=

" PROGRAM-POS. |
x - -0000___
| Z: -0000... |

( MACHINE-POS, |
X -0000.__..

{ FL.ERROR > MPG i OO

. G0l MFO: % OOy
Z: -00

oo SA0MFQO: % DDy

M. ODf

- -0000___.
. s

Spindle - 0. } T: OOY
hFaa:l.mb:: o00... 200,

| 710G [H=sTOP

There are several functions under the jog mode:
1. Axis positioning:(Three types of positioning)
a. Manual jog: select the axis (see the note of home origin mode for
reference) to turn the jog. The jog will be in valid if the axis is not

selected.

b. Continuous movement: (Single step function is not on)

Fig.2-6

Continuously press “X+” key and X-axis will do positive movement,
X-axis will do negative movement. Z-axis is followed the same way.

c. Move single step:

Select your desired distance for each single step such as

0.001,0.01,0.1,1 and press X+, X-, Z+,Z-. The system will follow the
selection to make the step.

Note: Press the key once more it returns back to continue jog mode.

2-4



2 INSTRUCTION

2. Manual Switch:
a. Spindle: Clockwise, Counter Clockwise, Stop.
b. Coolant: Press on and off key
c. Lubricant: Press the key and it will be provided after 1 second.
LED is the indicator for the operation.

® Edit Mode display

Press “Edit/PRNQO” to enter the edit mode, the display is shown below:

(( PRNO:000/G98/L : 0000/N:0000  99/93 19333 )

MO03S3000
MO7
T101
> G00X50. Z280.
G90X30. 230. FO.2

X25.
X20.
G00X100. Z100.
M09
Motor not home
X [-0000.000 | |7 |-0000.000
|EDIT HSTOP
| | setreN | rastn | Fig.2-7

This screen mode can be edited directly (Please see the edit chapter for details).

a. Set-Re.N: In program edit mode, use cursor up and down to assign the
single command, press the key, then return the AUTO mode display. It will
execute the assign program when press the "RESTART ; key .

b. Last-N: When stop the program (If press the Reset ~ EM-STOP key ... ) ,
press this key can find the last executed single program.
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® Program Mode Display

Press twice TEdit/PRNO ; to enter the program mode, the display is shown

below:

[@ PRNO:000/G98 93/39 3399 )
>0000 :
0001 :
0002 - EMPTY
0003 - EMPTY
0004 - EMPTY
0005 - EMPTY
0006 - EMPTY
0007 - EMPTY
0008 - EMPTY
0009 : EMPTY
0010 - EMPTY
0011 : EMPTY
[PRNOMSTOP
cory | DELETE | | sececr Fig.2-8

Program selecting methods:

1.

Select Program:

a. Use cursor up and down or page up and down to select the program
numbers.

b. Press the soft key "Select” or press enter key.

Program Note:

a. Use cursor up and down or page up and down to select the note
numbers.

b. Enter the English letter or number.

c. Press enter key.

Program Delete:

a. Use cursor up and down or page up and down to select the delete
numbers.

b. Press delete key, the dialogue box will appear to confirm your
command.

Press soft key YES or Y to clear the program.

Press NO or N key to cancel the delete program.

Program Copy:

a. Press” copy” key, it shows as follows:
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[@ PRNO:000/G98 93/39 3399 )
>0000 :
0001 :
0002 : EMPTY
0003 : EMPTY
0004 : EMPTY
0005 : EMPTY
0006 : EMPTY
0007 : EMPTY
0008 : EMPTY
0009 : EMPTY
0010 : EMPTY
0011 : EMPTY
SOURCE _000 TARGET _ 000
[PRNOMSTOP
Source | | Target | | Exec. F|92_9

b. Use cursor up and down or page up and down to point at the source
program numbers.

c. Press Source key

d. Use cursor up and down or page up and down to select the purpose
numbers.

e. Press purpose key

f.  After confirmation for both source and purpose of program numbers,
and press executing (Exec.) key. The copy is complete.

® |/O Mode Display

Press twice "1/0/ MCM ; key to enter I/O mode, the display is shown below:

[@ PRNO:000/G98/ 93/33 3399 )
00 EM-STOP 12 Tool 1 Position signal
01 XHome Limit 113 Tool 2 Position signal
102 Z Home Limit M4 Tocl 3 Position signal
103 Foot Switch 115 Tool 4 Position signal
104 Option Skip 116 Tool 5 Position signal
105 17 Tool 6 Position signal
106 118 Tool 7 Position signal
107 119 Tocl 8 Position signal
08 CYCST [20 Turret Clamp
08 FEEDHOLD 21 BARFEEDER OK
10 RESET 122
11 TOOL Change 123
X [-0000.000 | [7 [-0000.000
[Ready{STOP _
| | | ouput | 10csa Fig.2-10

Under this mode it can check the input status of the controller. (Color reversion
shows inputting.) Press output soft key, it will cut to the output status display like
the figure below:
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[@ PRNO:000/G98/ 93/33 3399 )
Q00 SFINDLE CW 012
001 SPINDLE CCwW 013 WORKFIECE NO. ON
002 COOLANT 014 SERVOONX
003 ALARM LIGHT 015 SERVOONZ

C04 SPINDLE UNCLAMP
C05 LUBRICATION

006 UNCLAMP LIGHT
oo7

C08 TOOL CW

C08 TOOL CCW

010

O11 BARFEED

X [-0000.000 |Y|-0000.000 |Z]-0000.000
[ReadySTOP

| | Input | | F|92-11

Under this mode it can check the output status of controller. (Color reversion
shows outputting.) Press input soft key, it again returns back to input status
screen.

IOCSA Monitor : Input page press F5 key

Press 4— 0123456789 ABC DETF
000 0O00O0ODOOOOOODODOOOTUOOO

0016 00 0ODO0CO0CO0OO0OO0DODODDOOOTUOOO

0032 000OO0CO0CO0OO0OODO0ODO0ODDOOOOOO

s 048 0O DODOOODODDODODODDOOOTUOODOO
064 0 0OODOOODOODODODOOOTUOODOO

0080 00OOOOCOOOODOOOOTUOOO

006 00O 0ODOOOOOODODDOOOTUOODOO

0112 000 O0OO0CO0OO0OO0OODODDOOOTUOODOO

0126 00 0O0OOOO0OOODODDOOOTUOOO

to Change the 0144 0O O0OO0CO0O0O0O0O0DO0DO0O0OOOOOQO
0160 00O DOOOODOODODODOOOTUOOO

status 0176 00O OO OODOOODODOOOTUOOO
0192 00O 0OO0OOCOO0OOODODOOOTUOOO

0208 00O 0OOQOO0OO0OO0DO0QO0OO0OOCOOODO0ODOD

0224 0 0OO0ODOOCOODODODOOTOOTUOOO

0240 0 0O0ODO0OO0OODO0DODODODOTOOTUOODOO

Fig.2-12
® Tool Compensation Display

Press T"TOOL.Offset; to enter offset & wear compensation directly in the tool
compensation mode.
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F Tool offset Compensation )
Incremental
NO X-AXIS  Z-AXIS T-Radius T- D|r
-0000.000  -0000.000  -0000.000
00 -0000.000 -0000.000  -0000.000 0
00 -0000.000  -0000.000  -0000.000 0
00 -0000.000 -0000.000  -0000.000 0
00 -0000.000  -0000.000  -0000.000 0
00 -0000.000  -0000.000  -0000.000 0
00 -0000.000  -0000.000  -0000.000 0
00 -0000.000  -0000.000  -0000.000 0
X1 -8898-899 | 1Z1 =5893-839
| A PAGE ¥
WEAR | [ wom | Absoute | [ Fig.2-13

Users can utilize the soft key to switch three different screen displays such as
tool wear, offset compensations and parameters under this mode.

PAGE

% Note : Press the key

the page can be changed.

1. Ways for parameter setting in tool offset compensation are as follows:
a. Utilize the cursors to move to the revising parameter.

b. Enter numbers.
c. Press enter key.

2. Tool wear compensation display is below:

F Tool wear Compensation )
Max: 00.000 Incremental
NO. X-AXIS Z-AXIS T-Radius
00 -0000.000  -0000.000 -0000.000
00 -0000.000  -0000.000 -0000.000
00 -0000.000  -0000.000 -0000.000
00 -0000.000  -0000.000 -0000.000
00 -0000.000 -0000.000 -0000.000
00 -0000.000 -0000.000 -0000.000
00 -0000.000 -0000.000 -0000.000
00 -0000.000 -0000.000 -0000.000
X] 28885858 | 7| -8883:888
| A PAGE ¥
EEX | orFser | mo | absoute | [T Fig.2-14

Tool offset compensation setting are as follows:
a. Utilized the cursors to move to the revising parameter.

b. Enter numbers.
c. Press enter key.
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3. Parameters display is followed:

G71.G72 go into -00.000Qinch -00.000 inch
G738 amount cuting =00 . 00Qinch -00. 000 inch
G71,G72 retreat -00. 000Qinch |G73 Segmentation 0000
G74,G75 retreal -00. 000inch | G76 Fine cutting 0000
G76 Angle of taol fip 0000  |G78 Chamfar Len 0000

G76 Depth of min cuting —00 . 000 inch|G76 Retreat —00 . 000 inch

P 1:X-Z+
MPG Direction 8 X7 BT

0 (Graphiz proporion0000 . 000

G84 Dwell at boltlam time

000000 |Multi-purpose MPG 1:Yes 0

G84 Acc/Dac fine time 000000 |0:Diamater 1:Radius 0
(G83 Buffer distance 0000 . 000 |Clamp type Dinside 1:outside O
Chuck locked delay time 000000 |Metric 0:mm T:inch 0
Wait for SP speed reaching O|Screen saver 0Yes 0
MPG fest feedrate Num. 0000 [Restart M98 skip 1:Yes 0
MPG test feadrate Den. 0000 |Non-stap mode 256:Yes 000
Back Main |SYSTEM MCM| VERSION G54™G5Y
|
I\Restan, MTS GO4 Q:skip 0|Dynamic Acc/Dec 1:Yes 0
| Restart, block refetch O:Yes O|Edit omit decimal 1:Yes 0
Exac. home afler EM-STOP 1:Yas O |Acc/Dec type 0
G92 AD time of travel end 0000 |Remainingdays 0000000
. i Corner conneaction
Tapping Acc/Dec ime(ms) 0000 Gooros 2:Go1GozrGos O
GA1/G42 interference deal with 0,1,2 Q| Moenitor function 1:Yes 0
GO01 Acc/Dac tima 000000|G00 AcefDectima 000000
G99 AcefDec time 000000 |MPG AcefDectime 000000
Home seftin O:None 1 X 47 0 ATC Reverse delay tims
U5z mx0z 000000
Follow arror checking 1.2X 0| Follow errorvalue 000000
Back Main | [svsTEM McM| vERsion | csa~cse

Fig.2-15

Fig.2-16

4.  When the error occurs, the system will automatically switch to the error
dialogue box or press the D1 key for error messages.

Causes

Code]

Causes Code] Causes

01 [MCM Data Errar

13

G/MiT & R Code Errar 32

76/G92 E P Command Error

02 [Fallow errar > setting value

14
15

Axis Hardware Ower-Travel ES

Transferred Errar

04 |USB/SDC Erar

Secrch Grid Distance Excesd | 37

OutSide Device Errar

05 | System Error 18 | End of Program Error 38 | Screen Reading tine > 3s

07 [Flash rom ™Write 10" Error | 20 [ Axis Software Over-Travel 39 | ToolLife Reaching

08 [MDI Corrmand Errar 22 |EM-Stop 50 | User Defined Eror(GE5)

09 [G31 Signal Read Error 25 | G02/G03 Command Error 53(T Tapping Retract Position Errar,
10 | RS232 Errar 28 [ G71~G73 Command Error 5302 Tapping Depth <0

11 |Program Check Surn Error |29 | AR,C of G Code Erar &4 [ Tapping F(Pitch) not Ddfined
12 [Program Burning Error 31 | PLC Error 55 | Tapping Depth not Defined

Spindle 1 error
Spindle|Spindle 1 unclamp
Spindle 3 error
Please press SP "cw" or "ccw", before feed-hold cancel

Spindle 2 error
Spindle is running
Chuck unclamp

Feeder |Feeder doesn't meet the positioning

Turret loose

Other |[EM-stop

X-axis motor error
Count limit is reached Security door error
Z-axis motor error

Tool change time out
Hydraulic pump error
Y-axis motor error

Coolant pump error

00]33/33 |4 3333

Back Main

| ERROR-LIST

Fig. 2-17
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Code] Causes Code] Causes Code] Causes
01 [MCH Data Errar 153 | G/ & R Cade Error 32 | G7B/GE2 E F Command Errar
02 | Follow errar > setting value | 14 | Axis Hardware Over-Travel 36 | Transferred Error
04 [USB/SDC Error 15 | Secrch Grid Distance Exceed | 37 |OQutSide Device Errar
05 [System Error 15 | End of Program Errar 3B [ Screen Reading tine > 3s
07 | Flash rom ™Write 10" Error | 20 | Axis Software Over-Travel 39 | TookLife Reaching
08 [MDI Cormand Errar 22 [EM-Stop 50 | User Defined Eror(GEa)
09 |G31 Signal Read Errar 25 | GOXGO3 Command Errar 53(1)] Tapping Retract Position Errar
10 | R5232 Error 28 | G71~G73 Command Error 53(2)| Tapping Depth =0
11 [Program Check Sum Eror [ 29 [AR.C of G Code Error 54 | Tapping F(Pitch) not Ddfined
12 | Frogram Burning Error 31 T PLC Emrar 55 | Tapping Depth not Defined
NO YIM/D hh : mm | Error list
00 00 / 00 [ 0O 00 : 00 00
00 00 /J 00 j 0O 00 : 00 00
00 00 f 00 [ OO 00 : 00 00
00 00 f 00 [ OO 00 : 00 00
00 00 f 00 [ OO 00 : 00 00
00 00 / 00 [ OO 00 : 00 00
00 00 / 00 [ OO 00 : 00 00
00 00 / 00 [ 0O 00 : 00 00
00 00 f 00 [ OO 00 : 00 00
00 00 J 00 } OO 00 : 00 00
Back Main | | | | Back F|92_1 8

Press F4 key (Version) at the second page of parameter to enter the
display of software version as the figure demonstrated below:

Software version
SIN: 0000000
YYYY MM/DD
SYSTEM 0000 0000
PLC 0000 0000
CRT 0000 0000
ARM 0000 0000
LATTICE 0000 0000
SP:  -000000pulse

X:-0000.000

Y:-0000.000

#10889 0000000 Z:-0000.000

| g3/99=339
Back Main | | Time Setting | | Back Fig.2-19

In the display, it shows the dates of both system and PLC.
Example: 2002 1205 stands for the date on December 5", 2002.
2003 528 stands for the date on May 28", 2003 and so on.

The parameters page, It can into the page if you press the? SYSTEM-MCM ;
key. Fig. 2-19

Enter the cipher code, then into the parameters page. Fig. 2-20

You can change the cipher code in this page.

Press the" Change the Password jkey, then into the password revising page.
Fig. 2-21. It will be work if confirm the new password exacily.

You can used the [123456] code to into the parameter page and
change the password. If you first into this mode.

2-1
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Input the parameter password

Password mistake. Please input again. !!! !!!

Coolant pump error

Parameter X-AXIS Z-AXIS
Resolution-Den.(pulsa) 0000000 0000000
Resolution-Num.(pilch) 0000000 0000000
Traverse speed(GO0) 0000000 0000000
Traverse spead(G01) 0000000 0000000
Rotate direction 0 0
Home speed-1 0000000 0000000
Home spesd-2 0000000 0000000
Hame direction 0 0
Find grid direction 000 000
Distance of grid error -0000.000 | -0000.000
Software OT(+) -0000.000|-0000.000
Softwars OT(-) -0000.000| -0000.000

—
Back Main |"™"%% o] ALLMCM [PITCH ERROR| MCM Modiy

The password revising

*
*
e
*
*
*

Input the old password :
Input the new password :
Input the new password again :

o
0
'.
0
3
o
0
e
0
e
0

3
3
b
3
b
3

r
1)
a2
1]
"
r
1)
I

o
a2
13

b
3
b
b
b

SuccessfullIPlease use the new password next time!!!

93/93 5958

Coolant pump error

Fig.2-20

Fig.2-21

Fig.2-22
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s press the key TTOOL.RADIUS ; to enter the work origin setting: Note that
this is only valid in the state of home origin.

Work Origin setting(1) is demonstrated below:

? Please input the Dimensions of Work-Piece )

Spindle
Machine zero NO 00
#-0000.000
MPG x 000
$s0:% 000 Wy L -0000.000
m 0000 WP §
T: 0000 +x ot SF rpm : 00000
**If tool locate at the " Dir- " of center line Please use " - " diameter &)
SAVE-POS
X ~0000.000| & NO-Ix: _0000.000
Z: -0000.000 |::> Z: -0000.000
Coolant pump error
Back Main |Spindie ZERO | x-T-offset | | zToffset

Fig.2-23

Note: When mount the Tool above the Work-piece, it means the Upper Holder

Tool Calibration Step:

(Rear Holder); when mounting under the Work-piece, it means the Lower
Holder (Front Holder). The system parameters can be used to set the
Holder type, for example, X-Axis means the direction when Tool is leaving
the Work-piece (refer to Fig. 2-22). If the Tool is located at “Negative X
Direction” at the center of the Work-piece, then negative value should be
entered for the diameter (as per Example 2).

1. Clamp the Work-piece securely (clamp with Pedal Switch or Manual Chuck

key).

2.  Set the group number.
3.  Write in X-Axis position.

a.

Move the Tool with Hand Wheel for accepting OD machining. Before
the entire Tool leaves the machining coordinates, press the “X Tool
Offset” key and at this time, the system will save the machine
coordinates of X-Axis in the X-Axis position.
Move the Tool away with Hand Wheel. After measuring the actual
Work-piece diameter, enter the diameter of X-Axis.
Press “X Tool Offset” key again and the Controller will calculate
automatically for writing the result in the designated Tool length offset
parameter.
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4.

Write in Z-Axis Position:

a. Move the Tool with the Hand Wheel for accepting end face machining.
Before the entire Tool leaves the machining coordinates, press “Z Tool
Offset” key and at this time, the system will save the machine
coordinates of X-Axis in the Z-Axis position.

b. Enter the Work-piece length. To use the machining end face as the
working Home Position for Z-Axis, set the length as “0”.

c. Press “Z Tool Offset” key again and the Controller will calculate
automatically for writing the result in the designated Tool length offset
parameter.

Example 1:

1.

If the Tool has not entirely left the machining coordinates, the machine
coordinates will be (13.000, 13.638.)

Enter diameter as 20.000mm (diameter program setting and the Tool is
located at the X position direction at the centerline of the Work-piece).
Enter the length as 0.000mm (the machining end face will be the working
Home Position of Z-Axis).

Press “F3-X Tool Offset” and “F5-Z Tool Offset” respectively.

The X, Z coordinates saved for the Tool setting screen will be (6.000 and
13.638) respectively. Under Tool length offset screen, the X, Z coordinates
of this group will be (6.000, 13.638.)

Example 2:

1.

If the Tool has not entirely left the machining coordinates, the machine
coordinates will be (-15.400, 12.166.)

Enter diameter as -20.000mm (radius program design and the Tool is
located at X negative direction at the centerline of the Work-piece).

Enter the length as 10.000mm (the machining end face will be the working
Home Position of Z-Axis).

Press “F3-X Tool Offset” and “F5-Z Tool Offset” respectively.

The X, Z coordinates saved for the Tool setting screen will be (-5.400 and 2.166)
respectively. Under Tool length offset screen, the X, Z coordinates of this group
will be (-5.400, 2.166.)
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® Graphic Mode Display

AUTO mode press the key “ GRAPH “ to enter the graph mode display as
follows:

MprRNO 000 Program path  93/33 9333 )
1J K
RIS|T
G|F|M Motor not home
X [-0000.000 |Y|-0000.000 |Z]-0000.000
| JOG HHOLD
MPG-TEST | sINGLE [ Prog Restart | option-Stop | Feed-Hold Fig. 2-24

1. Display Percentage: With Page Up/Page Down page key, you may adjust
the displayed percentage of the working route flexibly in dynamic way.

2. Display Position: With Up/Down/Left/Right Direction Cursor key, you may
adjust the graphical Home Position displayed in the screen or adjust the
draft Home Position by letter keys in a quicker manner.

[-Screen Upper Left; J-Screen Middle Up; K-Screen Upper Right
R-Screen Middle Left;  S-Screen Center; T-Screen Middle Right
G-Screen Lower Left;  F-Screen Lower Middle; M-Screen Lower Right

3. Coordinate Plane Shift: Letter X-XY Plane, Letter Y-YZ Plane, Letter Z-XZ
Plane.

4. Clear the drafted working route: By pressing “Clear” key, you may erase the
drafted working track from the graph screen.

5.  The drafting action will be divided into the the following two types:
“‘Hands-on Draft”, “Fast Draft”.

Shift Method: Under Draft Mode and before starting the program, press
“Fast” key (once for ON and press again for OFF).

Fast Key Indicator ON = “Fast Draft”
Fast Key Indicator OFF = “Hand-on Draft”

‘Hand-on Draft”: Servo axis displacement command together with M, T
and S codes will be executed.

2-15
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‘Fast Draft”:  Servo axis will be locked without displacement, but M, T and
S codes will be executed.

Such function is useful for initial working, as the operator can check if the
working route is correctly planned under absolute safe conditions.

2.2 Program Edition

2.21 Programming Introduction

2.2.1.1 Part Program

Prior to cutting a machine part by using a CNC cutting tool, a computer program,
called a part program, must be created to describe the shape of the parts, which
is based on some kind of coordinate system. The cutting tool will then follow
these coordinates to do exact cutting. To create a part program, a concise
machining plan is a necessity, which includes the coordinates for the machine
part, coolant, spindle speed, tool type, I/O-bit, etc.. When design a machining
plan, the following factors must be considered:

1. Determine the machining range requirement and select the suitable CNC
machine tool.

2. Determine the work-piece loading method and select the appropriate
cutting tool and the tool holder.

3. Determine the machining sequence and the tool path.

4. Determine the cutting conditions such as spindle speed (S), federate (F),
coolant, etc.

A part program is a group of sequential instructions formulated according to the
machining plan. It can be edited either on a personal computer (PC), then
transmitted to the CNC controller through RS232C interface or directly on the
CNC controller using the editing keys. Lathe can do both. They will be discussed
later.

2.2.1.2 Methods Of Programming

A CNC controller will execute the commands exactly in accordance with the
instructions of the part program. So, the program design is the most important
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task in the whole CNC machining process. There are two ways to design a CNC
part program and are to be briefly described as bellows:

1. Manual Programming
Manual programming is a process that the whole process is manually done
by hand including the coordinate calculations. It follows this sequence.

® Machine part drawing.

® Part shape description includes coordinate calculations.

® Computer program design includes spindle speed, feed rate, M-code,
etc..

® Keying in the program instructions into the CNC controller or
transmitted from PC.

® Testing the program.

The coordinate calculation is a simple process if the part shape is
composed of straight lines or 90-degree angles. For curve cutting, however,
the calculation will be more complicate and trigonometry will be required for
correct answers. Once all calculations have been completed, the CNC part
program is written in the formats to be discussed later.

The main disadvantage of manual programming, particularly when
designing for a very complicated part, is time consuming and prone to
making errors. In this case, automatic programming becomes more
advantageous than the manual methods.

2.  Automatic Programming
Automatic programming is a process in which the design work included
coordinate calculation that is done by computer. It follows this sequence.

Computer added design for part drawing (CAD)

Computer added manufacturing for CNC part program (CAM)
Transferring program to CNC controller.

Testing the program.

By making use of computer’s high speed calculating capability, program
designer can communicate with the computer in simple language, to describe
the shape, size and cutting sequence of the part. The computer will transfer the
motions to the machine tool into a part program, which is then transferred into
CNC controller through RS232C interface. This process is called CAD/CAM. It is
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a necessary tool when designing a part program for a 3-D work-piece.

2.2.1.3 The Composition of A Part Program

A complete part program is composed of program blocks, starting with a program
number Oxxx, ended with M2, M30, or M99, and in between with a series of
CNC instructions. A CNC instruction is a command to order the cutting tool to
move from one location to another with the specified speed, or the peripheral
equipment to do some mechanical work. The cutting is done when the cutting
tool moves.

An example of a complete part program containing nine blocks is as follows:

N10 Go X40.000 210.000
N20 GO0 X30.000 Z5.000
N30 M3 S3000

N40 G1 X10.000 F200
N50

W-5.000

N60 X15.000 Z-10.000
N70 X30.000 W-10.000
N80 GO X40.000 210.000
N90 M5

N100

M2

A block of program can have one to several instructions and it has a general
form as follow. The block sequence number "Nxx" can be omitted. If you do not
key in the block number, Lathe has a special function "Auto-N" to automatically
generate the number for you during or after program editing (see chapter 6). The
program execution starts from top to bottom block and has nothing to do with the
order of block sequence number. Each instruction starts with an English letter
(A~2), followed by a integer or floating number, depending on what type of
instruction the number is associated with. If the number represents a coordinate,
it can be positive (+) or negative (-).

N : block sequence
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: function command

X, Z :coordinate position command (absolute position command)

U
F

S
T
M

In ge

Note

, V1 coordinate position command (incremental position command)
: Feed rate
: Spindle speed
: Tool command
: Auxiliary command (machine control codes)

neral, the program instructions can be divided into four categories.

Function command:

G-code. A CNC command to instruct the cutting tool to do an action, such
as straight, circular or thread cut, compound cut, etc.

Position command:

X, Z, U, W. A coordinate command to instruct the cutting (Motion command)
tool to stop the cutting action at the location specified -- an end point. The
end point of the current block is the starting point of the next block.
Feed-rate command:

F-code. A command to instruct the cutting tool how fast to do the cutting.
Auxiliary command:

M, S, T, L, etc. Acommand to instruct the peripheral equipment to do an
action, such as spindle speed, coolant on/off, program stop, etc.

that not every block is composed by these four parts. Some have only one

command. We will have further discussions in chapter 3.

Basic command format (similar with position command):

X-10.000

X : command code
: positive and negative signs(sign + can be omitted)
10.000 : destination point for tool position

Each command code has a fixed format and a special meaning to the CNC
controller and it must be strictly followed when designing a program. The system
will not accept the command if the format is in error. Otherwise, a machine error
will result. Followings are the command codes that are used in Lathe.
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:Feed-rate in mm/min or mm/revolution, a decimal.

:Function G-code, an integer.

:Tool offset compensation number.

:The X-axis component of the arc radius @ the start point, a decimal.
:The Z-axis component of the arc radius @ the start point, a decimal.
:Repetition counter, integer.

:Control code for peripheral machine tool, integer.

:Program block (sequence) number, integer.

:Dwell time; subprogram code; or parameter in canned cycles, integer.
:Parameter in canned cycles, integer.

:Arc radius or "R" point in canned cycles, decimal.

:Spindle speed, integer.

:Tool commands.

:Incremental coordinate in X-axis, decimal.

:Incremental coordinate in Z-axis, decimal.

:Absolute coordinate in X-axis, decimal.

:Absolute coordinate in Z-axis, decimal.

NXsSsScHnwIn1QUzzzr X" IQ@MT

Each serial number of program represents a block. Although it is not necessary
to use it, it is recommended to utilize the serial numbers for program searching.
Lathe has a special function "Auto-N" to automatically generate the number for
you during or after program editing (see chapter 6). The program execution
starts from top to bottom block and has nothing to do with the order of block
sequence number.

Example: N10....... (1) program execution order
N30....... (2)
N20....... (3)
N50....... 4)
N40....... (5)

2.2.1.4 Coordinate System

The machining action of a cutting tool is accomplished when the tool is moving
along a specific path from point A to point B, which represents the shape or the
contour of a machine part. In order for the tool to follow the specific path, a
computer program describing the shape of the machine part must be created
and the shape or the contour is described by the Cartesian coordinate system.
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Cartesian Coordinate System

Lathe uses the customarily 2-D Cartesian coordinate system as shown in Fig
2-18, with Z-axis being the center of and parallel to the spindle axis and defined
as x=0. The other axis is X-axis and Z=0 can be anywhere along the Z-axis at
some convenient location for coordinate calculation. The intersecting point of the
two axis is the origin, X=0, Z=0. Depending on the location of the cutting tool with
respect to the spindle axis, the sign convention of the coordinate system is
shown in Fig 2-25.

+X*Tool at the Rear

+Z
G0 GO
LA o W= +Z
VRN v
MO4 M =

CCw Cw @» y

+Xy Tool at the Front
Fig 2-25 Cartesian Coordinate System of CNC Lathe
Fig 2-24 is 3-D system (right-hand rule) with the intersecting point designated as
origin X=Y=Z=0. The direction of normal rotation for each axis is indicated by the
direction of the four fingers when you grab the axis by the right hand with your

thumb pointing to the (+) direction of that axis.

Coordinate of Tool Position Command

The instruction for tool position command in H4D-T series can be in either
absolute coordinate or incremental coordinate as follows:

X, Z :Absolute coordinate command. The cutting tool moves to the position
specified by the absolute coordinate X, Z.

U, W : Incremental coordinate command. The cutting tool moves to the position
with an incremental amount specified by U, W.

Note : Diameter usually stands for X-axis of coordinate in Lathe CNC no matter
it is absolute or incremental.
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Absolute Coordinate

The origin is the reference. The coordinates of all points describing the shape of
the work-piece (machine part) are calculated from the origin. The coordinates
can be positive (+) or negative (-), depending on its relative position with respect
to the origin.

Incremental Coordinate

The coordinates of all points describing the shape of the work-piece (machine
part) are calculated from the end point of the previous block. They are the
amount of coordinate increase from the last point. The incremental coordinates
can be either positive (+) or negative (-), depending on its relative position with
respect to the end point of the previous block. They are positive (+) if the cutting
tool is going in the direction of U, W increment, negative (-), otherwise is in the
direction of U, W decrement.

X, Z, U, W can be mixed in the program. The methods are described below:
Absolute Command:

PO to P1---G01 X10.000 F0.200

PO to P2---X24.000 Z30.000

P2 to P3---X32.000 Z10.000
P3 to P4---Z20.000

38 >

w
o
Y

) L,

X0. ZO. P

Fig.2-26 Absolute Command
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Increment Command:

PO to P1---G01 U10.000 F0.200
P1 to P2---U14.000 W-8.000

P2 to P3---U8.000 W-20.000

P3 to P4---W-10.000

X
[}

A

30

P ‘—.-—>I P
+—10 s 7

32/2

24/2
P¥x
10/21 l
\ 4 - 7

¢ P

Fig.2-27 Increment Command
Mixed Usage:

PO to P1---G01 X10.000 F0.200
P1 to P2---X24.000 W-8.000

P2 to P3---U8.000 Z10.000

P3 to P4---W-10.000

Or

PO to P1---G01 X10.000 F0.200
P1 to P2---U14.000 Z30.000

P2 to P3---X32.000 W-20.000
P3 to P4---Z0.000

In the absolute coordinate, the calculation error of one point will not affect the
positioning of next point. In the incremental coordinate, however, an error of a
point will affect the positioning of all subsequent points. There isn't any rule as to
when to use the incremental or the absolute coordinate. The mixed use of both
coordinates appears to be the most convenient.

Work Origin/Work Coordinate

The work origin is the coordinate origin as described before. It is also called the
program origin. This is the reference point for all coordinate calculations and the
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coordinate so obtained is called work coordinate. The reason to call it as work
origin is to differentiate it from the machine origin to be discussed in the next
section.

The work origin can be anywhere inside the machine working range. The user
should determine the location of this point before making any coordinate
calculations. Once the origin is selected, store the coordinate of this point with
respect to the machine origin in MCM parameter #1 (see Chap 4). The best
selection is the one that will make the coordinate calculation simple and easy.

X-axis of Work Origin in Lathe (X=0) should be at the centerline of Spindle.
There are three options for Z-axis of work origin:

1. The left end of Z-axis of work origin for its origin.
2.  The right end of Z-axis of work origin for its origin.
3.  The frontal claw or chuck for Z-axis origin in work origin.

N
117 3 2
S

Fig.2-28 Work origin Options (1, 2, 3)

It is an equal shape of a complete workpiece to spindle spin in Lathe CNC. Then,
it can be made at the other end. Therefore, it only takes half of the workpiece to
make in the program like the figure 2-28 below.

Fig.2-29 Workpiece Cut Diagram

Machine Origin

The machine origin is the HOME location for the cutting tool. This is the
reference point for the coordinate determination of the work origin and the tool
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offset compensation. The coordinate obtained using the machine origin as
calculation base is called the machine coordinate.

The exact location of the machine origin is determined by the location of the
home limit switch on each axis. When user executes X and Z Home on a Lathe
CNC controller, the cutting tool will move to the machine origin. The exact
distances between the machine origin and the work origin must be accurately
measured using a fine instrument, such as a linear scale. Otherwise, the
completed part will be in an error.

When the electric power is interrupted for any reasons, execute HOME on each
axis before resuming any cutting.

A
«——— ZHOME ——— X

Machin orioincyT Z

X HOME

Work origin
By T 4y
i_‘( P el
|

Fig.2-30 Machine Origin Diagram

2.2.1.5 Control Range

The minimum/maximum programmable range for Lathe CNC controller is as
follows. Please note that the control range may be limited by the working range
of user's machine.

Metric, mm
Min. setting unit 0.001
Max. setting unit 9999.999
Min. moving unit 0.001
Max. moving unit 9999.999
Max. setting 9999.999
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Metric Unit / English Unit

G-code G00~G99 (G01=G1)

M-code MO000~M999 (M01=M1)

S-code S1~S9999 rpm

F-code 0.001~0~9999.999mm/spin

X, Z, U W, I K 0.001~+/- 9999.999 mm

R (Radius) 0.001~+/- 9999.999 mm

G04 0~9999.999 seconds

Program number 0~999

T-code 1. There is no tool with two digits, Txx, it is the

number of tool compensation.
2. It has tool with four digits, Txxxx, the first two are
tool selection and the last two are the number of
tool compensation

Memory capacity 128 K

Lead screw 0~255 pulses (related to tool resolution)
compensation

Max. Response Speed 500 KPPS

2.2.2 Program Editing

The following topics will be discussed in this section.
1.  Select a program for editing.
2. Edit a new program.

3. Revise an existing program.

2.2.2.1 Program Selection

H4D-T controller can store a maximum of 999 programs with number O0~0999.
You can select any one of the programs for editing or execution. The program
selection process is described as follow.

Press TEDIT/PRNO ; key twice in 0.5 seconds to enter PRNO mode, move the
cursor to the desired program and press the input key. The LCD display is shown
as



@ PRNO: 000/GO8 /

99/93 9399 )

>0000 :
0001 :
0002 : EMPTY
0003 : EMPTY
0004 : EMPTY
0005 : EMPTY
0006 : EMPTY
0007 : EMPTY
0008 : EMPTY
0009 : EMPTY
0010 : EMPTY
0011 : EMPTY

[PRNOMSTOP

cory | | obEceTE |

| sececr
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Fig.2-31

Under PRNO mode, the program note can be entered up to 12 different letters

and numbers.

Example: If you put the note “ TYPE-201" after 001, the instruction is as follows.

1.  Move the cursor to 0001
2. Enter the letters and numbers as
3. Press input

2.2.2.2 New Program Editing

When a new program has been selected, press EDIT key to be in editing mode.
The LCD screen will be blank with cursor pointing at the first line to be entered

as in Fig 2-32.

(C PRNO:000/G98 /L : 0000/N :0000

99/93 9399 )

MQ0353000
MQ7
T101
> GO0X50. Z80.
G90X30. Z30. F0.2

X25.
X20.
G00X100. Z100.
M09
Motor not home
X [-0000.000 | [7 [-0000.000
|EDIT HSTOP

| | setren |

Last-N

Fig.2-32
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During program editing, the following keys will be used.

Function keys.
Numeric keys, 0~9
CURSOR « and CURSOR — keys for data inspection in the same block.
PAGET and PAGEV keys for data inspection between lines.
NEW LINE key -- Establishing or inserting a new block anywhere in the
program.
Key in a function code, then press NEW LINE to establish a new line.
6. INPUT -- For entering a data or a function in the established block.
Key in a function code, then use INPUT to enter more data into the
established line.
7. DEL -- For deleting a block (line) of program.

AR

Auto-generation of Block Number (Auto-N)

You can edit a program with or without block number. Following is an example
program to explain the keystrokes required to edit a new program in the
controller.

Ex: Program 1
N1 GO XO0. Z0.
N2 G4 X1.
N3 GO U480. V-80.
N4 G4 X1
N5 M99

Keystrokes: (Ignore the sign "-" below. It's there for clarity)
1. Please confirm the edit status and press Edit key to enter in the controller.
N1 GO XO0. Z0.

2. Enter first block information G —0—- NEW LINE

It is a new establishing block. Thus, users need to enter NEW LINE key.
After this step, the LCD screen is shown as Fig 2-32.
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( PRNO:000/G98/L : 0000/N:0000  99/93 93:33 )
> G0
X [-0000.000 | |7 |-0000.000
|EDIT =STOP _
| | setren [ astn | Fig.2-33

And enter:
X0 -« INPUT
Z0 - INPUT

Key-strokes for the remaining blocks are as follows.

1. N2 G4X1.
(A) G-4- NEW LINE
(B) X-1-e- INPUT

2. N3 GO U480. W-480.
(A) G-0- NEW LINE
(B) U-4-8-0-e- INPUT
W-"-"4-8-0-e-INPUT
(The negative sign "-" here can be input anywhere before pressing INPUT

key)
3. N4 G4 X1.
(A) G-4- NEW LINE
(B) X-1-e- INPUT
4. N5 M99
(A) M-99- NEW LINE

During program editing, you can use CURSOR <, CURSOR — key to check the
input data within the block. Use PAGET, PAGEY to move up and down the block
(line). When you finish editing the entire program, press RESET key to exit.
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2.2.2.3 Program Revision

Let's use Program O001 of previous section as our example for program
revision.

Revise or Add a Function

To revise or add a function, simply key in the function code and the correct
number, then press INPUT key.

Ex: Revise N3 U480. W-480.
To N3 U480. W-480. F0.2

1. Make sure the system in EDIT mode.
2. Use PAGET, PAGEJ key to move cursor to N3 block.
3. Add a function of F0.2. by entering data below and LCD will display as in

( PRNO:000/GO8/L : 0000/N:0000  99/93 3939 )

N1 X0. Z0.
N2 G4 X1.
> N3 U480. W-480. F0.2
N4 G4 X1.
N5 M99

X [-0000.000 | |7 |-0000.000
|EDIT [=STOP Fig 2-34

| | setRen | Lastw

F-0- -- 2-INPUT

4. Revise U480. to U360. by keying in

U-3-6-0-e- INPUT

Delete a Function

To delete a function, simply key in the function to be deleted without number,
then press INPUT key.



Ex: Revise N30 U480. W-480. F0.2
To N30 U480. W-480.

1. Make sure the system in EDIT mode.

2. Use PAGET, PAGEJ key to move cursor to N3 block.
3. Key "F" without numbers and press INPUT key, LCD displays as Fig 2-35.

( PRNO:000/G98 /L : 0000 /N :0000

99/99 9939 )

N1 X0. Z0.
N2 G4 X1.
> N3 U480. W-480.
N4 G4 X1.
N5 M9

X [-0000.000 |

|7 |-0000.000

|EDIT =STOP

| | setren |

LastN |

Insert a Program Block

2 INSTRUCTION

Fig.2-35

To insert a program block, key in the block number (or any function) and use
NEW LINE key to establish the block. Then use INPUT key to input the rest of

data for the block.

Ex: Insert N31 U20. W-20.
between N3 GO U480. W-480. and
N4 G4 X1.

1. Make sure the system in EDIT mode.

2. Use PAGET, PAGEJ key to move cursor to N30 block.

3. Enter
N 3 1 new line
U20.input
W=-20 . input

The LCD display is shown as fig.2-36
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( PRNO:000/GO8/L : 0000/N:0000  99/93 3939 )

> N3 U480. W-480. F0.2
N31 U20. W-20.

X [-0000.000 |

|7 |-0000.000

|EDIT [HSTOP

| setren | rastn |

Delete a Program Block

Fig 2-36

To delete a block, use PAGET, PAGEY key to move cursor to the block that you
want to delete and press DEL key. For example: Delete N31 U480 W-480. from

last example.

1. Make sure the system in EDIT mode.
2. Use PAGET, PAGE/ key to move cursor to N31 block.
3. Press DEL key and the LCD display is as shown in Fig 2-37 (Block N4)

( PRNO:000/GO8/L : 0000/N:0000  99/93 3939 )

> N3 U480. W-480. F0.2

X [-0000.000 |

|7 |-0000.000

|EDIT [=STOP

| setren | rastn |

Delete a Program

Fig.2-37

Move the cursor to the program that you want to delete it in PRNO mode and
press DEL. The LCD display is shown as fig.2-38

2-32
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@ PRNO 000/Go8 FIEREED
>0000 :
0001 :
0002 : EMPTY
0003 : EMPTY
Q004 : EMPTY
0005 : EMPTY
0006 : EMPTY
0007 : EMPTY
0008 : EMPTY
Q009 : EMPTY
0010 : EMPTY
0011 : EMPTY
DELETE 0000 (Y/N)
| JOG =HOLD
[ e ] [ v ] Fig.2-38

In the meantime, press Y and clear the content of the 002 program. The key N
remains the same.

If you want to delete all programs- 0~999, follow the procedures below:

Enter MDI mode, and give G10 P2001 command.

Then all the content of the program are cleared immediately.

Note: After completing the procedure, all the program data in memory will be
vanished. Therefore, do not use this program if it is not necessary.

2.2.2.4 Rules for Numerical Input

Numerical input has two formats such as integer and decimal with a maximum of
7 digits. If you input the numbers in accordance with the format required by the
controller, the number will be entered correctly. You cannot enter a decimal point
for a number that requires an integer format. So, the only occasion that may
cause error input is the one that you enter an integer for a decimal format.
Described more in detail below.

The decimal input such as X, Y, |, J is left blank, the content of the controller will
automatically move back to the decimal points of last format with dot at front.
The table below shows the decimal numbers recognized by the controller after
internal process for some integer inputs.
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Input 4/3 Format
X2 X0.002 mm
Z35 Z0.035mm

u2500 U2.500 mm
W125. W125.000mm
F300 FO0.3 mm/min

The numerical formats for the function codes used in Lathe system are listed
below. To avoid any potential error, please use the specified format as follow
when key in data. The number "0" after decimal point can be omitted.

G, M, N, S-code: Variables Integer input
X, Y,Z, UV, W, I, J-code Decimal input
F-code Integer input

Note: TO avoid the confusion, apart from integer inputs such G, M, N, S, the rest
of the inputs should be entered by decimal points. The number "0" after decimal
point can be omitted.

2.2.2.5 Notes on Program Edit

Program Block Number

1. Block number N can be omitted, but it’s better to have it for the convenience
of program inspection later.

2. Block number N is recognized by the editing order not by the block
sequence or its value. The numbers by the letter N are merely symbols. For
instance, inserting block N35 in Block N30. It will become the following

result.
Program 1
N10 GO X0YO ... ... first block
N20G4 X1 second block
N30 U480 V-480___ . third block
N35U20V-20_ ... ... fourth block
N4O G4 X1 fifth block
N50 M99 sixth block
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If block N35 is changed to block N350, the arrangement of program
execution remains the same.

Block number is recognized by the number of characters, not by its value.
Therefore, N10, NO10, NOO10 are three different block number.

Program Block

1.

Do not use two G-codes in the same block. If more than one G-code exists
in a block, only the last one is effective.

Do not repeat any position code in the same block. The position codes are
X, Y,Z, U, V,IW, Jand R.

If you specify absolute coordinate and incremental coordinate for the same
axis in a block, only the incremental coordinate will be executed.

Example: G1 X100. U50. -- U50 will be executed.

Do not exceed 80 bytes of data input for a single block. Otherwise, the CNC
controller will show an error message Err-08 at the bottom of the screen.
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3 G/M Codes

3 G/M Codes

3.1 Command codes

The previous chapters have introduced the format of part programs. This chapter
will describe the command codes of the H4D-T series and provide simple
examples for each command to explain its applications.

The definition of G-codes in the H4D-T series is similar to other controllers. They
are classified into two groups: (Table 3-1)

1. One-shot G-codes

A One-shot G-code (has no * mark in the table) is valid only in the defined
program block.

Ex: N10 GO X30.000 Z40.000

N20 G4 X2.000 - - + G4 is aone-shot G-code and is valid
only in this block.
N30 G1 X20.000 Z50.000 - - - GO04 no longer valid in this block.

2. Modal G-codes

A Modal G-code (has a * mark in the table) is valid until it is replaced by another
G-code of the same group.

Wherein G00, G01, G02, GO3 Same group.
G40, G41, G42 Same group.
G96, G97 Same group.
G98, G99 Same group.

Ex: N10 GO0 X30.000 Z5.000 - - - GO0 is defined.
N20 X50.000 Z10.000 - - + No G-code defined, GO remains valid.
N30 G1 X30.000 F0.2 - - + G1replaces GO and becomes valid.
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The G-codes of H4D-T controller are listed in Table 3-1.

Table 3-1 G-Code Definitions

G-code

Function

*00

Positioning (fast feed-rate)

©*01 #

Linear cutting (cutting feed-rate)

©*02

Circular interpolation, CW (cutter at rear)

©*03

Circular interpolation, CCW (cutter at rear)

04

Dwell (Feed-hold)

05

Parabolic cutting

09

Exact stop check

15

Spindle positioning command

16

Cylindrical plane

17-19

Plane selection

20

System measurement in INCH mode

21

System measurement in METRIC mode

28

Automatic reference position return

29

Return from reference position

30

2nd reference position return

31

Skip function

*32

Thread cutting

%33

Tapping Cutting Canned Cycle

* 34

Variable lead thread cutting

*40 #

Tool radius compensation - cancel

*41

Tool radius compensation - set (left)

*42

Tool radius compensation - set (right)

52

Local Coordinate System Setting

53

Basic machine coordinate system

54-59

Coordinate System Setting

* 61

Exact stop check mode

* 62

Exact stop check mode cancel

70

Finishing cycle

71

Longitudinal rough cutting cycle

72

Face rough cutting cycle

73

Formed material rough cutting cycle

74

Face cut-off cycle

75

Longitudinal cut-off cycle

3-2




G-code Function
*76 Compound thread cutting cycle
80 # Fixed cycle for drilling cancel
* 83 Deep hole drilling cycle ([ axis)
* 84 Tapping cycle
90 Longitudinal cutting fixed cycle
** 92 Thread cutting fixed cycle
* 94 Face cutting fixed cycle
*96 Constant surface speed control [IN
o7 # Constant surface speed control [ FF
*08 Feed per minute ( mmimin or inimin )
*Q90 # Feed per relolution( mm(reolution or infe olution )

# -- G-codes with "#" are of power-on default setting.
* -- G-codes with "*" are modal G-codes.
% -- Function code prefixed with ¥ mark needs to be carried

out in G99 mode.

3 GIM Codes
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3.2

Positioning, G00

Functions and Purposes:

This command is accompanied with a coordinate namel(it takes the current
position as the staring point and the coordinate indicated by the coordinate name
as the end point, which are positioned by the linear path.

Format:

GO0 (U)o (W)L

0, O "End point in absolute coordinates.
uw CEnd point in incremental coordinates relatiie to the block
starting point.

[
A

Fig. 3-1 Fast positioning

Details:

1.

"Ince this command is gilen, the GO0 mode is kept effectil e until a GO1,
G02, GO03, or other single-time G command appears. Therefore if a
subsel uent command is also GO0, only the axis address needs to be
specified.

The speed of positioning is set by a machine parameter.

This command is capable of controlling molements in 1-6 axes
simultaneously. No position mo ement will take place if the command gil es
no axis direction.

Example( Fig 3-2, A point moles to B point rapidly.

GO0 14.00 [5.60 - - - [Jand [-axes are set with absolute commands
GO U-6.00 W-3.05 - - - [Jand [+axes are set with incremental commands
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GO0 14.00 W-3.05 - - - [Jand [+axes are set with absolute or incremental

commands
X

A
56 |«3.os
AT
3.00
2 —+
2.00
¥ . Z

—ﬁg -

Fig. 3-2 GO0 Programming Example

Tool moles to 114.00, [5.60 rapidly. Since both (1 and [ axes are repositioning,
the tool moles according to the lower feed-rate set in the parameter [Highest
Feed-rate[.[Ex:  Fig. 3-2 assuming that the [Highest Feed-ratel is[]

(1 J5000.00 mmmin, [ £13000.00 mmmin,

Then F[113000.00 - - - [axis feed-rate

Fx 13000.00 * (3.0013.05)
112950.82 (less than 5000.0, - axis set [alue) - - - [J-axis feed-rate

The feed rate of both axes is within the MCM parameter settings. Therefore, the
tool will feed at the calculated rate on both axes.

When only a single axis ([ or []) executes fast positioning, it moles at the
respectil e speed set in the (Highest Feed-rate parameter.

Linear Cutting, G01

Functions and Purposes:

This command, together with the coordinates and a feed speed command,
makes the tool to mol e from the current position to the end point specified by the
coordinates in a linear mol ement at the speed specified by address F.

Format(

GO1 [(U) (W) L F o)
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0, O
U w

"End point in absolute coordinates

"End point in incremental coordinates relatil e to the start point
of the program block.

(Cutting feed-rate (F-code can be used in combination with any
G-code)

The F-code can be used in the GOO block without affecting the fast positioning

molement.

Details:

1. GO1 (or G1) is used for linear cutting work. It can control the [, [-axes
simultaneously. The cutting speed is determined by the F-code. The smallest
setting [alue of the F-code is 0.02 mmimin or 0.2 inmin.

2.  [Ince this command is gi'en, the GO1 mode is kept effectil e until a GO1,
G02, GO03, or other single-block G command appears. Therefore if a
subsel uent command is also GO1 and the feed speed is not changed, only
the coordinate [alue needs to be specified.

3. The starting point is the coordinate of the tool when the command is gilen. The
feed-rate defined after an F-code (Modal code) remains [alid until it is replaced
by a new feed-rate.

The formula to calculate [, [ cutting feed-ratel
(U and W are actual incremental [ alues.)

"Ifeed-rate, Fx = v xF (1)
U*+w?

"Ifeed-rate, Fz = W x F (2)
U +w?

Example( Start point is [1[2.0 (diameter), [14.60.
GO01 14.00 [12.01 F0.300 -« - Absolute command
G01 U2.00 W-2.59 F0.300 -« + Incremental command
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B >J
A T

< 4.6 > 1.00
v

Fig. 3-3 GO1 Programming Example

34 G02, G03 Circular Interpolation

Functions and Purposes:

This command makes the tool mol e along an arc.

Format(
G02 (U)o (W) D 00 O F o
0
«— [ — _T—
|
T End
2 Start B
—? l > [
Fig 3-4 GO2 Arc cutting
GO3 [I(U) ey DWW EEEE ) e FEEET
0
;7 L —
End
i E \Start
2 S5 ¥
| |
_? p __‘i > [
o 0

Fig 3-5 G03 Arc Cutting

GO2 (U)W EEE RO F R

3-7
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[

«— [ —

i

nr2

!

End E,/
Start

/
/

o
/

S

> [

Fig. 3-6 Defined by Radius R[]

Details(!

1. The arc-cutting program contains four command groups, as showed in the
list below. The combination of these commands determine the arc path of

the tool in a single block.

Table 3-2
Command Description
Arc feed direction G02 Clockwise
1 GO03 Counter clockwise
Absolute End point in absolute
. command 0, O coordinates
2 |End point
Incremental uw Increment from arc start
command point to end point
Difference from arc L O |C-axis, L -axis
3 start point to center ,R Radius range
Arc radius -9999.19999.mm
4 Minimum setting 0.01
Arc feed-rate F

mm/rot.

2.  The end point can be defined either by absolute or incremental coordinates.
The sile of the arc can be defined either by the coordinate difference or
radius. The arc cutting direction (CW or CCW) is relati’ e to the center of
the arc. Note that the CW or CCW direction is determined when the tool is
at the top (rear) holder. The direction is relersed when the tool is at the

bottom (front) holder.
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[] [ >0 g
G02 GO03
G02 GO03
> g ] []
Top (rear) holder Bottom (front) holder

Fig. 3-7 G02, GO3 Direction

Arc cutting command!(

Table 3-3
Top (rear) holder Bottom (front) holder
G02 Clockwise Counter clockwise
GO03 Counter clockwise Clockwise

3. An arc comprises three elements, a start point, and end point and a center

(See Fig. 3-8).

a. The start point (S) is the tool coordinates when the G02 and GO03
execute.

b. The end point (E) is the coordinates of (1 (U) and [ (W) in the program
format.

c. The center (C) is defined by | and [J [alues. They are the coordinate
difference between the arc start point and center. This [alue can be
either positile or negatil e. Definition of the | and k [alues are same as
the increments (U, W). The arc feed-rate is defined by F-lalue.

O End

OS _L L
Center I L’ H

|<—L—> T

Fig. 3-8 Arc cutting

d. The arc center can be defined by the radius instead of | and (.
But if the arc angle is between -1(Jand 1(or 179Jand 181[, only | and [
can be used for setting.
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Example:

1. The following four commands are different in settings but execute the same
arc cutting work.
a. G02 15.000 73.000 12.500 FO0.3
b. G02 U2.000 W-2.000 12.500 F0.3
c. G02 15.000 3.000 R2.500 F0.3
d. G02 U2.000 W-2.000 R2.500 F0.3

O .
30> ¢ /R L?.S
T End* j IQQ
52 Start S *
312
N A4 5 0 ¢

Fig. 3-9 G02 Programming Example

2. There are two different arc types al ailable for arc cutting (Fig. 3-10)(
a. Use (TR"if arc angle [1180".

b. Use [2R" if arc angle [1180"
R is within the range from -4000.mm to (4000.mm.

Ex( In Fig. 3-10, an arc is cut with an angle (1180 (L R)L

G02 [160.000 120.000 R50.000 F0.300

Fig. 3-10 Arc cutting
Please note the following when executing an arc cutting(

1. The F-lalue of the cutting speed is gilen in a G02[G03 command,
indicating the speed along the tangent to the arclthis tangent speed is
limited by the arc radius and the gil en speed limit.

3-10
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2. When the calculated tangential cutting speed of the arc is greater than the F
"alue of the program, the F-[alue is used as the tangential cutting speed.
Ctherwise, the calculated [alue preLails.

3. The maximum tangential cutting speed is estimated with the following
formulal’

Fc=85x+4/Rx1000 mmimin
Where R[JArc radius in mm.

3.5 Dwell , G04

Functions and Purposes:

This functions purpose is to temporarily hold the machine molement lia the
program command, realiling a waiting status, therefore delaying the start of the
subsel uent block.

Format(

GO04 [(P)LIIL]

11 Dwell Time. Unitlisecond. (The [J here stands for time instead of
position, is dependent on the setting of ([decimal enable! parameter. Ex.[
G04 12, when [decimal enablellis disabled, the dwell time is 2s[Jif
'decimal enablelis enabled, the dwell time is 0.002s [Ji.e. 2ms.)

Pl Dwell Time. Unitl millisecond. (Not dependent on the setting of [decimal
enablel parameter.)

Details:

To meet machining reluirements, the axial molement may need to be held
during the execution of a program block, which completes before the command
for the next block is executed. This command can be used for this purpose. The

GO04 function is used for this purpose.

The minimum dwell time is 0.001 sec, the maximum is 8000.0 seconds.
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Ex(0 N1 G1 (110.000 (110.000 FO0.1
N2 G4 12000 - - - - - hold for 2 seconds
N3 GO0 [10.000 (10.000

3.6 Parabolic cutting, G05

Function and purpose :

The function will make the tool along a parabolic mobile.

Form:

GO5 (V) (W) Py e oo frrn Frer

[,L1 1 The parabola the end of the absolute coordinates [alue.

U,W [0 The parabola the end of the incremental [Lalue relati_e to the
starting point of the single block.

Note : When parabolic End [ coordinate and the parabola starting point []
coordinate el ual, display will showing [ERRIIR 05 .0][)

When parabolic End [ coordinate and the parabola starting point [
coordinate elual, display will showing [ERRIJR 05 .0[J

P [Parabolic program (24P P [alue, Range(1~9999999), Unit: 0.001mm,
Degree of opening of said parabolic shape. ( When P<0, system will showing
[ERRLIR 05.P[to the display )

| [The parabola [-axis interpolation step [alue, Range (0.001~9999.999 ) -
Step away from the smaller, the precision will more higher. (When the [-axis
step distance [alue I<0 , system will showing [ERRIR 05 .l to the display )

"1 10 Counterclockwise parabolic parabola tralectory from the beginning to
the end.

11 Parabolic tralectory from the beginning to the end clockwise
parabolic.
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The system default counterclockwise parabolic when [1 not fill.

‘1 110 The parabola command in prel enient processing can do tool
compensation, but the surface finish is not high.

11 The parabola command in at the point of interruption, can not do the
tool compensation but high surface finish.

The system default [ 110 when [Inot fill.

F [ Speed feed-rate (Can be used in conlunction with any G-code).

Rear turret coordinates Front turret coordinates

Fig 3-11 [ explanation
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Program example :

When Parabolic command P 5mm, Its symmetry axis parallel to the [-axis
machining dimensions of the parts shown in the Figure, the finishing program
may be prepared as follows :

ke

l # 4w

MO03 S800

GO0 (110. 110.
GO0 L0.

GO01 [10. F120
M08

130.

G05 [160. -40.
GO01 190. [+60.
110. [-85.
1120.

M09

GO0 110.

M30

= [a]¥]

P5000 (10 1.

Fig 3-12
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3.7 Exact Stop Check G09, G61, G62

Functions and Purposes:

This command prolides the option of precision positioning for certain blocks
(MCM#114 1256, Turning Corner Round Angle Connection), if so reluired, when
M300 (round-angle connection between blocks) is enabled.

Program Format:

G09 Exact stop check (effectil e between 2 blocks posterior to a G09
command)

G61 Exact stop check mode (modal command, to be disabled by a G62
command when enabled).

G62 Exact stop check mode cancel (modal command, to disable an enabled
G61)

Program Example: (MCM#114 (1256, Turing Corner Round Angle Connection)

MO03 S1000

GO01 [120. F1000

uU1o0.
N10 U50.

G09 -----——--- N20 and N21 Precision Positioning between blocks, on

completion of N20 block, [J-axis speed decelerates to 0.

N20 U50.
N21 U50.

G61 ---------- Precision Positioning between blocks enable (N30---N50)
N30 U50.
N40 U50.
N50 U50.

G62 ---------- Precision Positioning between blocks disable

O O

O O

O O

GO0 (0.

M30



HUST CNC H4D-T Manual

3.8 Spindle Positioning Command, G15

Functions and Purposes:

This command sets the Spindle to a Position.

Program Format:

G15 RULCPO

Parameters!(]
R[Stands for the Target Angle of Spindle Positioning
P Stands for rpm of Spindle Positioning

Details:

R Parameter Formatl With decimal point or omit decimal point and add 2 [eros
at the end.

Program Example:

Ell.LJFor spindle to be positioned at the angle of 175 degrees, any of the
following commands may be gilen(’!

Method 10/G15 R175. 00
Method 20G15 R175.
Method 31'G15 R17500

3.9 Cylindrical Plane, G16

Functions and Purposes:

Using the angular molement of an angle command, conlert it internally into a
linear distance of the axis on the outer surface, for performing a linear
interpolation or arc interpolation with another axis. After the interpolation, this
distance is again conl erted into the molement of the rotating axis.

Program Format:
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1. Directly specify a cylinder interpolation axis and cylinder radius.
G16 [Ixxxx.xxx[1Set [+axis as the cylinder interpolation axis, xxxx.xxx as
“alue of cylinder radius.
G16 Axxxx.xxx[1Set A-axis as the cylinder interpolation axis, xxxx.xxx as
“alue of cylinder radius.
G16 Bxxxx.xxx[1Set B-axis as the cylinder interpolation axis, xxxx.xxx as
"alue of cylinder radius.
G16 Cxxxx.xxx[1Set C-axis as the cylinder interpolation axis, xxxx.xxx as
"alue of cylinder radius.

2. [nly set the [alue of cylinder radius( the cylinder interpolation axis to be
determined by the currently used spindle. (l.e., the axial direction for
switching from the spindle mode to the serl 0 axis mode.)

G16 Hxxxx.xxx [[Set xxxx.xxx as the [alue of cylinder radius.

When set with this method, the cylinder interpolation axis to be determined
by the currently using spindle, and the current spindle must be conlerted
into serl o axis for performing cylinder interpolation.

Ex[1 First Spindle (C-axis) to be switched oler to serlo spindle mode for
performing cylinder interpolation.

(][]
NO1 M50 ] First spindle switched into serL.o mode
N10 GO1 CO. "1 Positioning
N20 G18 (10 CO 1 Select [-C plane
N30 G16 H20. "1 Cylinder interpolation enable, C-axis is

cylinder interpolation axis(|cylinder radius
20mm.

N40 G42 110.F1.0 "1 Interpolate Tool Tip Radius [ffset
N50 G0O1 110.C30. "1 Linear Interpolation
N60 G03 1'40.C60.R30. "1 Arc Interpolation
N70 GO1 160.C90. ] Linear Interpolation
N80 G40 190. ] Tool Tip Radius [Iffset disable
N90 G16 CO "1 Cylinder Interpolation disable
N100 M51 ] Switch into spindle mode

(][]

Note
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1.

If xxxx.xxx =0, cylinder interpolation function is enabled.
If xxxx.xxx[0, cylinder interpolation function is disabled.
Specifies G-code selection planefor this plane, the rotation axis is the
specified linear axis.
E[.[If the rotation axis is parallel to an [-axis, G17 must specify an [ -]
plane which is defined by the rotation axis and [+axis, or a plane that is
parallel to the [*+axis.
Feed speed specified in cylinder interpolation is the speed upon the
spread surface of the cylinder.
In cylinder interpolation mode, arc radius in G02(G03 can only be
specified with R parameter instead of I, [} or [I.
EL[Cylinder interpolation mode (Cylinder interpolation in [-axis and
C-axis)
G18 L CLrs
G02 (03) L ChI RO
Tool-tip compensation is possible in cylinder interpolation mode. In
order to carry out tool compensation in cylinder interpolation, any other
in-progress tool compensation must be disabled before entering
cylinder interpolation, then start and end tool compensation in cylinder
interpolation mode.
If cylinder interpolation is started when a tool-tip compensation is in
application, an arc interpolation cannot be accomplished correctly in
cylinder interpolation.
In cylinder interpolation, the molement of a rotating axis acti’ ated by an
angular command is transformed as a distance in a linear axis for
carrying out linear interpolation or arc interpolation with another axis.
After interpolation, this distance is transformed back to an angle. For
this transformation, input of displacement is the minimum incremental
unit. When the cylinder has a small radius, the actual displacement is
not elual to the specified displacementlhoweler this error is not
accumulatile.
Cylinder interpolation function ends when a reset is actil ated.
A cylinder interpolation axis must be set as a rotation axis, and only one
rotation axis shall be set.




Program Example:
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r

Qoo

HOo BED
NDOi GO0
NOZ2 Gie
NO3 Gi3
NO4 42
NOs GOl
Nog GOZ
NOT G
NOE GO3
NOg GO
N1O GO3
N11 GOl
MpZ GOZ
NL3 GOl
N14 G40
N1& G116
Nig M51

2100, CQ
CE20.

20 0
£120,.F1. 0
Can.

290, a0, R30,
270,

Z60, CT0, K10,
2180,

270, C190, RTS.
2110, C230,

£120. C270. RT5.

Cae0.
Z100,
i

mm

120
110

[}

O

270

Fig. 3-13 Cylinder Interpolation
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3.10 Plane setup, G17-G19

Functions and Purposes:

This command is for selecting a control plan or the plane where an arc is
located.

Program Format:

1. If no axis direction is specified after a G17, G18, or G19 command, the arc
plane is the default plane as shown below:

G17 18 19
Fig. 3-14 Arc Plane

Table 3-4
Command Horizontal Axis Vertical Axis
G17 (IJ Plane selection) X Y
G18 (KI Plane selection) Z X
G19 (JK Plane selection) Y Z
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G17, G18, G19 command may alter any of the hori’ontal axes or [ertical

axes.

G17

(I-0JPlane Selection)

Table 3-5

Command

Horilontal Axis

Vertical Axis

G17 100

[

O

G17 [I0AO

G17 110 BO

G17 110 CO

G170 [0

G17 A0 [0

G17 B0 [0

G17 CO [0

G17 (10 (10 (or G17)

miolir b dinlinlinlin

Olo|lolo|lo|lo|m| >

G18

(C-1 Plane Selection)

Table 3-6

Command

Horilontal Axis

Vertical Axis

G18 10 10

[

[

G18 IO AO

G18 10 BO

G18 10 CO

G18 0 [0

G18 A0 10

G18 BO [0

G18 CO L0

G18 (0 [0 (or G18)

OO0 O|0|0o|lo

Ol lwm| >
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G19 (C+11 Plane Selection)
Table 3-7

Command Hori_ontal Axis Vertical Axis
G19 110 110 O O
G19 (10 AO O
G19 110 BO O B
G190 CO O C
G191010 O O
G19A0 [0 A O
G19B0O 0 B O
G19CO [0 C 0

G19 (10 [10 (or G19) 0 O

Note:
In a plane layout command, there is no fixed sel uence for the horilontal
and [ertical axes. E[1..G17 10 10 [1G17 00 [0

1.

In G17, always use the |
start point of an arc.

[J [alue to indicate the radial increment from the

In G18, always use the [l [alue to indicate the radial increment from the

start point of an arc.

In G19, always use the [ 1] [alue to indicate the radial increment from the

start point of an arc.

ECLD
G17 1010
G02 (110. (110. (10.

(Select [ plane)

(U'stands for the radial increment of the arc from
the starting point of the [ertical axis ([-axis) (to
the center of the arc).
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3.11 Automatic Reference Position Return, G28

Functions and Purposes:

Via a G28 command, the specified axis is returned to the first reference point at
the high feed-speed of the respectil e axis.

Format(

G28
or G28 [(U) C(W) Do
or G28 (U)

or  G28 (W)l 11

Example:

Note that prior to executing the G28 command, the tool compensation command
must be canceled.

Ex[]
Ggoor1.t1 - - - (From start-point to the intermediate point)
T100 - -+ Tool compensation is canceled (it_cannot co-exist
with G28 in the same block.
G28 - - - Tool returns to the 1st reference point on the (1 [
Laxis.
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#2”” reference point é 1* reference point

machine origin Fig. 3-15
Details:

1. The first reference point coordinates are set based on the [}, [, and settings in
MCM parameter G28.

2. The [}, [Ilalues in this format are not used. They only indicate which axis is to
return to the reference point. Therefore, regardless of whether G28 is an
independent block or contains [, [lcommands simultaneously, the tools return to
the reference point based on the [, [ settings of the MCM parameter.

3.  Prior to executing G28, tool offset must be disabled.

3.12 Return From Reference Position, G29

Functions and Purposes:

After returning to the reference point by executing G28, use this (G29) command
to return to the prelious target point prior to G28.

Format:

G28
or G28 (U)o (W)
or G28 (U)o
or G28 (W) 1111

Example:



3 GIM Codes

EC N1 GO0 (1. 1. - - - (From start-point to intermediate point)
N2 T0O - - - [Iffset disabled (shall not situate at the same block
with G28)
N3 G28 - - -+ [-Axis[lT-Axis returns to first reference point
N4 G29 - - - Program returns from first reference point to ([11, [1).

(See Fig. 3-15)

As the example abol e, the N3 block may hal e the following combinations!(

N4 G29 [J [ O )« -+ Return to (1. 1))

N4 G29 [ [ - - - Tool returns to (1.

N4 G29 [ [y -+ - Tool returns to (1.
Details:

1. The [ Value in the program format is insignificant_howe!( er, a [alue must
be gilen for entering into the program, it merely tells the machine to which
axis the reference point is to be returned.

2.  After executing G28, use G29 command to return the tool to its prelious
position before G28 is executed.

3. The G29 command cannot be used alone. A G28 or G30 must be gilen
prior to G29.

3.13 2nd Reference Position Return, G30

Functions and Purposes:

Via G30 command, the specified axis is returned to the second reference point
at high feed-speed of the respectil e axis.

Format(

G30
or  G30 (U)o C(W) Do
or G30 (U)o

or  G30 (W) 11l

Execution of this command is the same as G28, but the reference point is setin MCM
parameter G30. (See Fig 3-15)
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3.14 Thread Cutting, G32

Functions and Purposes:

G32 command performs spindle rotation by synchronil ed control of tool-feed!
therefore it is capable of processing linear thread cutting, inclined thread cutting
and continuous thread cutting.

Wi

Fig. 3-16 G32 Thread cutting

Format:
G32 (V) o o(wW) OO0 F o000 O D0 E Do
[ DI: XV |
?
1 | u2
= v
» 82 S1le 02

l——— 20 MM —————— |

Fig. 3-17 Thread Cutting
(The U2 Setting Should Not be Less Than Retraction Amount)

1, 1[I End point of thread cutting in absolute coordinates

U, W [ End point of thread cutting in incremental coordinates relatil e to
the start point.

F "1 Thread pitch

O "1 Start-angle of thread cuttingl 'default [aluel1[1[ 0 (range of angle
is 0-359 without a decimal point)

E "1 Number of threads per inchlrange(11.0-100.0. This setting shall
not appear when an F setting is gilen.
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Details:

1. Both fine cut and rough cut of the thread cutting proceed along the same path.
The cutting action on the [+axis does not start until the Grid signal is receil ed
from the spindle. All repeated cutting actions start at the same point.

2. Due to delay of the serl er system, imperfections could result at both ends of
the thread (S1 and S2). To aloid this problem, the thread length specified in

the program should be slightly longer than the actual length of the processed
thread. S1 and S2 are leads. The length of S1 and S2 is estimated using the

formula below.

S11(S*F11800) * (-1 -LnA)
S2 [1(S * F[1800)
S1, S2 [llmperfect thread length, mm

S [ISpindle speed, rpm
F "IThread pitch, mm
A _JAcceptable thread error

Relationship between Aand (-1 - Ln A)[J

Table 3-8
A -1-LnA
0.005 4.298
0.010 3.605
0.015 3.200
0.020 2.912
0.025 2.689
Example [
Ex 1 Non-tapered thread cutting
Specifications[] Thread pitch FOO2 mm,

cutting lead starts  S1 [13 mm,
cutting lead ends S22 13 mm,
Thread depth 11.4 mm (in diameter) by 2 cuts
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1 | 172 mm

3 3 e

~—————— 20 mm ——— &

Fig. 3-18 Non-tapered Thread Cutting

N10 GO [130.0 (150.0

N20 M03 S2000

N30 GO U-17.000 (first cut [11.0(2mm)
N40 G32 W-26.000 F2.00

N50 GO U17.000

N60 W26.000

N70 GO U-17.400 (second cut [10.42mm)
N80 G32 W-26.000 F2.00

N90 GO U17.400

N100 W26.000

N110 M05

N120 M02

Ex 2 [Tapered thread cutting

G32 (V) Lo (W) OO0 F OO0 R DO O OO0 E Ce

0, 0 "End point of thread cutting in absolute coordinates.
uw "End point of thread cutting in incremental coordinates relatil e to
the start point.

F "Thread pitch.

R "Half of the difference (diameter) between the greater and
smaller ends of the tapered thread.

O IStart-angle of thread cuttingl idefault [alue /[0 (range of angle
is 0-359 without a decimal point)

E “INumber of threads per inchl range(1.0-100.0. This setting shall
not appear when an F setting is gilen.

Specifications(

Thread pitch FI2 mm
Cutting lead starts S1 112 mm,

3-28
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Cuttinglead ends S2 (12 mm,

Thread depth "11.4 mm (diameter) formed by two cutting
actions.
DA
I L,
\\
[k il
—?—j:ss Zf — [
le—— 30 :i: 40 »>

Fig 3-19 Tapered Thread Cutting

Note: Tapered thread
a. For the angle between taper plane and [-axis less than 451 pitch shall
be set along the [-axis.
b. For the angle between taper plane and [+axis more than 451 pitch
shall be set along the [1-axis.
c. For the angle between taper plane and [*+axis elual to 45(] pitch can
be set along either the [J-axis or [-axis.

N10 G[J 160.0 11100.0

N20 M03 S2000

N30 GO [123.0 [772.0 (First cut [11.012mm)
N40 G32 132.000 128.000 F2.00 R-4.5
N50 GO [140.000

N60 [172.000

N70 GO [122.6 (Second cut [10.42mm)
N80 G32 131.6 [128.0 F2.00 R-4.5

N90 GO [140.000

N100 [172.000

N110 M05

N120 M02

Ex 3 [ Multi-stage continuous thread cutting

GO0 0.

MO03 S3000 ;  [Juick positioning to start point
G32 [50.F1. ;  Thread of first stage

G32 (100.F2. ;  Thread of second stage
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G32 (150.F3. ;  Thread of third stage
MO05
M30

If set as abol g, the thread cutting process will hal e no stop in the [-axis during
thread cutting, therefore the cut threads are smooth and continuous.

3.15 G33 Tapping Cutting Canned Cycle

Purpose and Function:

Rigid thread cutting

Command Format:

G33 (W)L RO
G33 (U)o FOre ]

(W) [(U)  [End-point coordinate or length of thread cutting
F “Pitch

Details: Execution process of []-axis thread cutting

1) Axis feed of thread cutting

Switch off spindle

Wait until the spindle fully stops

Relerse the spindle (in the opposite direction of the original rotation)
lT-axis tool retracts

Spindle stops

2 o

Program Example: [Ine-end thread with 1mm pitch (e.g., in [-axis)[!

N10 M3 S800
N20 G33 1100. F1.0
N30

Note 1 IEnsure the spindle rotation is in the threading direction before starting
thread cutting. Spindle will stop rotation when the thread cutting is
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completed. For the subseluent process, start the spindle as reuired.

Note 2(1Since this command is a rigid thread cutting, when a spindle stop
command is enabled, the spindle decelerates for a certain period of time
before reaching the full stop, and [-axis will still mole along with spindle
rotation before spindle fully stops. Therefore for the actual process, the
end of thread cutting will be a little bit deeper than the actual
rel uirement.

Note 3[ 1 Ither precautions are the same as that of G32 Thread Cutting.

3.16  G34 Variable Lead Thread Cutting

Functions and Purposes:

Applicable for processing [ariable lead threads

Command Format:

G34 (U)o C(W) Do F oo oo OO0 EC

1) Parallel thread( /G34 (W) FOC O E0 CIEL
2) Tapered thread 1G34 [(U)0 (W) F L0 0 00 D0

‘1~ 11 [J End point of thread cutting in absolute coordinates

U W [ End point of thread cutting in incremental coordinates relatil e to

the start point

Thread Pitch

O 1 Start-angle of thread cutting default [alue( 170 (range of angle
is 0-359 without a decimal point)

E "1 Number of threads per inchl range 1.0-100.0. This setting shall
not appear when an F setting is gilen.

M
]

F+2.5K | F+1.5K | F+0.5K |
b ?

) .
7\ A A 2) Fig.3-20

?

. |
% /
--59 Sp-—z
% %
2 o
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Details:

1.  For single stage thread cutting, fine cutting and rough cutting are along the
same path, therefore when starting the thread cutting, it waits for a GRID
signal to be detected from the spindle position before starting [+axis for
cutting action (L parameter left blank or set as 0). Each repeated cutting starts
from this fixed point.

2. For multi-stage thread cutting, based on technical rel uirements, in general
the subsel uent stages starting from the second stage do not need to detect
the GRID signal mainly for connecting smoothly with the prelious stage. (See
Fig.3-20)

3. In general incomplete end threads (S1 and S2) occur due to time lag in the
serl o system, therefore the specified thread length shall be slightly longer
than the processed thread length, S1 and S2 are called thread leads. A
simple way to calculate the length of incomplete threads S1 and S2 is
shown as follows!

S1 /(S *F1800) * (-1 - Ln A)
S2 [1(S * F11800)

S1,S201 Length of incomplete theads, mm
S "1 Spindle rotation, rpm

F [ Pitch, mm

A "1 Thread tolerance

Relation ship between Aand (-1 - Ln A) is as follows!]

Table 3-9
A -1-LnA
0.005 4.298
0.010 3.605
0.015 3.200
0.020 2.912
0.025 2.689

Example Program 1[ (parallel thread cutting with el‘ual pitch)

Cutting specificationPitch F (12 mm,
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Lead for start-of-cutting S1 113 mm,
Lead for end-of-cutting S2 13 mm,

Cutting depth 11.4 mm (diameter), in 2 cutting
sessions
D L
?
| | 172 mm
N - ‘
3 3 e o0

~————— 20 mm ——— =

Fig.3-21 Parallel thread cutting with el'ual pitch

N10 GO [130.0 (150.0

N20 M03 S2000

N30 GO U-17.000 (first cutting 1.012mm)
N40 G34 W-26.000 F2.00 [10.5

N50 GO U17.000

N60 W26.000

N70 GO U-17.400 (second cutting 0.4(2mm)
N80 G34 W-26.000 F2.00 [10.5

N90 GO U17.400

N100 W26.000

N110 M05

N120 M02

Program Example 2 (Tapered thread cutting)

Cutting specifications! | Pitch F 02mm,
Lead for start-of-cutting S1 112 mm,
Lead for end-of-cutting S2 112 mm,
Cutting depth 11.4 mm (diameter), in 2 cutting
sessions

Jojs_é\; 2T4—> U

«— 30 »e 40 >

Fig.3-22 Tapered thread cutting

3-33
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Tapered threads, for angle between taper plane and [-axis less than 45[] pitch
shall be set along [-axis, for angle between taper plane and [ -axis more than
457 pitch shall be set along [-axis.

N10 G[J 160.0 1100.0

N20 M03 S2000

N30 GO [123.000 (772.000 (First cutting 1.0(2mm)
N40 G34 132.000 128.000 F2.00 110.5
N50 GO [140.000

N60 [172.000

N70 GO [122.600 (Second cutting 0.42mm)
N80 G34 131.600 128.000 F2.00 110.5
N90 GO [140.000

N100 [172.000

N110 M05

N120 M02

Multi-stage thread cutting with variable-pitches

As shown in Fig.3-21, the first 2 stages are [ariable-pitch threads with F['/11.0mm,
1110.5mm the transition from first stage to second stage is a smooth connection(]
threads of the third stage hale an elual pitch FI3.0mm, the transition from
second stage to third stage is a smooth connection.

X
l
| Omm L 3.0mm L 3.0mm N 2.5mm L 2.0mm | 1.5mm L 2.5mm | 2.0mm | ISmmJ
= T iy g i i i i I .,]
% % % % % %% % % v
/) 4 /) 5 9 9 9 B 9 9
%% -3 % 8. 5 35 8.9
RERRBRRLRRNE
The transition from 2 stageto ~ The transition from 1° stage to 2™
3rd Stage is a smooth Stage is a smooth connection.

Fig.3-23 Multi-stage thread cutting with [ariable pitches
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Program Example 3

T03

M03 S1000

M08

G00 110.0 [10.0 1 [uick positioning to start point

G34 -30.0 F1.0 [0.5 "1 Thread of first stage with [‘ariable pitch
G34 -50.0 F1.0 [10.5 "1 Thread of second stage with [ariable
pitch

G32 -60.0 F2.0 "1 Thread of third stage with el"ual pitch
M09

MO05

M30

If set as abole, the thread cutting process will hale no stop in [+axis during
thread cutting, therefore the cut threads are smooth and continuous.

3.17  Canned Cycle Functions (For implication of programming)

The canned cycle function is a special G-code of command groups. It comprises
canned cycle cutting actions commonly used in machining processes. The
command groups of H4D-T Series are classified into single canned cycle and
compound canned cycle command groups. Both are handy and effectile in
programming and applications.

3.17.1 Single Cutting Canned Cycle, G90, G92, G94

Functions and Purposes:

This command group executes repeated cutting with a block._lt should end with
GO01 after usel otherwise, the cutting cycle will repeat.

1. Longitudinal Cutting Fixed Cycle, G90

Format:

GO0 Ci(U) o (W)L F e
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0, 0 "End point C in absolute coordinates (Fig. 3-22)
uw "End point C in incremental coordinates relatil e to the start point
A
F B CID feed-rate
DA | W
5k b
1 N A R A
u — v 3
2 B o2
.

Fig. 3-24 G90 Linear Cutting Path
Details:
In Fig. 3-22, the cutting paths 1 and 4 are fast positioned by G00. The cutting
along the paths 2 and 3 is executed at the feed-rate F. Whene!l er the start button
(CLICST) is pressed in a block, the tool moles along the paths 112034 to

execute a cutting cycle.

2. Outer/inner Diameter Tapered Lateral Canned Cycle, G90

Format:

GO0 (U)W RO F LT

R _The difference between point B and C in radius.
1, [, U, W and F are identical to those in lateral linear canned cycle.

+
U2
'

2

—
A
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Details:

When using incremental coordinates, the signs ([1-) of U and W are determined
by the toolis direction of mol ement. If the direction is positil e, the increment of U
and W is (), and lice [ersa. R [alue is as Fig. 3-26.

1. U-,W-,R- 2. U+,W-R+

+;U—>|¢ﬁ+|
I_
///f =
]
|<—S~>‘<—;U-b

And R[] WU20] And R W20

Fig. 3-26 G90 Cutting Path and Direction

3. Thread Cutting Fixed Cycle, G92

The ad antage of the G92 block is that it functions as four G32 blocks.

Format:
G92 [(U) [ (W) Lo oo g0 Lo O OO0 F OO0 E Ce
0, O End point C in absolute coordinates
uw End point C in incremental coordinates
F "Thread pitch (metric)
E "Number of threads per inch range from 1.0-100.0. This setting

shall not appear when an F setting is gilen.
‘The axial tral el length on [l-axis for ending of the thread cutting.
If [1#0, (-will be omitted and regarded as 2*( | (i.e. ending of the
thread cutting at 450).
0 "The axial distance on [*+axis from the start point to the end point
for the end of thread cutting.

3-37
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L “Multiple-thread setting. Range(1119. For G92 only.
Lllis a modular [alue and [alid all the time once it is set. If L and
"[1" are set at the same time, the L-lalue will be regarded as

inlalid.
O "[ffset setting of the thread initial angle. Range[ 011359. For G92
only.
S R A
L.
m| — g
2 B o2
e
avVave
— [

Fig. 3-27 G92 Linear Thread Cutting Canned Cycle
Details:

(1) The range of the thread lead and the speed limit of the spindle are same as
G32 (thread cutting).

(2) Wheneler the start button (CLICST) is pressed in a block, the tool moles
along the paths 112314 to execute a cutting cycle.

(3) Sublect to the restrictions of G32.

(4) Where a feed hold command is gilen during the cutting, the linear thread
cutting canned cycle does not stop until the cutting on path 3 is complete.

4. Tapered Thread Cutting Canned Cycle, G92

Format:

G92 (V) Lo (W) L0 R L0 OO0 O O F O L

R [TThe difference between point B and C in radius.
0, 0, U, W, L, [1, F, E are identical to those of the linear thread cutting
canned cycle.

Description of the tapered thread cutting is identical to linear thread cutting.
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Fig. 3-28 G92 Tapered Thread Cutting Canned Cycle

5. Face Cutting Fixed Cycle, G94

Format(
G94 (U)o (W) L F o

0, O End point C in absolute coordinates.
U, W [End point C in incremental coordinates relatil e to the start point

A.
F [BICID feed-rate.
D A
0 w \
—I_ B . T
H 2 4 u2
clv. 3 D _L 0

Fig. 3-29 G94 Linear Tral ersed Cutting Path

In Fig. 3-27, the cutting paths 1 and 4 are fast positioned by G00. The cutting
along paths 2 and 3 is executed at the feed-rate F. Wheneler the start button
(CLICST) is pressed in a block, the tool moles along the paths 112034 to
execute a cutting cycle.

6. Face Cutting Fixed Cycle, G94

Format(
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G94 (U)o (W) DO ROCF L

R [TThe difference between point B and C in radius.
1, [, U, W and F are identical to those of the linear tral ersed canned cycle.

v

Fig. 3-30 G94 Tapered Tral ersed Cutting Path

When using incremental coordinates, the signs ([1-) of U and W are determined
by the toolls moling directions. If the moling direction is positil e, the increment
of Uand W is (), and lice [ersa. R [alue is as Fig. 3-31.

L] A
P
- vy 82 .., T
- v _4 ¢24[226[2
> 3 v
< - 0

Fig. 3-31 G94 cutting Path and Direction

Note that G90, G94, G92 are modal codes and all the [alues for [/(U), [{(W) and
R remain [alid unless they are redefined or another G-command is gil en.

As shown in Fig. 3-32, if the length of molement on [+axis is fixed, the canned
cycle is repeated merely by executing the [l-axis positioning command.
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1.U-,W-,R- 2.U+W-R-
R W

T T

3.U-,W-,R+

Fig 3-32 G90 Programming Example

N10 GO [180.0 11100.0

N20 M3 S2000

N30 G90 U-8.0 W-66.0 F2.00
N40 U-16.0

N50 U-24.0

N60 GO U-26.0

N70 G1 W-66.0 F1.00 -+ - Finishing cut with GO1
N80 U2.0

N90 GO [180.0 11100.0

N100 M5

N110 M2

3.17.2 Compound Canned Cycle Functions, G70~G76

Compound canned cycles simplifies the operation of CNC commands, once the
data of a work-piece is set for fine cut, the CNC automatically determines the
tool path for the rough cut. Compound canned cycles are also used for thread
cutting. This function is particularly suited for column cutting.
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1. Finishing Cycle, G70

Functions and Purposes:

After a work-piece undergoes rough cut with G71, G72 or G73, G70 is used for
fine cut of the work-piece to ensure its precision.

Format:

G70 P(ns) L C(nf)cirL

P(ns) [The number of the first block for a fine cut cycle.
“I(nf)  [The number of the last block for a fine cut cycle.

Details:

(1) The F, S, and T functions of G71, G72, G73 and prelious blocks are
applicable to G70. wherer F, S, or T is changed in the blocked from P(ns) to
"1(nf), the changed [alues praleil.

(2) When G70 is executed, the tool returns to the start point and reads the next
block.

2. Longitudinal Rough Cutting Cycle, G71

Format:

G71 U(Ad)TTR(e) 1]
G71 P(ns) 111 L(nf) LI U(AU) CEETT W(AW) LT F(F) L0 S(s) L

T(t)

N(ns) .....

N(nf) .....

GO0 o e ‘Tool mole back

Txxxx ‘Change tool (fine cutting)

GO0 o e ‘Mol e to the start position of Canned Cycle
G70 P(ns) [1(nf) 'Fine cutting
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Parameters:

In Fig. 3-33, the fine cut path is ALA1CB. ALC is the distance reserled for fine
cut tool retraction. The cutting depth is U(/\d). The amount of the material to be
remo! ed for fine cutting is (/A ul2) and (/\w). The amount of retraction after each
cut is R(e). The path of the final rough cut is parallel to the path of the fine cut.
The definition of command groups in the program format is described below!

C. —

A T Ad
4 GO00-fast feeding at
Flrate

Y y

G70 fine cut (program) path v L
) ] ~AUR2
OAT 5
4,\ |47

AW
Fig. 3-33 Tool Path of G71 Rough Cut Canned Cycle

U(Ad) [ Cutting depth (radius programming ,[).
If not specified, the parameter "G71, G72 Feeding Amount" is
used.
R(e) "1 Amount of retraction after each rough cut (radius
programming).
If not specified, the parameter "G71, G72 Retraction Amount" is
used.
The number of the first block for a fine cut cycle.
The number of the last block for a fine cut cycle.
Amount of material to be remo!ed for fine cut, [1-axis.
Amount of material to be remo!ed for final cut, [-axis.
t)[ F [1feed-rate. S [1spindle speed, T [tool selection.
The F, S, and T functions of G71 and prelious blocks are
applicable to G71, but all F, S, and T functions from N(ns) to
N(nf) are not applicable to G71. They are only applicable to
the fine cut command G70.

P(ns)
[1(nf)
U(Au)
W(AwW)
F(f),S(s), T

(0 O I R N O

—
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Details(

gvgvv

AN AN AN AN AN S~
(*2) B
~—"

N(ns)[N(nf) specify the machining path of A1[B.

A maximum of 50 blocks can be inserted from N(ns) to N(nf).

No subprogram is alailable from N(ns) to N(nf).

No assignment of positioning commands on [-axis is allowed from A to A1.
The feed-rate from Ato A1 is either GOO or GO1.

The [ and [ tool path from A1 to B must be incremental or decremental.
The cutting depth U(/\d) and retraction amount of rough cut R(e) are modal
codes. They remain [alid until another [alue is specified.

G71 is applicable to the following four cutting types. They are all parallel to
the [-axis. Whether U and W are positile or negatile (Fig. 3-34) is
determined by the direction of tool path.

U-wo U-W-
B OA Ao B

Fig. 3-34 G71 Rough Cut Canned Cycle
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Programming example of G70, G71 compound canned cycle:

G70, G71 startiend point

. | Safe point to \£1 0012,140)
change tool '
- — \ ,ﬁ __,~ 1 (retraction)
/\ — __7 (cutting depth)

A
G70 fine cut path \

Reser(ed for fine cut

~
14 1
—Q@ 100 75 50 —ji ZAS / -
/

//

15

15| 20 | 20 [10

—— 45— 15

Fig. 3-35 Programming Example of G71, G70 Compound Canned Cycle

G28 WO.
T0202
M3 S3000
GO0 £100.000
1140.000
G71 U7.000 R1.000
G71 P100 1200 U4.000 W2.000 F2.00
N100 GO1 [125.0 F1.50
W-10.000
1150.000 W-20.000
W-20.000
1175.000 W-15.000
W-15.000
N200 [1100.000 W-15.000
GO0 [1110.
~150.
T0303
GO0 100.
1140.
G70 P100 1200
MO05 SO
M30
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3.

Face Rough Cutting Cycle, G72

Functions and Purposes:

Calls a forming program and calculates tool path automatically while executing a
trans( ersed rough cutting.

Format:

G72 W(Ad) [I1IR(e) [
G72 P(ns)[110) [ (nf) 00 U(AU) D00 W(AW) D F(F) 00 S(s) L0 T(t) L0

N(ns) .....
N(nf) .....
GOO I e Tool mole back
Txxxx ‘Change tool (fine cutting)
GO0 o e ‘Mol e to the start position of Canned Cycle
G70 P(ns) [1(nf) 'Fine cutting
AW
e — Ad —
O
A1 C
— F
AUQT (F) GO00-fast feeding
(GO0) atF Orate
€]
G70 fine cut (program) path

Fig. 3-36 Cutting Path of G72 Compound Canned Cycle

As shown in Fig. 3-36, all functions of G72 are same as G71, except that the cycle
path is parallel to the [J-axis.

Details:
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N(ns)N(nf) define the machining path of A1[B.

No assignment of positioning commands on [-axis is allowed from Ato A1.
The feed-rate from Ato A1 is either GOO or GO1.

The [Jand [ tool path from A1 to B must be incremental or decremental.

No subprogram is alailable from N(ns) to N(nf).

G72 is applicable to the following four cutting types. They are all parallel to

‘-axis. Whether U and W are positil e or negatil e (Fig. 3-37) is determined
by the direction of tool path.

B
U-W+
A1 A
A1 A
: U+ W+
B

A

U+ W-

U-,W-
A A1
A1

e

L.

g

Fig. 3-37 Cutting Path of G72 Compound Canned cycle

Example : G72, G70 compound canned cycles

1

(retraction)

10 (cutting depth)
f>

A —
i N
Q B EREE = (10812,130)
/ vy St ‘XD, G70 startiend point
G70 fine cut path K\ ¢TooI change start point
_——9
Tl f f
—@— 100 75 50 — 25 -{-2=. / —
\_/J/‘l_ Resered for fine cut
45— 15| 15| 15| 20 | 20

Fig. 3-38 Programming Example of G72, G70 Compound Canned Cycles
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G28 WO.

T0202

M3 S2000

GO0 108.000 1130.000

G72 W10.000 R1.000

G72 P100 (1200 U4.0 W2.0 F3.00
N100 GO0 [45.000

GO01 [175.000 W15.000 F1.50

W15.000

150.000 W15.000

W20.000
N200 [125.000 W20.000

GO0 [1110.

1140.

T0303

GO0 108.

130.

G70 P100 1200

MO05 SO

M30

4, Formed Material Rough Cutting Cycle, G73

Functions and Purposes:

To sale machining time, G73 is used to cut a work-piece that has been
machined in a rough cut, forging or casting process and formed with a shape
similar to the finished-product.

Format(

G73 U(AD)TTIW(AK) TTIR(A) 1T
G73 P(ns) 110 (nf) 00 U(AU) DO W(AW) D F(F) D00 S(s) D00 T(t) D0

N(nS) .....
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GO0 [0 e Tool mole back
Txxxx ‘Change tool (fine cutting)
GO0 o e ‘Mol e to the start position of Canned Cycle
G70 P(ns) [I(nf) --- 'Fine cutting
Parameters:

U(A\i) [Cutting amount on [J-axis. (radius programming)
If not defined, the parameter “"G73 Total Cutting Amount " is used.
W(A\k) [Cutting amount on [-axis.
If not defined, the parameter "G73 Total Cutting Amount" is used.
R(d) "Rough Cutting Cycles
l.e. times of cuts rel uired to reach the defined cutting depth on [
and [axes. If not defined, the parameter "G73 Cutting Cycles"
is used.
P(ns) [The first block number of a fine cut cycle.
“I(nf)  [The last block number of a fine cut cycle.
U(/Au) [Amount of material to be remoled for fine cut, [-axis.
W(Aw) CAmount of material to be remoled for final cut, [-axis.

F(f),S(s),T(t) F [Ifeed-rate, S [1spindle speed, T [1tool selection.

The F, S, and T functions of G73 and prelious blocks are applicable to G73,
but all F, S, and T functions from N(ns) to N(nf) are not applicable to G73.
They are only applicable to the fine cut command G70.

AKIAW

(@)

Al C retraction distance
1,2,3 feed seluence

1 AillAu2

A1 I

AW

Fig. 3-39 Cutting Path of G73 Compound Canned Cycle
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Details:

(1) N(ns)N(nf) define the machining path of A«—A1—B.

(2) A maximum of 50 blocks can be inserted from N(ns) to N(nf).

(3) No subprogram is alailable from N(ns) to N(nf).

(4) The tool returns to A when the cycle finishes.

(5) The cutting amount U(Ai), W(/\k) and the cutting cycles R(d) are modal
codes. They remain [alid until another [alue is defined.

Example: G70, G73 compound canned cycles

G73, G70 start point
First feeding \\A‘

Hy\ (12012,150)
;>\\\__ 4.671143
G70 fine cut path Cutting depth
v
__2
I S f
—@— 100 — 75 — 50 — 252~ f -
_l_ Reser(ed for fine cut

;l

45— 15 20 | 20 | 20

15| 15

Fig. 3-40 Programming example of G70, G73 Compound Canned Cycles

G28 WO.
T0202
M3 S3000
GO0 120.000 1150.000
G73 U14.000 W14.000 R3
G73 P100 1200 U4.000 W2.000 F2.00
N100 GO0 [125.000 W-20.000
GO01 150.000 W-20.000 F1.5
W-20.000
[175.000 W-15.000
W-15.000
N200 GO1 1100.000 W-15.000
GO0 130.
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160.

T0303

GO0 [1120.
~150.

G70 P100 1200

M5 SO

M30

5. Face Cut-Off Cycle, G74

Functions and Purposes:

G74 command automatically performs a fixed loop at the end of the workpiece
"ia commands such as coordingate of groole end, cutting depth, tool retract

depth etc.

Format(

G74 R(e) 11
G74 D(U) 0 (W) D PALD D AKCCD RA O F O

X

(e)

S Cco o

PAI
OAk
RAd

- Amount the tool mol e backward when after [ cutting Ak
: Absolute positioning command on [I-axis

: Absolute positioning command on [-axis

+ Incremental positioning command on [-axis

- Incremental coordinates on [-axis

- Amount the each mol'ement of [ canned cycle.

© [Jcutting of the each segment

- Amount the tool mol e backward when [ end of cutting

- Cutting speed feed-rate

(1) Input of a [1or W parameter is a must

(2) IF R (e) tool extraction parameter is not gil en, tool extraction depth shall be
set using the setting of parameter G74 or G75.

(3) Total cutting distance must be greater than respectil e cutting distances.
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. A Tool width (AD) must be acl uired to determine the position of D.
e~ AK —pfe— AK
< < D
- -
o —>lele— A Tool
c O - — - O
«— [ —>|< W >

Fig 3-41 Cutting Path of G74 Lateral Grooling Canned Cycle
Axial drilling can be performed when the [ axis is at (/[0 position.
Example 1 : (without tool feed in the (1 direction)

GO0 10. 180. =  Mole tool [uickly to the position [10. [180. is relatil e to the

work origin.
MO03 S2000 = Positi e rotation of spindle, speed 2000(rpm).
G74 R3. = R3. stands for a tool retraction of 3000(um) after each

drilling depth of 10000(pm).
G74 130.0110.R3.F0.2 =
Drilling canned cycle[ 11300 lindicates that the drilling cycle
ends at the absolute coordinate (130. (110 indicates 10,000
(Mm) per drilling. R3 indicates 3000 (um) per retraction.
MOS Si! =  Spindle stops.
MO02 = Program ends.
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0
A
(10,10,
— e 5 e -
—n Ve
) 80
Fig. 3-42

Example 2 : (with tool feed in the (1 direction)

GO0 10. 180. =  Mole tool [uickly to the position [10. [180. is relatil e to the

work origin.
MO03 S2000 = Positi e rotation of spindle, speed 2000(rpm).
G74 R3. = R3. stands for a tool retraction of 3000(um) after each

drilling depth of 10000(um)

G74 12.1130.P400 (110000 R1. F0.5 =
Grooling canned cycle[][1130.[JIndicates the drilling cycle
ends at absolute coordinate 30. in the [-direction1[112.[]
Indicates the end coordinates of cycling molements in the
-direction are[ 2.[1P400( indicates a 200 (um) mol ement
per cycle in the [-direction( 11110000 indicates 10000(pm)
per drilling[ TR1.[Indicates tool retraction of 500(pm) in the
“-direction when the cutting reaches end position.
(Diameter specification)

MOS Si! =  Spindle stops.

MO02 = Program ends.

6. Longitudinal Cut-Off Cycle, G75

Functions and Purposes:

The G75 function is the same as G74 except that the positioning direction of G75
is on the [l-axis.
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Format:

G75R(e) 11
G75 ](U) [T D(W) TPALLLDOAK IITTIRAD _[ITF

Parameters:

R(e) :Amount the tool mole backward when after [ cutting Al. (Diameter
specification)

: Absolute positioning command on [I-axis

. Absolute positioning command on [-axis

: Incremental positioning command on [-axis

- Incremental coordinates on [-axis

PAi Amount the each molement of [] canned cycle. (Diameter
specification)

Ak ¢ [Jcutting of the each segment (Integer um specification )

RAd :Amount the tool mol e backward when [1end of cutting ( Integer um
specification )

F . Cutting speed feed-rate

S Cco o

Details:

1. Input of a [1or W parameter is a must

2. IF R (e)tool extraction parameter is not gi' en, tool extraction depth shall be
set using the setting of parameter G74 or G75.

3. Total cutting distance must be greater than respectil e cutting distances.

Tool width (AD) must be acl uired to

Tool
0 H determine the position of D.

| A D—Q7—— A
Ak2 T
T v
AK2
"
\ U2
Y
AKI2
n
\
C t
2
—& "

Fig. 3-43 Cutting Path of G75 Tralerse Grooling Canned Cycle
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Example 1 : (without tool feed in the [ direction )

N10 GO 1180.0 0.1 = Moles tool [uickly to the home position of
workpiece [180. [ 0.

N20 M03 S2000 = Spindle CW, speed 2000(rpm).

N30 G75 R1. = R1. indicates a 500(pm) tool retraction after

each drilling depth of 2500(um).

N40 G75 1160. P5. F0.5 = Drilling cyclel]1(160.]Indicates end of drilling
cycle is at absolute coordinate 60. in the
"kdirection. P5. stands for 2500 (um) per
drilling. (Diameter specification)

N50 M5 SO = Spindle stops.

N60 M2 = End of program.

Example 2 : (with tool feed in [ direction)

N10 GO 1180.0 0.1 = [Juickly mole tool to [180. [0 position relatil e
to the work origin

N20 M03 S2000 = Positil e rotation of spindle, speed 2000(rpm).

N30 G75 R2. = R2. stands for a tool retraction of 1000(pm)

after each drilling depth of 2500 (pm).

N40 G75 1160.013.P5. (1500 R1.F0.5

= Grool e cutting cyclel1[1J60.[Jindicating drilling

cycle ends at the absolute coordinate [160.
3.1 Indicates that the cycle ends at
coordinate [ 3. [P5.[Istands for a drilling depth
of 2500 (pm) for each drilling cycle. [10.5
stands for [-direction molement per cycle is
500 (pm). [R1.[Jindicates tool retraction of
1000 (um) in [-direction after reaching the end
position. (diameter specification)

N50 M5 SO = Spindle stop.

N60 M2 = end of program.

7. Compound Thread Cutting Canned Cycle, G76

Functions and Purposes:
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G76 specifies the start point and end point of a thread cutting. This command
can be entered at any angle. A fixed number of loops are cut for el ery cycle with
the same cross-section. Thread end point coordinate and specification of
slanting height are considered. It is also capable of performing thread cutting in
“arious directions.

Format:

G76 P(m)(r)(a) 11 [1(/Ad min) 1 1R(d)11]
G76 (U)W RG) 0 P(R) 00 (A O F) O E LT

A E (GOO)

T T (co0) g A

5 (F) LY
| 11| B |
I e T 2d
2 l :::::\ t7 10
l —— [ \S‘% C

Fig. 3-44 G76 Compound Thread Cutting Canned Cycle

=

Parameters:
m "Fine cut times (2-digit, 01199)
If not defined, parameter "G76 Fine Cut Times" is used.
r “Chamfering settings (2 digits)

Length of chamfering [10.1 [1chamfering settings (r) [thread pitch.
If not defined, the parameter "Chamfering Settings" is used.

a "Tool-tip angle (014901).
The al ailable angles are 0[] 5(J101,15](1 to 90! If not defined,
the parameter "Tool-tip Angle" is used.

m, r, and a are defined simultaneously by the command code P.
For m(2, r(12, alB0", then the command is G76 P021260.

71(/AAd min)CMinimum cutting amount (integer ym)

When the cutting amount of the nth cutting (Ad\/ﬁ - Ad\/m)
—/Ad min, the cutting will resume with /Ad min as the minimum

3-56



3 GIM Codes

cutting amount. If no minimum cutting amount is defined, the
parameter "Minimum Cutting Depth" is used.

R(d) “Amount of material to be remoled for the fine cut
If not defined, the parameter " Reserved Thread Depth" is
used.

0, O "Absolute coordinates of cutting end point (D).

U, W [lIncremental coordinates of the cutting end point ( D).

R(i) "Radius difference of thread part (i 0 indicates normal linear
thread cutting).

P(k) "TThread height (radius programming on [-axis, unitintegerpm)

“1(/A\d) L[First cutting depth (radius programming, unit_integerpm)

F(I) ‘TThread pitch, (same as G32)

E "INumber of threads per inchlrange(11.0-100.0. This setting shall
not appear when an F setting is gilen.

Details: ( Fig 3-45 ~ Fig 3-46 )

(1) What must be noted is that length of the path DE (U(2) must be greater than

the length of the chamfer.
(2) The fine cut times m,chamfering settings r,tool-tip angle a, minimum cutting

amount [1 (/Ad min) and reser( ed thread depth R(d) are modal codes. They
remain [alid until another [alue is defined.

(3) The feed-rate between C and D is defined by F and fast feeding is applied
to other paths. The ([))(-) [alues of the increments in Fig. 3-39 are as
follows! !

U, W [Negatil e (determined by the directions of AC and CD).

R "Negatil e (determined by the directions of AC).
R
T A A
Ad
R
Admn
k
|
d v
t

Fig. 3-45 Cutting Description
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(4) The thread height [ is acluired from the thread pitch and the tool nose
angle. The formula is(]

Thread height k[ (pitch(2) [ Tan (angle(2)
Tan (angle(2),acl uired from the trigonometric table.
Ex[1 If tool nose angle al 600 Thread pitch F(l)[ 2 mm.

| Thread pitch (1) |

|‘ 'l

T

30| 30 Thread depth, k

1 Fig. 3-46

Thread height k [1(2(2) [TTan(60(2)
1(1) [Tan 30 [1(1)10.5774 111.732

The first cutting depth (cutting amount) is Ad,the n™ cutting depth is Ad%, the
cutting amount will decrease progressil ely el ery time. Note that n should not
exceed 30. [therwise, an alarm will be generated. In this case, please use the
normal thread cutting.

Example :
If tool nose angle al160(; Thread pitch F (I)[2 mm.

as shown in the abo’e example, thread height ki1 1.732
11120-2111.732 1116.536

DA
ul A
—x1.732
[ T . f
*
— 20 — 16.536 > [
!

l NN
||<—1o+| 50L

Fig. 3-47 G76 Programming Example

N10 GO [130.0 160.0
N20 M03 S2000
N30 G76 P011060 1100 R0.200

3-58
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N40 G76 [116.536 [110.000 P1732 1900 F2.00
N50 M05
N60 M02

Notes on thread cutting are identical to G32 and G92. The chamfering settings
are also applicable to G92 thread cutting canned cycle.

8. Notes on Compound Canned Cycle (G70~G76):
Elery command of a compound canned cycle must contain correct P, [, [,
7, U, Wand R lalues.
In G71, G72, G73 blocks, the block defined by P must contain either GO0 or
GO01.[therwise, alarm will be generated.
G70, G71, G72, and G73 are not allowed in MDI mode. [1therwise, an
alarm is triggered.
In G70, G71, G72, or G73, no M98 (call subprograms) and M99 ([ uit
subprograms) are applicable to blocks defined by P and (1.
When executing G701/G73, the serial numbers defined by P and (1 should
not be the same.
In G70, G71, G72, and G73, chamfering and R angle should not be used to
terminate the last positioning command used for fine cut shaping blocks
defined by P and (1.

3.18 G50 Coordinate system & Spindle clamp speed setting

1. The setting function fo the maximum spindle speed (G50) normally
goes with setting function of the constant surface cutting (G96).
Format(]

G50 St
S Max. spindle speed (rpm or relImin)
2. Working coordinate offset function. For continuous process of

multiple workpieces, work origin can be set via continuous offset
setting of tool start point.
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Format(!

(1) G50 U (11111 ([ -direction offset )
(2) G50 W (111 ([]-direction offset) °

Example :

0001 ( Main program number )

N10 G10 P500 A1 BO ([ [direction work coordinate offset clearing )
N20 G10 P500 A3 BO ([ direction work coordinate offset clearing )
N30 TO1

N40 M98 P02 L5 ( Call for (1002 subprogram, successil_ely for 5
times)

N50 M99

0002 ( number of subprogram )

N1 G50 W10. (10mm offset of tool start point each for el ery time )
N2 GO1 U-10.

N3 G00 U10.

N2 M99

Description:

(1) Please gile [G10 P500 A1 BO[, and [G10 P500 A3 BO(at the
beginning of program.

(2) The [L suffixCof an M98 command indicates number of offsets to be
performed. (See description of M98 command).

3.19 Constant Surface Speed Control ON, G96

Format(!
G96 SI1I1]
S “Surface cutting speed (mmin)

The surface cutting speed refers to the relati’e [elocity between the tool-tip and
cutting point (on the surface) of the rotating work-piece. A tool has its adlised
surface cutting speed range for optimiling the cutting result. G96 is used to
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control the surface cutting speed. The relationship between the surface cutting
speed, work-piece diameter and spindle rotation speed is expressed byl

V=1DN

Vv " The surface cutting speed is the S [alue of G96.
D [ Diameter of the surface is sut, m.

N " Spindle rotation speed, rel Imin.

When the surface cutting speed is constant and the tool cuts the surface inwards,
D will become lesser and N will become greater. Hence the max. rotation speed
must be limited using G50 S[I. [Ince this limit is reached, the speed will not
increase any more.

Ex[1 N10 G50 S2000 - - - Max. rotation speed of the spindle is 2000 rpm.
N20 G96 S200 - - - The constant surface cutting speed is 200 m(min.

3.20 Constant Surface Speed Control OFF, G97

Format(

G97 St

This function maintains the spindle speed defined by S. It cancels the constant
surface cutting speed at the same time.

3.21 Feed-rate Setting, G98, G99

G98 Feed per minute, mm(min
G99 _Feed per relolution, mmire(]

The feed-rate F in H4D-T turner series is defined by G98 and G99. G99 is the
default [alue. The conl ersion formula is(]

Fm(OFr*S
Fm _Feed per minute, mm(min.
Fr _Feed per relolution, mmirel]
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S _Spindle speed, re[ Imin.

3.22 Inch/Metric Measurement Mode , G20, G21

Format:

G20 -- System measurement in INCH mode
G21 -- System measurement in METRIC mode

3.23 Deep Hole Drilling Cycle (Z axis) G83,G80

Format:

G83 (W) IR FOT "Deep hole drilling cycle

G80 " Fixed cycle for drilling cancel
Parameters:

(W) : Point the hole position with absolute or increment

O . Each depth of drilling (Unit jum , (1100001 110mm)
% If [J with no [alues that drilling motion will finish one time.
R : Point of reference with go forward or mol e backward

% Absolute position
% If R with no [alues that it will according to now [ coordinates be

R [alues.
F . Drilling speed feed-rate (mmire(’)
X
R
: ]
o Tl o ;
- oe0 8
.
|
=
g
O - !
|
Pausetime{ '
5. -
Z % .
: Fig 3-48
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3.24  Tapping Cycle G84,G80

G80 : Fixed cycle for drilling cancel
G84 : Tapping cycle

Format:

G84 [(U) (W) DO ROMIFOIDOOD

X
I 3
CwW ! :
o-rd s
Pause time
v CCW
=0
Z H
= /7

Fig 3-49 G84 Threading

1. Parameters:

(W) : Point the hole position with absolute or increment (Z-direction)
R : Point of reference with go forward or mol e backward

% Absolute position

% If R with no [alues that it will according to now [ coordinates be

R [alues.
O . Each depth of tap cutting (Unitlum, (1100000110mm)

% If [ with no [alues that tapping motion will finish one time.
F . Set the spacing thread pitch of the tapping tools (F1.001mm)
D . First spindle end face threading if D parameter is not specified.

2. G84X(UU)_ Q_ R__F_ D1

(1) (V) : Position of hole bottom is specified by an absolute or
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3.

incremental [alue ([ -direction)
(2) DN : Threading of second spindle lateral face
(3) [ther parameters are the same as abole

G84ZW)_ Q_ R__F__ D2

(1) 1 (W) : Position of hole bottom is specified by an absolute or

incremental [alue ([ +direction)
(2) DL2 : Threading of third spindle end face
(3) [ther parameters are the same as abole

G84 and G80 are used in pairs. If G80 is missing, program will report an Err18.

G84 Z-axis application example:

N10 M70 (third spindle switched as sero-spindle mode )
N20 T1

N30 GO [-20.CO.

N40 3.

N50 G84 -20.F1.R2.D2

N60 C60.

N70 C120.

N80 G80

N90 M71 (third spindle switched back to main spindle mode )
N100GO0 [120.

N110 M2

G84 X —axis application example:

N10 M60 ( Second spindle switched as serlo-spindle mode )
N20 T1

N30 G0[15.CO0.

N40 (3.

N50 G84U-10.F1.R4.D1

N60 C60.

N70 C120.

N80 G80

N90 M61 ( Second spindle switched back to spindle mode )
N100 M02
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3.25 Auxiliary Functions, M-code, S-code

The auxiliary function M-code is comprised of the letter M and 2 digits attached
behind (M-codes for general), different codes represents different functions as
shown below!(

Currently, H4D-T Series prolides the following M-codes!]

Table 3-10

M-CDE Function

MOO Program Suspension.

MO1 Selectile stop

MO02 Program End.

MO3 Spindle rotates in normal direction

MO04 Spindle rotates in relersed direction

MO5 Spindle stops

MO8 Coolant [IN.

MO9 Coolant [1FF.

M10 Spindle chuck tightened

M11 Spindle chuck loosened

M12 Tailstock forward

M13 Tailstock backward

M15 Count plus 1

M16 Count clear (to [ero)

M30 Program end

M33 Workpiece Collector Protrude

M34 Workpiece Collector Extract

M35 Tailstock Chuck Clamp

M36 Tailstock Chuck Release

M40 Chip Remole CW

M41 Chip Remole CCW

M42 Chip Remol e Stop

M43 Feeder Start

M45 Select Skip Start

M46 Select Skip Close

M47 The Spindle should rotate after releasing the Chuck

M48 When releasing the Chuck, prohibit the spindle rotation.

M50 Set Spindle 1 to Serl o Axis Mode.
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M-CDE Function
M51 Set Spindle 1 back to Spindle Mode.
M55 Start in-process Tool offset change instant al ail.
M60 Set Spindle 2 to Serl o Axis Mode.
M61 Set Spindle 2 back to Spindle Mode.
M63 Spindle 2 CW
M64 Spindle 2 CCW
M65 Spindle 2 Stop
M70 Set Spindle 3 to Serl o Axis Mode.
M71 Set Spindle 3 back to Spindle Mode.
M73 Spindle 3 CW
M74 Spindle 3 CCW
M75 Spindle 3 Stop
M80 Enable axial direction without homing
M81 Disable axial direction without homing
M84 Spindle brake hold
M85 Spindle brake release
M98 Call subprogram
M99 Program cycle
M30 Program end
M300 Enable round-angle connection between blocks
M301 Disable round-angle connection between blocks
M362 Switch to Spindle 1
M364 Switch to Spindle 2
M365 Switch to Spindle 3

Using CW, CCW of spindlel !

1. MO3I[ First spindle clockwise (CW)
Format(
(1) MO3 St
E[1.LM03 S1000 ; Command first spindle to rotate CW at 1000rpm.
(2) MO03
If MO3 is not followed by an S-code, spindle rpm is not specified!!
spindle will rotate CW at the prelious speed.
2.  MOA4[First spindle CCW
Format(
(1) MO4 St
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E[1.LM04 S1000 ; Command first spindle to rotate CCW at 1000rpm
(2) Mo04

If MO4 is not followed by an S-code, spindle rpm is not specified!!

spindle will rotate CCW at the prelious speed.

The auxiliary function code S-code is for spindle rpm control, maximum setting
range[1S999999.

E1CS1000, means 1000 rpm

3.26  Subprogram

Where there are certain fixed programs or command groups in a main program
that demand repeated execution, these commands could be saled in memory
as subprograms, so that the main program could be designed with a simplified
structure. Subprograms can be called out one after another in auto mode.

1.  Structure of the Subprogram

The structure of the subprogram is the same as the main program except that
the subprogram ends with an M99 command.

PRIIGRAMOS - - - - - Subprogram number
----- Content
----- Content

M9 e e Subprogram ends

If a subprogram is not called by the main program but executed directly by
pressing [CICSTI) the program loops.

2. Execution of the Subprogram

Format(
MO8 P 0L o
P “Subprogram number
L " Execution times of the subprogram. If not defined, the
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subprogram is to be executed only once.

Ex() M98 POS - - - - Execute subprogram No 5 once.
MO8 PO5L3 - - - - - Execute subprogram No 5 three times.

Stepwise Callllthe main program calls the first subprogram, and the first
subprogram calls a second sub-prgrams. The H4D-T Series controller prolides
a maximum of 8 lelels stepwise calls[| (take for an example of 5 layers )

PRUGRAM 1 PROGRAM 2 PRUOGRAM 3 PRUOGRAM 4 PRUOGRAM 5

N1 ... N1 ... N1 ... N1 ... N1 ...

N5M98P2 / N5M98P3 / N5M98P4 / N5M98P5 / .
N31 M2 \ N32 M99 \ N32 M99 \ N32 M99 \ N32 M99

Fig. 3-50 Subprogram Stepwise Call

The M98 and M99 blocks should not contain any positioning commands, such as
oo, 0o .

3.27 Tool Radius Compensation

3.27.1 Total Offset Compensation Setting and Cancellation

Total offset compensation [ Length compensation [1Wear compensation

Format(
Table 3-11
Compensation | Compensation Cancel
Set
Without Turret Too T0O
With Turret Toonoo Too00

ooll  Compensation number, indicating which set of compensation data
is to be applied.
ool] Tool number, indicating which tool is to be selected.

3-68
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When a compensation number is selected, the control unit will simultaneously
select the [-axis and [*+axis compensation [alues for tool length and wear
compensation. These [alues are be summed up for compensation of the tool
path.

Any small differences between the cut work-piece and specifications found
during the cutting test after the tool is calibrated, can be remedied by wear
compensation (referring to the Tool Wear Compensation page). If the difference
is [ery small, positile [alues should be used. If the difference is large, negatil e
"alues should be used.

Ex1 N10 GO1 (150.000 11100.000 T0202
N20 1200.000
N30 1100.000 £250.000 T0200

Path of program ref. point after comp. Comp. Ends

Comp. Starts l @

I) N20

Path of program ref. point before comp.

Fig. 3-51 Example of Tool Length Compensation

In this example, T0202(T202) indicates that the second tool and the second set
of compensation data are selected. T0200 (or T200) indicates that the tool
length compensation is cancelled.

Value of compensation

1. Value of compensation is normally set by the last digit or the last 2 digits of
a T-code. [Ince a T-code is specified, it remains effectiLe until a
subsel uent specification is made. In addition to tool-tip compensation, a
T-code can also be used for specifying tool-length compensation.

2. A change of compensation setting is usually made in
compensation-disabled mode when selecting another tool. In the elent a
change is made during a compensation mode, the end [ector of the
program will be calculated according to the specified compensation [alue.

Notes(]
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1. After powering the CNC, compensation is automatically cancelled and the
compensation number is reset to [0 or (00

2. Compensation must be cancelled to execute "Auto-CLICST".

3. The length compensation command "T-code" can form an independent
block in the program without positioning definition. CNC executes an
internal computation for compensation, but the tool does not execute any

positioning mol ement.

3.27.2 Tool-tip Radius and Direction of Fictitious Tool-tip, G41, G42, G40

Functions and Purposes:

A tool tip is normally in an arc shape, therefore when a program is run, a tool tip
is assumed to be the front end of the tool. In this sense, shape of an actual
cutting will be different from the programmed cutting due to the arc-shaped tool
tip. The Tool-tip Radius compensation is a function designed for automatically
calculating an error for compensation [ia setting a tool-tip radius.

7N
= |

4 r \' Tool nose center path at programmed

IL

machining shape

\ ~

{ Tool nose center

PaNS 7

Machining shape commanded in program i
Hypothetical tool nose point

Fig 3-52
Program Format:
Too or Toooo Ll Call a tool number for compensation
G41(G42) U)rrr(wyorer . Set compensation
G40 L. Cancel compensation
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Before using G41 and G42, inform the NC unit which tool-no. is to be used. The
application is totally dependent to the tool path and the relatil e position of the tool.
As shown in Fig. 3-53, looking forward along the tool path, use G42 if the tool tip
radius is on the right side of the tool path (radius right side offset compensation)(!
use G41 if the tool tip radius is on the left side of the tool path (radius left side
offset compensation)

G42 (right side)
Direction of tool path
~- N

Work
iece
¢ L> 0

Direction of tool path
G41 (left side)

Fig 3-53 Application of G41 and G42

Tool-tip and assumed tool-tip direction

When executing tool-tip radius compensation, the radius and arc must be
accurate( 1 otherwise, the cutting result will not be precise. Manufacturers of
disposable tools always prolide accurate tool-tip radius data. The radius data
are to be entered in the "R" field on the Tool Length Compensation page (unit(
mm).

Besides the tool-tip radius, the direction of fictitious tool-tips must be acl uired (refer
to the position of P in Fig. 3-54). The direction is defined by integers 019 (Fig. 3-44).
In the system with tools on the top (rear) holder, the direction 3 is for outer diameter
cutting, while the direction 2 is for inner diameter cutting. The data of fictitious tool-tip
direction are to be entered in the "T" field on the Tool Length page.

"Ince these two data are acl uired, the control unit compensates for the tool-tip
properly by calculating "R" and "T" [alues internally after giling the tool-tip
radius compensation command.




HUST CNC H4D-T Manual

Direction-1 Direction-2 Direction-0,9

<

[

Direction-3 Direction-4

Direction-5 Direction-6

Direction-7 Directjon-8 0 3

Tool-tip point

L'r simplified as below

2

O

O

G

O
TN

OB

Fig 3-54 Fictitious Tool-tip Direction

ok
[

and compensation operation

(1) Process using center of tool-tip radius as the starting point’

End Point

Nose R center path with tool
nose radius compensation

Start point

Fig 3-55

3-72
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(2) Process using tool-tip as the starting point( !

.'_‘\\ End Point
e ."‘If_x‘
' ) Machining shape with no tool —
2 ~—~,_  nhose radius compensation Start point b _::\
|’ f i
b |
A o P e _"\,l -
In' '|I y r r - 'Gq]
a (DdeadE)
l. f Nose R tool nose point Programmed path or
Vo path with tool nose radius Machining shape with tool
A _ | compensation _ _ _ _ _ | nose radius compensation | -
/ )
, Fig 3-56

Start of tool-tip radius compensation(’

When compensation is disabled and all the following conditions are met, tool-tip
radius compensation starts’

1. Executing a G41.G42 command.
2. Executing a mole command excluding the arc commend. When used
during a G02, G03 arc-cutting, system will issue an error alarm.

In a continuous or single block execution, when a compensation starts, 2 to 6
program-sections must be read for calculating an intersection point (read 2
program-sections when a mol e command existsl read up to 6 program-sections
when a mol e command does not exist).

T : 5 : GO0 o Gdl

Machining
program |

Starting to pre-read
2 to 5 blocks ahead

AR Sfrt

GO0 _;

Pre-read
buffer

Executon AT - |/4S . |/6Go0_ |AGs_ | G0 |62 s

block
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Two types of tool-tip compensation can be determined by C25111C25111 1 for

Type A, C25110 for Type B.

Note: The often seen terms, Inside and [Jutside, are defined as follows!(
Inside: Two movement program-sections having an intersecting

angle larger than or equal t0180°,

Outside: Two molement program-sections haling an intersecting angle
within 01/180°

Inside [utsid
Work side program path
27 %Wk///?d
program path 7 n or SI e ﬂ
o =180° 0° =a <180

Fig 3-58
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Starting of tool-tip radius compensation']

With the G41.G42 command alone, the tool will not perform a molement
according to tool-tip radius compensation. A tool-tip radius compensation does
not start on GOOLit only starts on a GO1, G02, or GO3 command.

When a G41.G42 command exists in the same block with a mole command, the
mo_e command is processed as a GO1 command.

1. In the case of a single command of Chamfer inside G41.G42((Fig. 3-59)

Program path
l .
4 s
NI G42: ,7" | Tool-tip radius center path
N2 GO0 X Z_- e N3 "
N3 G01 X ZF_: /LN
A
{ N1
E Program path
N1 G42; Tool-tip radius center path
N2 GO1 X Z F_: N3
N3 GOl X Z - Intersecting
- - point
!
Program path
l T
. /s
N1 G42; Tool-tip radius center path
N2 GO1 X Z F_; ' i
ZF_ s N4
N3 GO0 X Z
N4 GO1 X Z
l
t Program path
SH
N1 G42: s
N? GO0 X Z - 4 Tool-tip radius center path
L iy = >
N3 GO0 X Z - _— N4
N4 GO1 X ZF : f’
|
! | N2
|
|
*
N1
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[]
N1 G42 Program path
N2 GOO (101 03
N3 GO3 I L FL Tool-tip radius center path
[]
N1/ _
' Fig 3-60
[]
N1 G42 Program path
N2 GO1 [0 [0 GO R
N3 GO3 IO FD Tool-tip radius center pat
[]

N1/
Fig 3-61

2. When chamfer inside G41.G42 exists in the same block with a mole

command(
Program path
l
Nl G42 X Z_; Tool-tip radius center path
N2 GOl X ZF : N2 J
Intersection
! point
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3. Chamfer outside (obtuse angle) G41.G42 command only!(]

N3 Tool-tip radius center path

! /L
N1 G41- ff Program path
I
N2 GO0 X Z_: Nir 7
N3 GO0l X ZF ; pd
[ xf’/
s
N1

Tool-tip radius center path

N3
Program path

N1 G41;
N2 GO0l XZF :
N3 GO0l X Z_:

N1
! Tool-tip radius center path
NI G41: /H’L . e h
rogram pat
N2 GOl X ZF : 31‘3/" jprodramp
F
N3 GO0 X Z - ,”/ P
N4 GOl X Z - S
A s
!
N2
N1
! Tool-tip radius center path
N4 "
Nl G41: /
! Program path
N2 GO0 X Z : N3 / Ve
N3 GO0 X Z : ,,.; s
N4 G0l X ZF - Ve
| f
|
N2
¢ NI
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4. Chamfer outside (obtuse angle) G41.G42 exists in the same block with a
mole command(!
N2  Tool-tip radius center path
) Intersection point »
Program path
Nl GH X Z
N2 G01 X ZF :
!

Fig 3-64




5.

3 GIM Codes

Chamfer outside (acute angle) G41.G42 command only(

Type A

Type B

[
N1 G41:
N2 GO0 X Z -

N3 GOl X ZF :

t

Tool-tip radius center path

N3
L ', Program path

Tool-tip radius center path

N3
Program path

!
N1 G41:
N2 G0l X ZF :
N3 G0l X Z_:
!

Tool-tip radius center path

e Program path

Ml

Tool-tip radius center path

— -

N3
Nz | Program path

N1

Tool-tip radius center path

Tool-tip radius center path

~ N4 N4
'\
NI G41; ~_Program path Program path
N2 GOl X ZF - SN
- . A m \\
N3 GO0 X Z_ .
“ N2
N4 GOl X _Z_ ",
!
) Too-l_-tip radius center path
- a1 - v N4
N1 G41: ', Program path
N2 GO0 X Z_ N
. . P
N3 GO0 X Z_ \_\-_,_. | Nz
N4 GOl X Z F : Ya
4l
E? L)
Fig 3-65
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6. Chamfer outside (acute angle) G41.G42 exists in the same block with a
mol e command!]

Type A Type B
Tool-tip radius center path Tool-tip radius center path

t N2 N2
Nl G4l X Z : G41 Program path G41 | Program path
N2 GOl X ZF_:

!

S
Fig 3-66
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Operation in a tool-tip compensation mode:

In the tool-tip radius compensation

(G41,G42) mode, a tool-tip radius

compensation command haling the same content is not [alid. Pre-reading is
prohibited if a G65 L50 command is included in the tool-tip radius compensation.

1. Rotation of chamfer inside(!

Line=>Line (obtuse angle)

Program path

- point center path

Program path =" %
- Intersection \\
== ppoint
Tool-tip radius

center path  arc center

Arc=>Line (obtuse angle)

-
-

5 ~~~__Program path

4 o
r /Intersection T
point ; T~a
f Tool-tip radius
center path
Arc center P

Arc=2>Arc (obtuse angle)

———
_—

3 . =,

Il Intersection ™~

R R Y
. point
Lo

Program path

.
Arc center Arc center

Fig 3-67

center path

Line=>Line (acute angle)

. | Program path

\ Tool-tip radius
S\ center path

Line>Arc (acute angle)

Arc center

Program path -
-~ Intersectign
- point ™.
Tool-tip radius ~——
e

center path

Arc—>Line (acute angle)

o « Arc center

Program path

T ——s

Tool-tip radius
center path

Arc>Arc (acute angle)

\A—-\'p‘
\ o/

»
Afrc center

4
Arc cenger
- ~

sS4 P

—

Inksisections, ) )
Tool-tip radius center path

oint AN
\
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2. Rotation of Chamfer outsidel (Fig. 3-68)
LinedLine (g - a-1307 ypeAl |Line>Line (©00° = 6<180°)

™. Tool-tip radius center path

Program path l 1
:

Intersection point

Program path

‘“»H\Tool-tip radius center path

ype

Line=Line

Tool-tip radius "~
center path

Program path

Tool-tip radius center path

Line2Arc  (o0° = 8- 1807

Line=2Arc

(0° = 6 <00%)

Tool-tip radius
center path

Arc center

”
s
!

I
r
/.—-—-‘__“'- &
‘-,, ) ~ T ’//
Tool-tip radius s ¥ ——"
center path .~ .
a7 ey
’ [Type A/ B
Arc center Mype ATH]

¥
Arc center Type A/ B
Arc2Line (e = & < 1809 Arc2Line ©° <  <90°)
Arc center .
Program path
. g P \ Program path
o .- Tool-tip radius
Tool-tip radius - : ' center path
center path
Z3e
e Type A/B Arc center
ArcArc 90° = 8<180° Arc2Arc (0° <6 <90°)
» Arc center | (8
Program path . 3 J *, 7
e / s Program path
/ Arc center

_.-= Tool-tip radius
center path

Arc center
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Direction change of tool-tip compensation

Direction of compensation is determined by tool-tip radius compensation
command (G41, G42).

During compensation mode, without a cancellation command of the
compensation, a change of the compensation command may change the
direction of compensation. But the change does not change the starting section
of the compensation, nor of the subsel uent section of the program.

Line->Line

S
.

~._ Tool-tip radius
ey genter path Intersection

Line=>Arc

—— " Rl

Tool-tip radius center path

Fig 3-69 Change of compensating direction in a tool-tip radius compensation
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Disabling a tool-tip radius compensation!(

When tool-tip radius compensation is enabled and all the following conditions
are met, the tool-tip radius compensation can be disabled

1.
2.

A G40 command is executed.
Executing a mole command excluding the arc commend.

After reading-in the disable command of compensation, the program switches
into (compensation) disabled mode which comprises the following 3 conditions(]

1.

A tool-tip radius compensation ends, G40 alone disables tool
compensation, and a GO0 precedes G40, tool compensation is disabled in
the block of a GO0 mol e command.

A tool-tip radius compensation ends, G40 alone disables tool
compensation, and a G01.G02[G03 precedes G40, tool stops at the center
of tool-tip radius [ ertically, tool compensation remains enabled until the first
mole command after G40. If no mole command follows G40, tool
compensation remains enabled on the encounter of an end command
MO02M30( 'the compensation is disabled when the program is re-started,
without an operation for disabling tool compensation.

A tool-tip radius compensation ends, if G40 command is in the same
command line with a moLe command, tool compensation is disabled in the
G40 command block.



Disabling tool radius compensation:

1. Chamfer inside G40 command only:

3 G/M Codes

} Program path
/_I
&
Nl GOL X ZF_; /// Tool-tip radius center path
N2 GO0 X Z P -
- = & - I
N3 G40: "N
, -
{ N3
Program path
!
Nl GO0l X ZIF ; _ Tool-tip radius center path
N2 G0l X Z_: NI
NI G40
N4 MOS; |
. . |
N3 GO0 X_Z | y {m
! Ly
¥ s
Program path
l AT
a
Ml G0l XZF : | Tool-tip radius center path
L E_ / -
N GO0 X Z e f/N‘ Hl
N3 GOl X Z - P
N4 G40
N3 MO3; M3
N6 GO0l X Z
b JHd
! I N5
\
\ N6
Program path
{ //"
Nl GOl X ZF ; /7| Tool-tip radius center path
— == & %
N2 GO0 X Z : Pl Nl
N3 GO0 X Z Kf»" o
N4 G40 |
|
! iN,
H
N4
Fig 3-70
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2. Chamfer inside G40 is in the same block as a mole command(]
Line=>Line Arc=>Line

) e _\\. Program path P

R= Tool-tip radius

i \
Tool-tip radius
| center path
E . '
Arc center Program path
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3. Chamfer outside (obtuse angle) G40 command only:
Type A Type B
Tool-tip radius center path To%!itip radius center path
. 1P radius centet
{ i N1 e
Nl G0l X ZF : S p h ,
N2 GO0 X Z : we + h_Program path ) Program path
N3 G40; R R
! ST .
. -~ F -
’a’; .f;/
¢
Nl G0l X ZF .
N2 G0l X Z_:
NI GH0:
N4 MOS;
NS G0 X Z_:
[
Tool-tip radius center path
-
F o Program path 2 g Program path
Nl GOl X ZF L 4 rrogram pa e Jwrogram pa
M GO0 K Z ; R - -
M OGOl EZ Ay !
N4 G40 N3 -
NS MOS; 14 4 -
N5
N6 GOl X_Z_:
\ N6
!
Tool-tip radius center path Toatkitip radius center path
— -
{ . /, Pr-'glram ath .'rg Pro ra}r# ath
Nl G0l XZF : \I k. TTogram pa N2/ T TOOrEM P
Nl G0 X_Z_.
N3 G X Z : ¢ F
N4 G40: : ]
. IVER i
! ! N3 |
v v

Fig 3-72
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4. Chamfer outside (obtuse angle) G40 and move command in the same

block:

Type A Type B

Line=>Line Line=>Line
Tool-tip radius center path Tool-tip radius center path

N1
s M1 K N1
cio /| o Program path
E ’J’ ’ E ':'J
Arc2>L ine Arc2>Line

- - Tool-tip radius e Tool-tip radius
: = center path -. “~~_ center path

Program patﬁ

: | i
Arc center  Program path Arc center

Fig 3-73



5.

Chamfer outside (acute angle) G40 command only:

3 G/M Codes

Type A

Type B

!

GOl X ZF :

Tool-tip radius center path
b Talis eI

by

N1
Y Program path

Tool-tip radius center path

S W
NI :-/ Program path

N1
N GO0 X.Z_; R
N3 G40; \\\ \
!
)
3
Tool-tip radius center path
!
: N1
NI GOl XZF : Program path
M GOl X Z_; M
NI G40:
N4 MO3;
N3 G X Z ;
3 [ N3 {NS
- N4 N4
] ] Tool-tip radius center path
Tool-tip radius center path - M
-— I
! S Program path
Nl GOl X ZF_: . Program path %\H
- . b~ = . I Iy
M GO EZ: NN [N \ N6 | N5
N3 GOl MZ_; . e | 1N N ‘L
. . . N n -
N4 G40 . s . A \\ \\ 03
NS MDS: N N REEAN b
N6 GOl X Z ; - N
. N2
i
Tool-tip radius center path Tool-tip radius center path
A E— N1
l VoM ] Nprogram path
N1 GO0l X ZF : rogram pat S
M OGN XZ ; NN _ NN
w0 XZ N2 g N N W
NI GO X Z ; A AN
N4 G40, ‘\\__ | N3 N2 ‘ .
\\-._ I i
t N N2
Fig 3-74
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6. Chamfer outside (acute angle) G40 and mole command in the same block!

Type A

Type B

Line=>Line

Tool-tip radius center path

Program path

Line=>Line

Tool-tip radius center path

Program path

E
Arc>Line Tool-tip radius center path | Arc=>Line Tool-tip radius center path
Arc center Arc centers |
" Program path Program path
E E
Fig 3-75
3.27.3 Interference Check

Functions and Purposes:
When pre-reading-in 2 program blocks to perform a tool-tip radius compensation,
it often results in cutting into the workpiece! this is called an interference.

When cutting a stepwise work-piece with a step [alue smaller than the tool
radius, an o[ er-cutting alarm is generated as shown in Figure 3-51.

Oy G

\ /14
Fig. 3-76 [ [ er-cutting (Shaded Area)

An interference check is a check against such conditions, for taking responding
actions according to the parameter.

Interference handling comprises the following 3 functions that can be selected
by parameter setting.
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Function Parameter Action
Interference check | Parameter 200 | Issues alarm and stop machine
alarm before entering block of interference.
Interference Parameter 20011 | Alter the path automatically to al oid
al oidance function interference.
Interference check | Parameter 2002 | Cutting action continues, allowing
disable cutting into workpiece.
Details _(Ex.)
Alobidance path
(G41) Y
N1 Gl X100, Z50. "\<-—- — /
N2 Z7o. D Tool diameter
N3 X300. Z120. \/"'_'"“-\_2(/“*""
e ;
AN /N
X

Fig 3-77

1. Interference check alarmlJAn alarm occurs before executing N1, process
stops.

2. Interference aloidance function(N1 and N3 calculate intersection point, for
altering the path to aloid interference.

3. Interference check disabled! continue cutting into N1 and N3 lines.

Interference handling alarm

An interference alarm occurs when any of the following conditions take place!’
1. Interference check alarm selected! In the el ent of interference, an alarm is
issued before the block of interference in the program.
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2. Interference al bidance function selected!]
a. |Interference occurs in two consecutile blocks in the program.
(Interference in both N2 and N3).
'|
|
|
|
,',Issues alarm
| and stop
N1
-
Fig 3-78
b.

An aloidance path cannot be found (no intersection of N2 and N4),

—-Issues alarm
and stop

4

N1

& N4

L

Fig 3-79
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c. Direction of program path is opposite the path after interference
al oidance (direction of path after interference al oidance is opposite to
N2 direction).

Solid line[’
The path after interference al oidance

[
™

Dashed linel! r
The path before interference a[bidance___--"

M1

N2

Fig 3-80

Hz

3.27.4 Notes on Tool Radius Compensation

When radius compensation is executed, there should be at least one block
containing positioning commands between two neighboring blocks. The
following commands do not perform tool positioning, though they hale
mechanical actions. Therefore they are not allowed for continuous blocks .

MO5 - - + - M-code output
S2100 - - - - S-code output
G4 111.000 - - - - Suspension

G1 U0.000 - - - - Feed distancel 10
G98 - - + + G-code only

‘Inly GO0 and GO1 are applicable to blocks with tool-tip radius
compensation. Arc commands G02, G03 are not allowed

The mole block before a tool-tip radius compensation command must be
GO0 or GO1. Arc commands G02, GO3 are not allowed.

The tool radius compensation function is not al ailable for MDI operation.
Tool-tip radius compensation is not allowed for G74, G75, or G76.
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6. Pre-read prelentiile commands (G65, L50) are not allowed during the
tool-tip radius compensation mode.

Tool-tip Radius Compensation Example:

Tool number [102, tool-tip direction [ 3, tool-tip radius [11.5 mm. The []-axis
coordinate is defined by the diameter.

[

111 S

10 9 Start point

< 7 1
Fig. 3-81
N10 GO [1100. [120. - - - Point S
N20 GO 0. [1110. - -+ Point 1
N30 M3 S2000
N40 G42 (1100. TO2 F3.0 - - - Point 2, compensation
insertion
N50 G1 [120. - - - Point 3
N60 [130. (191.34 - - - Point4
N70 [75. - - - Point5
N80 G02 44.644 157.322 125. F1.5 - - - Point 6, arc cutting
N90 GO01 176. [137.644 F3.0 - - - Point7
N100 [120. - - - Point 8
N110 180. - - - Point 9
N120 (0. - - - Point 10
N130 G40 1190. - - - Point 11, compensation
cancellation
N140 GO 100. [1120. - - - Point S
N150 M05
N160 M02
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An oler-cutting alarm is generated if you try to return to Point S directly
from Point 10. This is because the angle of 9-10-S is too sharp. The alarm
is also generated if the radius compensation is greater than 2.0 mm, which
is the distance from 8 to 9.

3.28 Coordinate System

3.28.1 Local Coordinate System Setting , G52

Command Format:
G52 [ e o
Command Description:

If it is reluired to set another sub-coordinate system for the geometric shape of
the Workpiece being processed under prelious Working Coordinate System
(G54..G59), then the said sub-coordinate system will be regarded as the Local
Coordinate System.

G52 110.0 10.0 J0.0CCancel Local Coordinate System

X X
| [ |

G00 [110.0 [110.0 [

G52 1115.0 (30.0 [

10+
20 + _\/ /'@ oo
AN (Local Coordinate System Setting)
i:\}} I =7
PR T
10 | .-
_ - G54
e T (Work Coordinate System )
o« — | | -
T 5w Z
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Example of the Program(

G54 [Designate the Working Coordinate System as G54.

G52 1119.0 [130.01

position of the current working coordinate system.

GO0 [110. (11007
System.
G52 0.0 10.01

Remark(

Cancel the Local Coordinate System setting.

1. The Resume Signal will olerride the Local Coordinate System.
2. When switching G541 [G59 Working Coordinate System, the Local

Coordinate System will be cancelled.

3.28.2 Basic machine coordinate system ,

G53

Designate Local Coordinate System to [115.0 [130.0

“luickly mole to [110.0 [110.0 position of Local Coordinate

Command Format

G53 I O OrA BT CLEI PO
or G53 IO TACIBITICLL
[-axis moles to the designated Machine
speed.

[T+axis moles to the designated Machine
speed.
[IT-axis moles to the designated Machine
speed.
AlA-axis moles to the designated Machine
speed.
BB-axis moles to the designated Machine
speed.
CiC-axis moles to the designated Machine
speed.

G53 Dt A B Cr P

[-axis moles to the designated Machine
speed of prelious node.

Coordinate

Coordinate

Coordinate

Coordinate

Coordinate

Coordinate

Coordinate

] position

] position

] position

A position

B position

C position

] position

with

with

with

with
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GO0

GO0
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3 GIM Codes

[M-axis moles to the designated Machine Coordinate [I position with GO1
speed of prelious node.
"IT-axis moles to the designated Machine Coordinate [] position with GO1
speed of prelious node.
AlA-axis moles to the designated Machine Coordinate A position with GO1
speed of prelious node.
B[B-axis moles to the designated Machine Coordinate B position with GO1
speed of prelious node.
C[C-axis moles to the designated Machine Coordinate C position with GO1
speed of prelious node.

Description

The Home Position of the machine is the fixed home position being set by the
manufacturer when manufacturing the CNC machine and such Coordinate
System belongs to a fixed system. When designated by G53 Command and
coordinate command, the Tool will mol e to the position designated for the basic
coordinate system of the machine. Soon as the Tool returns to [ero point (0, 0, 0)
of the machine, it means the Home Position of the machinels coordinate system.

Notice

1. G53 Command will be [alid for the designate node.

2. Before giling the G53 Command, the Tool offsetting must be cancelled
(length, wearing, tip radius offsetting).

3. The command shall be [alid under absolute [alue programming status, and
will not alail under incremental [alue programming.

3.28.3 Work Coordinate System, G54~G59

Purpose and functions:

Six sets of different work origins can be set. The coordinate system comprising
these work origins is named Work Coordinate System. The malor merit of a
Work Coordinate System is_the simplified calculation of coordinates in the
process program.

Details:
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The program use these work coordinate origins [ia commands G54-G59.
According to process rel uirements and program design, the user may select any
set, or 2 sets or elen 6 sets for the process. The malor merit of these Work

Coordinate Systems is the simplified calculation of coordinates in the process
program.

1.  The following table describes the relationship between G5411G59 Work
Coordinate System and setting [alues of (], [} [, A, B, C items of MCM
parameters 1.120. These coordinate parameters (work origins
correspond to machine coordinates by setting the machine origin as [ero,
therefore the work origin settings of work coordinates G5411G59 are as
follows. An illustration is gil en taking [J [] [12 axes as the example[]

Table 3-12
co;/Yc(;iLkate Parameter l-axis setting | [-axis setting
ltem[Number [alue [alue
system
G54 1(1), 3(1) -100.000 -70.000
G55 21(00),  23(1) -30.000 -80.000
G56 41(17),  43(1) -50.000 -80.000
G57 61(1), 63(1) -50.000 -70.000
G58 81(11), 83(1) -60.000 -40.000
G59 101(17), 103([) -40.000 -20.000
A D
Mechanical
9 -80 -70 -60 -50 -40 -30 -20 -10 Crigin
L] ,/ -
o G54 10
— -20
o G55 0
° G59 L 40
_ G56. o G57 _ 0
® | — -60
G58
— -70

Fig. 3-83 G541 :G59 Work Coordinate System
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3 GIM Codes

2.  When a Work Coordinate System is selected, program coordinates also
change accordingly. The altered coordinates are based on the Work
Coordinate System. Adding circular and semi-circular cuttings in program
of the abol e figure, the application of G54 and G55 can be described by
the following example. (Fig.3-84)

A D
Mechanical
90 -80 -70 -60 50 -40 -30 -20 10 Crigin
I I I | I I | | | ® . [
(354 10
— -20
G55
— -30

G59

G56 G57

- -50
° L -60
G58
L -70
Fig. 3-84 G541 :G59 application
Program Example:
N1 G54 ... Select the first work coordinate
N2 GO 10 [0 ... Positioned to program coordinates 10, [0,
(Machine coordinates [1-10. [-70.)
N3 G2 |-7.0 F200 ... Cut a full circle with R7.0 clockwise
N4 GO ... Set feed mode as FAST
N5 G55 ... Select the second work coordinate
N2 GO (10 [0 ... Positioned to program coordinates 10, [0,
(Machine coordinates [1-30., [-80.)
N6 G1 W10.0 F300 ... [raxis cutting incremental feed command,
tralel (10.0
N7 G3 W-20.0 R10.0 F300... Cut a R10.0 semi-circle counterclockwise
N8 G1 W10.0 F300. ... [+ axis cutting incremental feed command,
tralel (10.0
N9 G28 ... If MCM parameter of first reference point [ 0,

3-99



HUST CNC H4D-T Manual

program returns to machine origin
N10 M2 ... Program end

1. Selection of Work Coordinate System is done by giling G54 ~ G59
commands.

2. After giling G54~G59 commands, machine coordinates of the program
origin alter according to the new Work Coordinate System.

3. Controller automatically set as G54 Work Coordinate System when the

machine starts or when Reset is pressed.

3.29 Corner chamfer (,C_), round-angle chamfer (,R_) functions:

In a command block for forming a corner from a continuous line of any arbitrary
angle or from an arc, [,C_[or [JR_['can be used at the end of block to perform a
chamfer or a round-angle chamfer. They are applicable to both absolute and
incremental commands.

3.29.1 Chamfer (,C_)

Functions and Purposes:

In 2 consecutil e blocks, the [JC_[lcommand in the first block executes a corner
chamfer, [,C_[Istands for the length from the assumed starting point to the end
point of the chamfer.

Command Format:

N100 GOx [0 o ,C L
N200 GOx [T s

Wherel|
GOx [can be any of the G00, G01, G02, and GO3 commands.
,Cll Llis the length from the assumed starting point to the end point of the
chamfer.
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Program Example:

1. Line—Arc

Absolute [alue command

NIG28X Z

N2 GO0 X50. Z100. ;

N3 GO1 X150. 250, ,C20. F100 ;

N4 G02 X50. Z0 10 K-50. ;

Relati(e [alue command

N1G28XZ;

N2 GO0 U25. W100. ;

N3 GO1 U50. W-50. ,C20. F100 ;

N4 G02 U-50. W-50. 10 K-50. ;

2. Arc—Arc

Absolute [alue command

N1G28 X Z;

N2 GO0 X20, Z140.

N3 G02 X100. Z60. 1100. K0. ,C20.
F100 ;

N4 X60. Z0 180. K-60. :

Relati(e [alue command

N1 G28 X Z;

N2 GO0 U10. W140. ;

N3 G02 U40. W-80. R100. ,C20. F100 ;

N4 U-20. W-60. 180. K-60. ;

3 GIM Codes

Hypothetical corner intersection
point

T "
Unit (mm)
Fig. 3-85
260.71
220.1
Hypothetical corner
intersection point
‘@"'—' S0 140
Unit (mm)
Fig. 3-86
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3.29.2 Round-angle chamfer (, R_)

Functions and Purposes:
In 2 consecuti’e blocks, the [,R_[1command in the first block executes a
round-angle chamfer. [,R_[1stands for the radius of arc of the round-angle

chamfer.

Command Format:

N100 GOx L0 OO RO [
N200 GOx I e O

Wherel|
GOx : can be any of the G00, G01, G02, and GO3 commands.
, R 1 is the radius of round-angle chamfer.

Program Example:

1. Line—Arc

Absolute [alue command

N1G28XZ: . _ _
N2 GO0 X60. Z100. X Eg/i;r)](t)thetlcal corner intersection

N3 GO1 X160. Z50. ,R10. F100 ; X
160.
N4 G02 X60. 70 10 K-50. ; [

N3
N4

Relati(e [alue command 6o

N1G28X Z;

. a
N2 GO0 U30. W100. : —@P =y T

N3 GO1 US0. W-50. ,R10. F100 ; Unit (mm)
N4 G02 U-50. W-50. 10 K-50. ;

Fig. 3-87
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2. Arc—Arc

Absolute [alue command

N1G28X Z; Hypothetical corner
. intersection point

N2 G00 X60. Z100, ;
N3 G02 X160. Z50. R60 ,R10. F100 ; 160.
N4 X60. Z0 RS50.;

Relati e [alue command 601

NIG28 X Z; qa 7
. 50, 100.
N2 G00 U30. W100. ; Unit (mm)
N3 G02 U50. W-50. 150. KO ,R10. F100;
N4 U-50. W-50. 10. K-50. ;
Fig. 3-88

3.30 Liner angle function ( ,A_)

Functions and Purposes:

Gilen a line angle and end coordinates of any axis, the end coordinates of
another axis can be calculated automatically.

Command Format:

GO1 [1(11),All [

X
i (X .Z)

-z Fig. 3-89
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Program Example:

NO1 GO0O [150.0 150.0( Fast positioning to a specified point

NO2 G01 1100.0,A45.0Cend point absolute [~coordinate is100, tool path is
in a 450 phase difference with the le[ el axis.

l-coordinate will be 100 after program execution.

(100.100)

(50.50)
Fig. 3-90

Details:

1. Angle indication(]
Starting from the first axis (horilontal axis) of the selected plane, the
counterclockwise direction (CCW) is positile, counterclockwise direction
(CW) is negatil e.

2. Range of anglel!
—360.00 < 0 <360.00, for an angle exceeding the 360.00 range, dilide the
angle by 360.00 degrees and take the remainder. E.g., for an angle of
400.00 degrees, the remainder 40.00 after dilided by 360.00 will be the
specified angle.

Other relevant functions:
Line angle + Chamfer'Round-angle chamfer
EX1:

N1 GO1 LI LALCL,Cr
N2 GO3 0 Do o e
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N1
X N2
7 Fig. 3-91
EX2:
N1 GO1 LI LALTL RO
N2 GO3 [0 L e e
N1
X N2
z Fig. 3-92

3.31 Geometry function command

Functions and Purposes:

If the intersection point of two line segments is hard to get, using inclination of
the first line and absolute coordinates of the end point of the second line and its
inclination, the end point of the first line can be determined automatically by the
internal system, with the mol e path controlled automatically.

Command Format:

GO1,AL1 1] "1 Specifies inclination of the first line
GO1 D At Specifies the absolute coordinate of the end of

the next block and the inclination.
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X
?
Z
Location Horizontal Axis
E  (Zz Xo)
Fig. 3-93
Program Example:
NO1 GO0 110.0 [10.0
NO02 G01,A45.0 ;
NO3 (190.0 110.0 ,A135.0 ;
S (100,0) E (100,0) Fig. 3-94

Details:

1. Angle indication[Starting from the first axis (horilontal axis) of the selected
plane, the counterclockwise direction (CCW) is positil e, counterclockwise
direction (CW) is negati’e.

2. Range of anglel] —360.00 < ¢ <360.00, for an angle exceeding the 360.00
range, dilide the angle by 360.00 degrees and take the remainder. E.g., for
an angle of 400.00 degrees, the remainder 40.00 after dilided by 360.00
will be the specified angle.

3. Report an error if relatil e coordinates are used for the end coordinates of
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the second block.
4. Report an error if the two lines hale no any intersection point, or the
intersection angle is less than 1 degree.

Other relevant functions:

1. Specify a chamfer or round-angle chamfer only when the angle of the first
block is specified.

EX1:
N1 G01 ,Aa1 » Cc1
N2 GO1 [1x2 [ 2,Aa2
EX2:
N1 G01 ,Aa1 > Rr1
N2 GO1 [1x2 [ 2,Aa2
(X.,Z,) (X.,7.)

(X.,Z)

Fig. 3-95
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2. Geometry function command 1 can be performed after a line angle is
specified.

EX1:
N1 G01 [x2 ,Aa1
N2 GO1 ,Aa2N3 GO1 [x3 [18 ,Aa3

Location Horizontal Axis

E (Zs, Xo)

Fig. 3-96

3.32 Automatic calculation of Line-Arc intersection point

Functions and Purposes:

Automatically calculate the coordinates of a line-arc intersection point when it is
not specified, with automatic control of the mole path,

Command Format:

GO1,AL1 1] " Specifies inclination of the first line

G02(G03) L PHII LI HI I Specifies the end point and absolute
coordinates of the center of the circle
of the next block, and the selection of
the intersection point.

Note:
P, [1[the absolute coordinates of centers of arcs of the [, [~axes
H : Line-arc intersection selection

1 : Using the shorter line as the intersection.
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2 : Using the longer line as the intersection. M1}

1 IH. I

N1 G01 ,Aa1 N1 G02(G03)Pp1 11 HLJ
N2 G02(G03) [x2 [112 Pp2 [1[2 H[I N2 GO1 [x2 [[2 ,Aa3

Details:
1. Report an error when the second block is not absolute coordinates.
2. Report an error when the second block is an arc without P, [ specifications.
3. Report an error if the lines hal e no intersection point with the arc.
Relationship with other functions:
1. Finding line-arc intersection point [Jchamfer

EX1:

N1 GO1,ALCLLCLLL
N2 GO3 [0 Do PO O oo HE

N1

Fig. 3-98
Z

2.  Finding line-arc intersection point [ round-angle chamfer
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EX2 :
N1 GO1,ALT LRI
N2 GO03 [0 Do PO O O HE

N1

z Fig. 3-99
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4 MCM Parameters

4.1

MCM Parameters

The MCM parameter setting function allows the user to define the controller
system constants according to mechanical specifications and machining

conditions.

These parameters are classified into two groups!( basic parameters and MCM

parameters.

411

Basic Parameters

“luickly press the

shown below![]

41.2 MCM Parameters

N'ISJM key twice to enter the parameter setting screen > as
G71,G72 go into -00.000inch [ -00.000inch
m{X-AXIS ~00..000inen ZAXIS——60-000inch
G71,G72 retreat -00.000 inchl G73 segmentation 0000
G74,G75 retreat -00. 000 inch| G76 fine cutting 0000
G76 Angle of tool tip 0000 |G76 chamfer Len 0000
G76 Depth of minimum cutting [-00 . 000 inch{ G76 retreat | -00.000inch
MPG Direction 3% .., 0 [Graphic proportion J0000 . 000
G84 dwell at bottom time 000000 | Multi-purpose MPG 1:yes 0
G84 Acce/Dec fine tuning time 000000 | 0:Diameter 1:Radius 0
(583 buffer distanceg 0000 . 000 | Chuck type 0:in 1:out 0
Chuck locked delay time 000000 | Metric O:mm 1:inch 0
Wait for SP speed reaching Q | Screensaver O:yes (8]

MPG-test feedrate Num. 0000 | Restart,skip M98 1:yes 0
MPG-test feedrate Den. 0000 | Non-stop 0:no 256:yes 000
Restart, MTS G04 0:skip 1:run Q | TLM function O:open 1:close 0
Restart,block refetch O:yes QO | Edit omit decimal 1:yes 0
Remaining days 0000000 [Lamp yellow [fedhod 0
Tapping Acc/Dec time (ms) 0000 | Corner connaction 1302802 0]
G41/G41 interference deal with 0/1/2 | Q| Use Y axis 1:yes 0
Coolant pump error
B0k, ain) | | SYSTEM | VERSION [ G54.659 | )
Fig 4-1

The correct and proper setting of these parameters is important for operation of
the mechanical system and fabrication of the work-piece. Make sure that the

setting is correct.

is successfully set

Press |geser

to restart the machine when the MCM parameter

After pressing [E5-System Parameter( key in [User Parameter(ipage, the

System Parameter page can be accessed!lbut it can be reliewed and
cannot be relised, as per the figure below. To relise the system parameters,
press (F7-Relise Parameter(] key and then input system parameter
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password=>initial [alue 123456 and you can relise the system parameters.

PARAMETERS X-AXIS Y-AXIS Z-AXIS
Resolution-Den.(pulse) 0000000 0000000 0000000
Resolution-Num.(pitch) 0000000 0000000 0000000
Traverse speed 0000000 0000000 0000000
Rotate direction 0 0 0
Home speed-1 0000000 0000000 0000000
Home speed-2 0000000 0000000 0000000
Home direction 0 0 0
Find grid direction 000 000 000
Distance of grid error -0000.000|-0000.000[-0000.000
Software OT(+) -0000.000[-0000.000|-0000.000
Software OT(-) -0000.000[-0000.000|-0000.000
MPG Den. 0000000 0000000 0000000
MPG Num. 0000000 0000000 0000000
Pitch err comp.(-1,0,1) -0 -0 -0
Pitch err segment length 0000.000] 0000.000| 0000.000
Backlash(G01) 00.000 00.000 00.000
Encoder direction 0 0 0
Pulse cmd width 20X 0 0 0
Grid offset -000.000[ -000.000| -000.000

Coolant pump error
Back Main! ngggzordl | | ALL MCM |Pitch Error |MCI\[\/}|Odify|PAGE ¥

Fig. 4-2( System Parameter Page 1

Signal 0:NO1:NC 2:Disable
100 EM-stop [VRRAE Z-Axis OT- 0
101 X home 0 (120 SP1 home signall 0
102 Z home 0121 SP1 home signal2 0
103 X-axis error 0122 Spindle2 error 0
104 Z-axis error 0123 Spindle3 error 0
105 Spindle 1 error 0124 Y home 0
116 X-axis OT+ 0125 Y-axis error 0
117 X-axis OT- 0126 Y-axis OT+ 0
118 Z-axis OT+ 0 [127 Y-axis OT- (4]
1/O Function format setting
116 X-axis OT+ 0 | 009 Tailstock FOR 0
M7 X-axis OT- 0 |0O10 Buzzer 0
118 Z-axis OT+ 0|01 Bar feeder start 0
119 Z-Axis OT- 0|012 Received Box 0
120 SP1 home signal1l 0013 Tailstock chuck 0
121 SP1 home signal2 0 |014 Lamp YELLOW 0
122 Spindle2 error 0 [O15 Lamp GREEN 0
123 Spindlel error 0 0
Y-axis OT- & PAGE ¥
Back Wiain Change | | | MCM |
password Modify
Fig 4-3 System Parameter Page 2
PARAMETERS X-AXIS Y-AXIS Z-AXIS
JOG speed 0000000 0000000 0000000
U.W max in execution 000.000 000.000 000.000
Arc compensation "+" 0000 0000 0000
Arc compensation "-" 0000 0000 0000
Arc compensation time(ms) 0000 0000 0000
Arc comp. function 1:cancel 0| Tool number(1~10) 00
Tool positioning delay(10ms) 0000| Tool change time(10ms) 00000
Wear direction 0| Max value of wear 00.000
Lubricate interval(s) [000000]| Lubrication time{10ms) 000000
O:row 1:electric 2:hydraulic Q| Tool carrier O:after 1:before (4]
Pulse type 0:P+D 2:AB Q| Full automatic 1:yes 0
G01 Acc/Dec time 000000|G00 Acc/Dec time 000000
G899 Acc/Dec time 000000|MPG Acc/Dec time 000000
Home setting 2 L., +7 Q| ATC reverse delay time 000000
Follow error checkingi:xzzxvz Q| Follow error value 000000
G892 A/D time of travel ending |0000 s |Dynamic Acc/Dec 1:yes 0
Exec. home after EM-stop 1:yes 0|ACC/Dec type 1:linear 2:S-curve 0
Monitor function 1:yes Q| Power off after servo alarm 1:yes 0
Coolant pump error Q00| & PAGE ¥
2Ky tain] ‘pasgord| BN-MCM | FFERR | LD-mem | GHEER MCR e [ Unlock

Fig 4-4 System Parameter Page 3
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Tools number(1~10) 00[0:Row 1:Electric 2:Hydraulic| 0
Tool positioning delay 0000[Teol change time(10ms)] 00000
Wear direction 0:"-" 1:"+" O|Max value of wear 00.000
Lubricate interval(s) 000000|Lubrication time(10ms) | 000000
Max rpm of chuck unclamp| 00000|Screen saver 1:NO 0
Chuck type 0: Hydraulic 1: General] OY axis select 1.YES 0
Multi-MPG O:NO 1:YES | 0[Tool carrier 0:After 1:Before] 0
Power on default 0:G99 1:G93 0QlAcc/Dec type 0
Pulse type 0:P+D Z:AB 0[G00 Acc/Dec time 000000
GO01 Acc/Dec time 000000QMPG Acc/Dec time 000000
G599 Acc/Dec time 000000|SF voltage balance -00.000
MPG direction Qg LE-g: Q[Spindle numberg 0
Insert blank in the MDI Q|Home setting  §Hene 1%, 0
Error count checking 0:NO 1:YES [ 0|G02/G03 sp fbk filter 0000
SIO filter constant(ms) 0000[Dynhamic Acc/Dec 0:NO 0
Non-stop 0:NO 1:YES Q00|Error count check value|0000000
SP1 chuck solenoid O:one 1:two Q|ATC reverse delay time 0000000
MPG-test feedrate Num. [0000000|MPG-test feedrate Den.[0000000

000| A& PAGE ¥
F2 Mtain| pasguord] BN-MCM [ TG [ Lo-mom | GHEER M*Nodin| Unlock

Fig 4-5 System Parameter Page 4

O:voltage 1:pulse Q| SP rotation direction 0
0:open-loop 1:close loop Q| SP find grid O:no 1:yes 0
SP acceleration time 0000000| SP search grid direction 0
SP deceleration time 0000000]| SP positicning direction 0
SP manual rotation speed 0000| SP search home signal 1:yes 0
SP search grid speed 0000| SP encoder filter 0
SP positioning angle —-000. 00| SP positioning speed 0000
SP encoder(pulse) 0000000]| SP search home speed 0000
SP command(pulse) 0000000| SP hame shift | -000.00
Spindle voltage balance -00000| SP encoder factor 0
SP max rpm at 10V 0000000| SP encoder direction 0
SP +10V slope speed 0000000| Chuck 0:hydraulic 1:general 0
SP -10V slope speed 0000000| SP chuck solencid Q:one 1:two 0
SP distance of grid error | 0000000| Power on default 0:G99 1:G88 0
SP max rpm of chuck unclamp | 00000 |GOQ/GDS SP filter constant (0000
Power an default JOG speed [ 00000 |SP stop after pro. end 1.yes
SP change into standard
Resolution-Den.(pulse) 0000000| Travel speed 0000000
Resolution-Num.(pitch) 0000000]| Acc./Dec. time 0000
Tapping type 0:G98 1,2:G98 0
Coolant pump error A PAGE ¥
T . Ispindle1]spindie2[spindie3 "M, qir,|
Fig 4-6 System Parameter Page 5
SP2
O:voltage 1:pulse Q| SP rotation direction 0
0:open-loop 1:close loop Q| SP find grid O:no 1:yes 0
SP acceleration time 0000000]| SP search grid direction 0
SP deceleration time 0000000| SP positioning direction 0
SP positioning angle -000. 00| SP encoder filter 0
SP encoder(pulse) 0000000| SP positioning speed 0000
SP command(pulse) 0000000| SP home shift | -000.00
Spindle voltage balance -00000| SP manual rotation speed 0000
SP max rpm at 10V 0000000| SP search grid speed 0000
SP +10V slope speed 0000000]| SP encoder factor 0
SP -10V slope speed 0000000| SP encoder direction 0
SP change into standard

Resolution-Den.(pulse) 0000000| Traverse speed 0000000
Resolution-Num (pitch) 0000000] Acc./Dec. time 0000
Tapping type 0:G98 1,2:GB9 0

Coolant pump error

Change
password

ack

I\/Iain|

[spindle1]spindie2|spindie3

CM |
Modify

Fig 4-7 System Parameter Page 6

4 MCM PARAMETERS
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X-axis, compensation amount each segment
01[-00.000[11]-00.000[21]-00.000[31[-00.000
02[-00.000 [12]-00.000[22[-00.000[32[-00.000
03[-00.000 [13|-00.000[23[-00.000(33{-00.000
04[-00.000 [14]-00.000 [24]-00.000[34[-00.000
05[-00.000 [15]-00.000[25[-00.000[35(-00.000
06[-00.000 [16|-00.000 [26]-00.000[36[-00.000
07]-00.000 [17]-00.000[27[-00.000(37{-00.000
08[-00.000 [13]-00.000[28]-00.000(33[-00.000
09[-00.000 [19]-00.000[29[-00.000[39(-00.000
10[-00.000 [20]-00.000[30[-00.000[40[-00.000

PIRKERE
A PAGE
Pk rain] Z-AXIS | [Y-AX1S] | M odiny]

Fig. 4-8(J-axis Stud Error [ffset

Y-axis, compensation amount each segment
01]-00.000[11[-00.000[71]-00.000]31][-00.000
02]-00.000][12[-00.000[22[-00.000|32|-00.000
03]/-00.000[{3[-00.000[23[-00.000|33]-00.000
04]-00.000[14]-00.000[24|-00.000|34]-00.000
05/-00.000[15]-00.000[725[-00.000|35/-00.000
06/-00.000[16]-00.000[26[-00.000|36]-00.000
07[-00.000[{7]-00.000[27|-00.000|37|-00.000
08]-00.000][18]-00.000[23/-00.000|38]-00.000
09]-00.000[19[-00.000[729[-00.000|39/-00.000
10]-00.000][20[-00.000]30[-00.000]40]-00.000

TEACERE
A PAGE
2K yiain] Z-AXIS | [X-AXIS] | O ity

Fig 4-9 [+axis Stud Error [ffset

Z-axis, compensation amaount each segment
01[-00.000]{1[-00.000[21[-00.000[31[-00.000
02[-00.000]12]-00.000[22] -00.000[32[-00.000
03[-00.000]13] -00.000[23] -00.000[33[-00.000
04[-00.000]14]-00.000[24] -00.000(34[-00.000
05[-00.000]15]-00.000[25| -00.000[35/-00.000
06[-00.000]16]-00.000[26] -00.000[36]/-00.000
07[-00.000[17|-00.000|27| -00.000|37-00.000
08[-00.000]18] -00.000[28] -00.000(38[-00.000
09[-00.000]19] -00.000[29] -00.000[39[-00.000
10[-00.00020] -00.000[30[ -00.000[40[-00.000

TEACERE
A PAGE
P2 pain] | [Y-AXIS] [ X-AXIS Wit

Fig 4-10 [J-axis Stud Error [Iffset
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4 MCM PARAMETERS

Description of Parameters

(1) Basic Parameters :

*

For the cutting parameters of G71-G76, please refer to the description

of respective G-Code command under “G/M Code” of Chapter 3.

Set Drilling Cycle Buffering Distance
Format [J o.ooo (default Caluel10.000)

When using G83 drilling command, the corresponding axis will mole
“uickly from GOO for con!erting to the buffering distance setting of G01
feeding.

The ratio of the horil ontal axis ([ axis) in graph mode
Format oooo. ooo

This parameter is for setting the scale of the graph in the graph mode.
This parameter is an initial setting( for dynamic ad/ustment, you may press
PageUPPageDown button in the graph screen for alteration.

Initial Value generated by line number during program editing
Format (1 o(default [aluel 0)

When editing the program, the line number set for the first node system
shall be "N1". If setting the parameter of this item as "10", then the line
number of the second node will be "N10".

The interlal [alue obtained from setting the line number during program editing.
Format (1 o(default [aluel 0)

To set Item 3 as (100 during program editing, such parameter will be set as
10(Tso the line number when inserting Node 2 will be IN10[) and that for
Node 3 will be IN20[, and so on for the rest of the other nodes.

Setting the chuck mol ement (inner, outer clamp setting )
Format (1o (default [alue[ 0)
Setting [0, loosen
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Setting (1, tighten

This parameter is for specifying whether the chuck is loosened or tightened
in a protruding action.

6. Working Count Upper Limit Setting
Format [J ooooooo (default [aluel 0)
If the working count range is set as (01, then it means the counting limit will
be ignored.

To execute the count, please add M15 in the working program (placed at
the end of each processed Workpiece).

If receiling M15 Command when running the program, the system will add
"1" to the number of the processed Workpieces automatically. Upon
reaching the upper limit set for the Workpiece, the System will change to
pausing status, reminding the customer that it has completed the set
working count.

After reaching the upper limit count, the count arriling status can be

cancelled by the following three methods!

a. In Auto page, click the [0l key twice and the worked count will be
cleared and set to [ero.

b. Restart the program. [lou may also clear and set the worked count [ero
in order to restart the counting.

c. Press the Reset key and the count arriling status can also be cancelled
and the worked count will be set to [ero.

7. Time delay for chuck tightening
Format [ oooo (default Talue 50, unit10ms)

If your key-in 1150, the time delay isf 500 ms (501110ms)

This parameter is set to ensure that the chuck is securely clamped on the
workpiece. In case the chuck fails to clamp the workpiece securely before
executing the subse uent block, the setting needs to be increased.

8. Remaining Serlice Days

Such parameter is prolided for reading instead of writing.
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To remind the user to contact the machine manufacturing when the
remaining serlice days are going to arrile.

Whether or not wait for spindle to reach full speed before performing axial
feed
Format (1o (default [alue[ 0)

Setting [10, proceed the subsel uent block without waiting for the full speed
of the spindle

Setting [ 1, proceed with the subsel uent block after the spindle reaches
full speed

For general cutting commands, axial feed can be performed without waiting
for the full spindle speed! for threading and drilling commands, to meet the
technical criteria, it may demand the spindle to reach a steady speed
before performing the cutting, therefore this parameter shall be setto 1, i.e.,
proceed with the subseluent block after the spindle reaches full speed

Setting this parameter to 1 affects the processing efficiency. Therefore the
user must consider and weigh the relationship between the technical
criteria and efficiency rel uirements for setting a proper [ alue.

Radius or diameter programming

Format o (Default10)

Setting([ 10, [-axis is radius programming.
Setting([ /1, [J-axis is diameter programming.

Since general drawings indicate drills by its radius, setting this parameter to
0 may facilitate the programming process. The customer may alter this
parameter according to the actual re uirements, so as to enable an easy
and direct way for programming.

Manual Tool Change Rotation Direction Setting(|
Format [J o (default [aluel0)

Setting 10, it means CW.

Setting [11, it means CCW.

The Turret serlice parameters can be based to set the rotating direction
when the Turret is operated under Manual Mode.

4-7
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12.

13.

14.

15.

Under Manual Mode, set this parameter to facility the site Tool change (e.g.
for T1—>T8, set as (11).

To check if the [l Point[reluired for Tool change is working normally when
performing the CW and CCW Tool change, you may set this parameter.

“Imission of decimal point in programming
Format [J o (default [aluel0)

Setting [10, no omission of decimal point
Setting 11, decimal point omitted.

See 2.2.2.3 decimal point principles for details

If the Tool lifespan management function is actil e
Format (1o (default [alue[ 0)

Setting (10, it means start.

Setting (1, it means close.

If the user sets stricter serlice life for all tools used, it is suggested that this
function should be actil ated in order to manage the tool and remind the
timing for Tool change. After actilating such function, the program will stop
at T-Code when the Tool serlice time or the count is up.

Metric and imperial settings

Format [J o (default [aluel0)

Setting [10, metric system (unit_mm)
Setting (11, imperial system (unitlinch)

Setting of the measurement unit (1inch [125.4 mm). When Setting (11, both
the coordinates and tool compensation are displayed to the 4" digit after
the decimal point.

Whether or not executing MTS G04 at a re-start
Format (1o (default [alue[ 0)

Setting (10, skip

Setting [11, execute

This setting allows the user to select whether an MST code or a G04
command existing before the re-start block shall be executed or not when

4-8
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17.

18.
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the program re-start function is enabled. The user may freely set this
parameter based on actual needs.

When the parameter is set to (0[] the MTS G04 command before the re-start
block will be omitted.

When the parameter is set to [1[,/the MTS G04 command before the re-start
block will be executed normally.

Whether a re-start skips M98
Format (1o (default [alue[ 0)
Setting [0, do not skip
Setting (11, skip

An M98 command (call sub-program) prior to the re-start block will be
carried out normally if this parameter is set to O.

An M98 command (call sub-program) prior to the re-start block will not be
carried out if this parameter is set to 1.

Whether a re-start retrieles a prior block
Format (1o (default [alue[ 0)

Setting [10, retriele

Setting [11 > no retriele

Setto (0[" System retrieles a prior block when the re-start button is
pressed. Program goes to the block prior to the re-start block
and executes the prior block and the subseluent program.

Setto (1" System starts execution from the re-start block without
retrieing the block prior to the re-start block.

Whether or not a smooth transit of tool-tip compensation is enabled
Format (1o (default [alue[ 0)

Setting [10, yes

Setting (11, no

When G41, G42 function is enabled (see 3.24.2), setting this parameter to
1 will cause the tool-tip outside compensation to disable arc compensation
and take a line compensation.
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19. Setting for handling interference concerning G411G42
Format (1o (default [alue[ 0)
Setting (10, issue alarm without execution
Setting [ 1, automatically optimile trace to aloid interference
Setting (12, execute without issuing an alarm

In case of interference during the tool-tip compensation command G41,
G42, you may set this parameter to select the handling method. (See
3.24.2 for details of this setting)

(2) System Parameter

20. Denominator of Machine Resolution, [J-axis.
21. Numerator of Machine Resolution, [-axis.
22. Denominator of Machine Resolution, [-axis.
23. Numerator of Machine Resolution, [-axis.
24. Denominator of Machine Resolution, [+axis.
25. Numerator of Machine Resolution, [~axis

The value of resolution numerator or denominator is set according to
the specification of Axial Transmission Delice (e.g. Guide Screw) and the
pulse count returned by the Serlo Motor. Generally speaking, the speed
(loltage) control type is set according to the pulse count returned by the
Ser[ 0 Motor[ whereas, the position (pulse) control type is set by the pulse
count after the Motor rotates for one round. After being confirmed, do not

attempt to adlust unless instructed.

[Speed Control Type]

i Pitch
Resolution = Guide Screw Pitc - (1 Tooth Count Ratio
Motor Encoder [ Multiple

Position Control Type|

. Guide Screw Pitch
Resolution = [] Tooth
Motor 1-round Pulse Count

Example 1 (Speed Control Type):

"l-axis Guide Screw Pitch [15.000mm
Motor Encoder (12500 pulsel Multiple 4
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Tooth Count Ratio 51 (5 rounds for Serl o Motor, 1 round for Guide Screw)

Resolution [ ﬂ n l
250004 5

_ 1

10

[l-axis Resolution[ Denominator Set Value (110
[J-axis Resolution Numerator Set Value [ 1

Example 2 (Position Control Type):
l-axis Guide Screw Pitch [15.000mm

Motor 1-round Pulse 110000 pulse
Tooth Count Ratio 51 (5 rounds for Serl o Motor, 1 round for Guide Screw)

Resolution Dﬂ DL
10000 5

_ 1

10

[J-axis Resolution Denominator Set Value (110
[J-axis Resolution Numerator Set Value [ 1

Set axis tral erse speed limit
Format : ooooo » UnitCmmimin (Default’110000)

Note [ The format is only for integer.

The tralerse speed limit can be calculated from the following el uation(]
Fmax [10.95 * RPM * Pitch * GR
RPM [ The ratio. rpm of Serl o Motor motor
Pitch [1 The pitch of the ball-screw

GR [ Gear ratio of ball-screwmotor

Ex(1 Max. rpm (13000 rpm for [l-axis, Pitch (15 mmirel[] Gear Ratio [151
Fmax (10.95 * 3000 * 5 (5 (12850 mm(min

27. Direction of Motor Rotation, [-axis
28. Direction of Motor Rotation, [-axis

4-11
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29. Direction of Motor Rotation, [~axis
Format : o » (Default10)

Setting 10, Motor rotates in the positil e direction. (CW)
Setting [11, Motor rotates in the negatil e direction. (CCW)

This MCM can be used to relerse the direction of motor rotation if desired.
So you dont/hal e to worry about the direction of rotation when installing
motor. These parameters will affect the direction of HIIME position

30. [-Homing speed-1
31. [~Homing speed-1
32. [+Homing speed-1
Format [ oooo (default falue 2500, unittmmimin)

In the homing process, the speed for an axial mol ement from the current
position to the position where the origin-switch is touched.

33. [-Homing speed-2
34. [-Homing speed-2
35. [+FHoming speed-2
Format [ oooo (default falue 40, unitCmmimin)

The speed the feedback delice searches for Grid [ero after the axial
position leal es the origin-switch in the homing process.

ltems reluiring the attention of the userllin the homing process, the
machine moles toward the origin-switch with the first-stage speed, the
length of the origin-switch must be longer than the deceleration
distance, otherwise the machine will exceed the proximity switch and this
results in a HIMING error.

The formula and an example for calculating the length of origin-switch are
as follows!!

Length of origin switch > (FDCOM x ACC) +60000

Notel ] ® FDCI[IM [ First-stage speed of homing
@ ACC []Acceleratel decelerate time of GO1
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40.
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3 60000 msec ( 60s 11000 160000 msec )

ELD FDCUIM, First-stage speed of homing 113000 mmmin
ACC, Acceleratel decelerate time 1100 ms, then
Minimum length of origin-switch [1(3000 1100) (160000 15 mm.

"-Homing direction

"FHoming direction

"tHoming direction

Format (1o (default [alue[ 0)

Setting (1 0, Tool returns to machine origin along positile direction of
coordinate.

Setting [1 1, Tool returns to machine origin along negatile direction of
coordinate.

Set this parameter to ad/ust the homing direction if the user finds the
homing direction is not correct.

The direction that Serlo Motor motor search the Grid when [J-axis going
back to HIIME.

The direction that Serl o Motor motor search the Grid when [-axis going
back to HIIME.

The direction that Serl o Motor motor search the Grid when [+axis going
back to HI'ME.

Format [1ooo (default [aluel0), Scopel 0, 1, 128, 256.

Taking [1-axis for examplel

Setting (0] Means when [l-axis Motor returns to machinels Home
Position (H'IME), the direction for Section-2 to leal e Limit
Switch and for Section-3 to find [ero point (GRID) will be
opposite to Section 1 whereas, the direction for Section-2
to leale Limit Switch and for Section-1 to find [ero point
(GRID) will be the same, as per Fig. 4-11 (D)

Setting (1]  Means when [I-axis Motor returns to machinels Home
Position (H['ME), the direction for Section-2 to leal e the
Limit Switch will be consistent with that for Section-1(1
whereas, the direction for Section-3 to find [ero-point (GRID)
will be opposite to that for Section-1 and Section-2, as per
Fig. 4-11 (C).
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Setting [11281] Means when [I-axis Motor returns to machinels Home
Position (H'ME), the direction for Section-2 to leal e the
Limit Switch will be opposite to that for Section-1(in the
meantime, the direction for Section-3 to find GRID will also
be opposite that for Section-2 to lea’e the Limit Switch, as
per Fig. 4-11 (B).

Setting 125611 Means when [I-axis Motor returns to machinels Home
Position (H[IME), the directions for Section 1, Section-2 and
Section-3 will all be the same, as per Fig. 4-11 (A).

The speed for returning to HLIME will be dilided into the following 3 sections (as

per Fig. 4-11)0]

Section-1 Speed[ 1Set in [H[IME Return Speed 10 system parameter and the
direction will be set in [H[IME Return Direction(.

Section-2 Speed]When the speed of Section 1 is reduced to [0, the speed of
Section 2 will be set as 114 of that for Section 1 and its
direction will be determined according to the [alue contained in
the system parameter of [Encoder Find [ero Direction!(.

Section-3 Speed(Used for finding the speed of [ ero-point (GRID) for Feedback
Delice, which will be set by the System Parameter of (H[IME
Return Speed 2[Tits direction will be determined according to
the [alue contained in the system parameter of [Encoder Find
"lero Direction!.

The customer must notice that when returning to HLIME, the machine will mole
towards the Limit Switch with Section-1 speed and the length of said Limit
Switch must be longer than the deceleration distance; otherwise, the
machine will ol'ershoot the Limit Switch and generate incorrect HJME-returning
phenomenon.

Listed below is the example explaining Limit Switch length calculation formula
and calculation method!( !

Limit Switch Length > (FDCOM x ACC) + 60000

Note\® FDCIIM [ Section-1 speed for returning to H IME.
@ ACC [1G01 acceleration/deceleration time
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3 60000 msec ( 60 sec 111000 160000 msec )

Example FDCI[IM HIIME-returning Section-1 speed 3000mmImin
ACC plus DECL time [1100ms, then,
Limit Switch min. length [1(3000 [1100) (160000 [15 mm

Speed |

Touch Limit Switch

Section-2

)
\Section-1 [Home Reyzrn Speed 1

Leale Limit Switch
Speedl H'ME Return Speed 1 x 114
Encoder Find [ero Direction 256

Find Encoder [ero-point
Speed[ HIIME Return Speed 2

Section-2 " i3 Encoder Find [ero Direction 256

|

= Tool Position

Fig. 4-11 (A)LHIME Return Speed and Find [ero (GRID) Direction

Speed |

| \
Section-1THME R%rn

Touch Limit Switch

>

Section-3[Find [ero for Encoder
Speed HIIME Return Speed 2
Encoder Find Lero Direction 128

= Tool Position

Sec i$<
|
»

)

‘\Section-

Leale Limit Switch
Speedl H'ME Return Speed 1 x 114
Encoder Find Lero Direction 1128

Fig. 4-11 (B)[Machine HIJME Return Speed and Find [ero (GRID) Direction
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Speed | Touch Limit Switch

Section-1CHIME o )
Return Speed / Leal e Limit Switch
> Speedl H'ME Return Speed 1 x 114

: Encoder Find Lero Direction[ 1
Section-z/
-
<

-y
/ Section-3

= Tool Position

Find Cero for Encoder t
Speed[ HI1ME Return Speed 2
Encoder Find Lero Direction[ 1

Fig. 4-11 (C)[Machine HIME Return Speed and Find [Jero (GRID) Direction

Speed |

\Section-1LHLME‘ L Touch Limit Switch
Return Speed

Section-3 Section

=l

= Tool Position

Find Cero for Encoder
Speed[ HIIME Return Speed 2
Encoder Find Lero Direction .0

Leale Limit Switch
Speedl H'ME Return Speed 1 x 114
Encoder Find [ero Direction 0

Fig. 4-11 (D) Machine HIME Return Speed and Find [Jero (GRID) Direction

42. [J-axis Encoder Find [ero-Point Max. Distance

43. [Fraxis Encoder Find [ero-Point Max. Distance

44. [‘taxis Encoder Find [ero-Point Max. Distance
Format! ooooooo (default [aluel1000.0000 Unit mm)
Scope019999.999mm
Max. distance limit for Serl o Motor to find the Grid signal.

Examplel If the distance after [-axis Serl o Motor turns for 314 round is
5.000mm, then Parameter 42 will be 5.200.

Note: If the Servo Motor fails to find out the Grid point after exceeding
the set scope, then the system will display “ERR 15” alarm message.

45. Software [JT Limit in () Direction, [-axis.
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46. Software [JT Limit in () Direction, [-axis.
47. Software [JT Limit in (L)) Direction, [+axis.
Format : ooooooo » Unittmmimin (Default 19999.999)

Set the software ol er-tralel (LI T) limit in the positi_ e ([) direction, the
setting [alue is el ual to the distance from positile [T location to the
machine origin (HLIME).

48. Software [JT Limit in (-) Direction, [J-axis.
49. Software [JT Limit in (-) Direction, [J-axis.
50. Software [IT Limit in (-) Direction, [-axis.
Format : oooo.ooo » Unittmmimin (Default[-9999.999)

Set the software ol er-tral el (LIT) limit in the negatil e (-) direction, the
setting [alue is el 'ual to the distance from negati'e [IT location to the

machine origin (HLIME).

Travel Limit Concept and Description:

. ~— EM-TOP

Actual Hardware

Machine [Irigin (Home)e®

Software [T Limit —

EM-TOP

5[110mm each—T !
Fig. 4-12 510mm each

Note: The software travel limit setting point is approx. 5~10mm to
EM-TOP.

51. [l-axis Denominator, MPG Hand-wheel Resolution Adiustment. (pulse)
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52.
53.
54.
55.
56.

o7.

58.
59.
60.

61.

‘l-axis Numerator, MPG Hand-wheel Resolution Adustment. (um)
axis Denominator, MPG Hand-wheel Resolution Adiustment. (pulse)
"+axis Numerator, MPG Hand-wheel Resolution Adustment. (um)
+axis Denominator, MPG Hand-wheel Resolution Adiustment. (pulse)
“raxis Numerator, MPG Hand-wheel Resolution Adustment. (um)
Format : oooo > (Default 11100)

Examplel If Item 51 Parameter [1100( ltem 52 Parameter 1100/ and Hand
Wheel Multiple is 100( 1, then,
Hand Wheel motling for 1 frame (1100 Pulse
and [J-axis Feed Distance [1100x (100:1100) [0.1mm

Max. [alue of U, W tool compensation can be entered during the operation
Format [ o.ooo (default falue 2.000, Max. [alue is 2.000, unit:mm)

Alteration of tool compensation data during the operation can only be made
with incremental method. This parameter is used to set a maximum [alue
for prelenting tool collision.

Setting (alue [0.000, denotes no alteration of tool compensation data
during the operation.

Pitch Error Compensation Mode Setting, [I-axis.
Pitch Error Compensation Mode Setting, [ -axis.
Pitch Error Compensation Mode Setting, [ +axis.

Format( , Default[ 10

Setting (10, Compensation canceled.
Setting [1-1, Negatil e side of compensation.
Setting 11, Positi’ e side of compensation.

NotelThe screw offsetting will be allowed only one direction at a time.

[-axis| [Fraxis | [+axis Explanation
0 0 0 Compensation cancel
A A -1 Do compensation when tool is on the (-) side of
the reference point
1 1 1 Do compensation when tool is on the ([) side of
the reference point.

Segment Length for Pitch Error Compensation, [I-axis
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62. Segment Length for Pitch Error Compensation, [-axis
63. Segment Length for Pitch Error Compensation, [+axis
Formatl oooo.ooo, Defaultl’ 0, Unittmm

Note: O The offset [alue of each section will be entered by pressing
‘Screw [ Iffsetl soft key, and at most 40 sections will be allowed
(as per Fig. 4-8, 4-9, 4-10).

O The length setting scope of each section for offsetting the error of
screw pitch will be 200480mm.

O When the setting of offset length is below 20mm, then the length
shall be set at 20mm.

O The offset setting means the incremental value, which cab
expressed either in positil e or negatil e manner. If the offset
section count is less than 40 sections, then the parameter of the
remaining sections must be set at [ero (0).

ExampleAssuming the total length of the [J-axis screw is 1m (1000mm),
and where it will be dilided into 10 sections for offsetting(

< 1000 mm >
([ LSS
T 7T T 1T 1T 1T 1T T 1°
100mm Fig. 4-13

Therefore, the al erage length of each section is 100mm. It means that the
set [alue of [Tl-axis Screw Pitch Error [Iffset per Distance Section(is [ [
100.000(in which, the offset of each section is set by parameter items (as
per Fig. 4-8, Section 011110) and Section 11140 must be set as [ ero.

64. Spindle type (Re-start enabled )
Format (1o (default [alue[ 0)
Setting 110, Voltage type spindle
Setting (11, Pulse type spindle

User may make corresponding settings according to the actual control of
spindle.

65. SetLoop [pen(Close Control Method (Restart alail)
Format (1o (default [alue[ 0)
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66.

67.

68.

Setting [1 0 Spindle open loop control.
Setting (11 Spindle closed loop control (Spindle alignment control).
For the Spindle of Inerter, such parameter shall be set as (0L

For the Spindle of Voltage-type Serl o Motor, such parameter can be set
according to the wiring method (see 5-15, 5-16).

For the Spindle of Pulse-type Serl o Motor, such parameter would be
meaningless.

Set Spindle AccelerationDeceleration Time
Formatl oooo (default (alue 1100, using [ms[as the unit).
Setting Scopel 213000 ms.

Such parameter must be set according to actual characteristics of the
machine, and it can be obserled through manual Spindle starting and
stopping. The said parameter shall be measured to see if it is appropriately
set according to the indicators such as if the Spindle is smooth during
starting and if it can stop stably during the stopping process.

Notel ] Described below is the setting of acceleration/deceleration time,
which must be executed according to the actual characteristics of
the machine. After modifying the parameter, it is also necessary to
obser( e if the operating mechanism is working stably and smoothly
during the starting and stopping process. As for the Spindle of the
InLerter, because the Spindle acceleration(deceleration time is
adusted by the In[erter, so it is needed to set such parameter at the
minimum [alue, i.e. 2.

Setting of spindle speed at 10V [oltage
Format [ oooo (default Taluel 3000, unitt RPM)

For a Lariable-speed spindle, this parameter is used to adlust the linear
relationship between the spindle rpm and the [oltage.

Setting of rotation direction of spindle
Format [J o (default [aluel0)

Setting [0, for positil e rotation
Setting [ 1, for negati’ e rotation
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70.

71.

72.

73.

74.
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Set Manual Spindle Speed
Formatl oooo (default falue 10, using [RPML(las the unit).

Such parameter can be used to set the Spindle (0gging speed under
Manual Mode.

Setting of searching for GRID point

Format (1o (default [alue[ 0)

Setting (10, search for GRID point (encoder signal in [ -phase)
Setting (11, no search for GRID point (encoder signal in [-phase)

For a [oltage type open-circuit spindle, the motor needs not to search for
the GRID point (encoder signal in [-phase)! for pulse type spindle and
"oltage type closed-circuit spindle, this parameter can be set according to
actual needs.

Setting of rotation direction of spindle for search of GRID point
Format [J o (default [aluel0)

Setting (10, Positil e rotating direction

Setting 11, Negatil e rotating direction

Use this parameter to set the rotation direction of motor for search of GRID
point (encoder signal in [ -phase).

Setting of spindle rpm for search of GRID point
Format [ oooo (default faluel 1), unitt RPM

Use this parameter to set rotation speed of motor for search of GRID point
(encoder signal in [-phase)

Setting of spindle orientation

Format (1o (default [alue[ 0)

Setting [0, Positil e rotating direction for spindle orientation
Setting [ 1, Negatil e rotating direction for spindle orientation

Use this parameter to set the rotating direction for spindle orientation in
manual mode.

Setting of rotation speed of spindle orientation
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Format [ oooo (default faluel 1), Unitt RPM

Use this parameter to set rotation speed for spindle orientation in manual
mode.

75. Setif to find the Spindle H'ME signal
Format( o(default aluel0).
Setting [ 0L uit finding Spindle HLIME Switch signal
Setting [1 1L Find Spindle HIIME Switch signal
When setting the parameter as (1[] it means the finding of External HLIME
Switch signal of the Spindle is rel uired. In this case, please install the
External HLJME Switch.

76. Setto find the speed of Spindle H IME signal
Formatl oooo (default [aluel 0, using IRPMIMin(as the unit).
Set the RPM of Spindle when finding the external HLJME Switch.

77. Setting of spindle origin offset
Format [/ ooo.oo (default Caluel 0)

Set [alue of deliation of spindle origin
In case the position of machine origin when the spindle is assembled
deliates from the ideal position to the customer, this parameter may be

used for adlustment.

78. Setting of number of spindle feedback pulses
Format [) ooooooo (default [alue4096)

Sets number of feedback pulses per relolution of spindle based on the
number of spindle encoding lines.

79. Setting of number of pulses in the spindle command
Format [) ooooooo (default [alue4096)

Sets number of pulses to be generated by controller when spindle turns one
relolution.
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81.

82.
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E[1101 For a serl 0 spindle with a gear mechanism haling a gear ratio of 314, i.e.,
spindle rotates 4 turns when motor rotates 3 turns, the serlo spindle
rotates 1 turn when receil ing a pulse command of 10000.

In the abol e example, spindle rotates 1 turn when the spindle motor rotates
0.75 turns, meaning that the controller only needs to send out 7500 pulses
for the spindle to rotate 1 turn. Therefore, the parameter shall be set to
7500 instead of 10000. Since the serl 0 spindle encoder is installed at the
electric machinery end, therefore the number of pulses in the spindle
feedback shall also be set to 7500. For the abol e conditions, suppose the
encoder is installed at the spindle end instead of the electric machine end,
and the encoder is of 1024 lines, then the number of pulses in the spindle
feedback shall be set to 4096 (1 4*1024).

Setting of number of tools
Format [ oo (default [aluel 0)

Used in combination with powered turret, maximum 10 tools.

Set up the Turret type by the actual condition of the machine
Format [0 (default [aluel0).

Setting (10 TTool Row

Setting [ 1[ Electrical Turret

Setting (120 Hydraulic Turret

Setting [ 3[ Electrical Turret 2

Setting of Tool positioning delay
Format [ oooo (default falue 110, unitt 10 ms)
Default setting is 10, i.e., 100 ms.

In the el ent of miss-positioned tool change, properly increase this
parameter setting and obser! e if the tool change is better positioned.

Tool Change monitoring time setting

Formatl oooo (default [aluel 200, using [(10ms[as the unit).

Such parameter is used to monitor the time consumed during the entire
Tool change process. If the actual Tool change time exceeds the set [alue
of such parameter, then the screen will indicate [Tool Change [/l erduel]
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84.

85.

86.

87.

88.

89.

alarm signal. To remol e the alarm, please refer to the function alarm
described in Chapter 6.

Setting of wear direction

Format (1o (default [aluel 1, positi‘e)
Setting (10, negatil e direction

Setting (11, positil e direction

User may make adlustment according the used direction for making
compensation for the wear.

Setting of maximum [alue of tool compensation
Format [ o.ooo (default Caluel2.000C maximum [alue is 20.000, unit:’mm)

This setting is used for setting an upper limit for the tool compensation
when the program is not in execution. In case exceeding the upper limit, an
alarm [protection limit exceeded[ will be issued.

Setting of lubrication inter’al
Format () oooooo (default Talue 11800, uniti1s)

Setting of lubrication duration
Format [ oooooo (default Caluel 1000, unit10ms)

Set the maximum rpm at which the chuck can be moled
Format [1ooo (default [alue 100, unitl rpm)
Range[(00500rpm)

ECIC

A subseluent block to an M05 (Spindle Stop) command is M10 (chuck
loosen) command in the program(lif this parameter is set as [100(] the
chuck can be loosened when the spindle decelerates to 100rpm(iif the
parameter is set as (0[] the chuck can only be loosened until the spindle
comes to a full stop.

For a lathe furnished with an automatic material dispenser, adlusting this
parameter may increase the process efficiency.

Whether or not to enable the screen saler
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92.

93.

94.

4 MCM PARAMETERS

Format [ o (default [aluel0)
Setting [10, enable
Setting 11, disable

When screen sal er is enabled, the screen automatically enters sleep mode
when the controller remains untouched for 10 minutes, for prolonging
lifespan of the screen. Pressing any key will resume the display.

Set the type of Chuck Disc according to the actual conditions of the machine
Format (1o (default [aluel 0)

Setting [0 Hydraulic Chuck Disc

Setting [/ 10 rdinary Chuck Disc

If to start( ~axis

Format (1o (default [aluel 0)
Setting [1 0 No start

Setting [ 1[ Start

If to start Multi-function Hand Wheel
Format (1o (default [aluel 0)
Setting [1 0 No start

Setting [ 1[ Start

When setting as (1 for starting the Multi-function Hand Wheel, the
ad/ustment of Hand Wheel multiple and the selection of axis will be
determined by pressing the Multi-function Hand Wheel multiple selection
and axis selection key.

Retention

Setting of Default feed mode at start-up
Format [J o (default [aluel0)

Setting (10, feed per relolution (G99).
Setting (11, feed per minute (G98).

If G98 is the default mode, decimal point is not allowed in the F [alue. If F
"alue is set for pitch, add 3 [0 to the end, (Input of F500 indicating the pitch
“alue is 0.5 mm).

If G99 is the default mode, decimal point is allowed behind F.
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95. Setting of tool support type
Format (1o (default [alue[ 0)
Setting [0, rear support
Setting (11, front support

User may set according to actual tool position. See description of pair-tools
for details about front and rear tool supports.

96. Setting of type of pulse type
Format (1o (default [alue[ 0)
Setting [0, pulse [l direction
Setting (11, positil enegatil e pulse
Setting [12, AIB phase

Setting of this parameter rel uires setting of serl 0 parameters, for matching
with pulse type generated by the pulse generator.

Suggest that the user shall set this parameter to (2, A[B phasel

97. Setting of acceleration(deceleration type
Format [J o (default [aluel 1)
Setting [0, logarithm type
Setting [/ 1, linear type
Setting [12, S-curle type

If no special rel uirement is raised for acceleration(deceleration, it is
suggested to set this parameter to (10

98. Setting of GO1 accelerationideceleration time constant
Format (1 oooooo (default [alue 1100, unitl milli-second (ms))
Setting rangel 21 3000 ms.

99. Setting of GOO accelerationideceleration time constant
Format [ oooooo (default [alue1100, unitl milli-second (ms))
Setting range[ 2/ 3000 ms

100. Setting of G99 acceleration(deceleration time constant
Format [J oooooo (default falue 1100, unittms)
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Setting range[ 21 3000 ms, suggest to set both GO0 and G99 to 100.

101. Setting of MPG acceleration/deceleration time
Format [ oooooo (default [aluel 64, uniti ms)
Setting range[ 2/ 3000 ms.

Setting of motor acceleration/deceleration time in handwheel mode,
suggested setting [alue is 150.

102. Retention

103. Setting of spindle [oltage [ero correction [alue
Format [ oo.ooo (default Caluel 0, unitim()
Range(+99.9991199.999

Adlusts spindle [oltage [ero (effectil e in open-circuit).

If system output is about --0.1V at system speed SO, then [oltage [ero
parameter ([1) is[ 20 (0.1V 11 * 10Vi2048). Adlust output [oltage to be as
close to OV as possible at system speed SO. This parameter is normally set
to 21.

El1lFor adlusting spindle speed by inlerter
a. First adlust this parameter so that output [oltage is closest to OV
when the rpm is [ero.
b. Adust the system parameter [Spindle RPM at 10V (in the controller
end screen to a rational [alue, so that the linear alteration of
spindle speed meets the site re uirements.

The abol e operation is for proliding the user with a general method. For
the substantial in[erter, the user may use these parameters freely to adiust
the speed.

104. Setting of handwheel direction
Format (1o (default [alue[ 0)
Setting (10, ([, [

Setting (11, [, [T,
Setting (14, [1[], [+.
Setting (15, [-, [-.
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105.

106.

If the handwheel has a wrong direction after connecting the wires, use may
alter the direction by setting this parameter.

Set Spindle Count

Format [ o (default [alue[ 1 Max. [alue3)
Spindle 1 =& C-A[lIS Connector

Spindle 2 & A-AllIS Connector

Spindle 3 & B-ALIIS Connector

If to insert space in the displayed Node
Format (1o (default [aluel 0)

Setting (101 es

Setting (1 1CNo

ExamplelIn the editing program under N10 line number, the Spindle
performs CW rotation at 1000 RPM per minute. If setting this parameter as
0] then IN10 M0O3 S10000 will be displayed, with space between the line
number and the respectile command code!

If setting as (1] then IN1TOMO03S1000" will be displayed, without space
between the line number and the respectile command code!]

107. Axis setting for returning to HLIME

108.

109.

Format (1o (default [aluel 0)

Bit0------- -Axis [JOCNo HZME return(1HME return
Bit1------- +FAxis [JOCNo HUOME return(M1HLME return
Bit2------- +Axis [1OCNo HLIME return[(M1 CHLIME return

For example!

Setting (1 0L Elery axis will not return to HLIME.
Setting [ 11 -Axis is returning to HIIME.
Setting (1411 -Axis is returning to HLIME.
Setting 15[ [[1+-Axis is returning to HLJME.

Retention

Sensitil ity of spindle RPM sensor
Format [Joooo (default faluel 1)
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The spindle feedback filter is constant when executing an arc cutting in the
G99 mode

For a setting [0, filter is not actile. System performs a re-calculation
immediately as long as a change occurs in the number of spindle feedback
pulses.

For a setting [ 'n, system performs a re-calculation only when the number of
feedback pulses exceeds n.

Setting for enabling detection against error follow
Format [ o (default [aluel0)

Setting (10, disable

Setting [11, enable

For pulse type motors, this function shall be enabled to detect serl o motor
follow error howe! er the error limit shall be set according to machine
conditions. Enabling this function can effectil ely protect the machine
against ol er-tral el resulting from a ser( 0 error.

Setting of follow error
Format [J ooooooo (default [alue4095)

A Follow Error is defined as the difference between the position of the
controller command and the position of the actual serl omotor feedback.
Ser( o follow error [1setting [alue, an ERRIIR 02 alarm will be issued.

Sl Filtration Parameter Setting

Format [ oooo (default [aluel 8, using Ims(ias the unit)

Examplel If setting this parameter as (8, then the [I-Point[signal with
continuous time less than 8ms will not respond. Such parameter is
mainly used to resist the noise interference.

For the Electrical Turret or Hydraulic Turret, it is preferably to set the
parameter as [2[in order to assure that the system can [uickly respond to
the 11 signal of the Turret.

Enabling special accelerationideceleration form
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114.

115.

116.

117.
118.

*

Format [ o (default [aluel0)
Setting (10, disable
Setting [11, enable

Enabling the special accelerationideceleration form allows further
enhancement in the acceleration/deceleration efficiency based on the linear
type, s-curle type and exponential type acceleration(deceleration curles,
therefore elelating the execution efficiency.

In case the user finds that the efficiency of the machine is not enough during
the process, he may reach his aim by disabling parameters such as (wait for
spindle to reach full speed before performing axial feed‘and [Enabling
special acceleration(deceleration formL

Turning Corner Round Angle Connection

Format [ ooo (default [aluel 0)

0 [1Set the Ser 0 Motor acceleration/deceleration type to CNC standard
mode.

256 []Set the round angle connection between each Node.

Electrical Magaline CCW Delay (10ms)

Format [ oooo (default "alue 1100, using [10msl(Jas the unit)

It is used to set the time delay reluired for locking the CCW action of the
Electrical Maga'ine.

Spindle 1 Chuck 1-Way2-Way Solenoid Vall'e

Format (1o (default [aluel 0)

0 [11-Way Solenoid Valle

In this case, the Spindle Chuck action is controlled by (109 independently.

| [)2-way Solenoid Valle

In this case, the Spindle Chuck action is 0intly controlled by (109 and [105.

Hand Wheel Test Feed Rate Numerator

Hand Wheel Test Feed Rate Denominator

Format [ oooooo (default [aluel100)

It is used to adlust the fast/slow program feed rate when testing the Hand
Wheel.

Parameter for switching the Spindle back to standard axis
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119. Set the Rotation Direction
Format [ o (default [alue0)
Setting [1 0l Forward direction
Setting [ 10 Rel erse direction

120. Set the Acceleration/Deceleration Time
Format [ oooo (default falue 1100, using Ims(as the unit)
Setting Scopel 41 3000 ms

121. Maximum feed speed
Format [J ooooo (default [aluel 10000, unittmmImin)

Note[ Setting [alue shall be an integer (without a decimal point).
E.g.[Setting (15000, indicates a maximum [-axis feed rate of 5000mm per
minute.

Limit of max. feed speed is calculated as follows(!

Fmax = 0.95 [1Axial serlomotor max. speed []axial pitch [gear ratio

El10)  [J-axis serlomotor max. speed is 3000 rpm, guide screw is 5 mm,
gear ratio is 5 : 1 (serlomotor turns 5 rel olutions, guide screw turns
1 relolution)

Fmax = 0.950800005(5 = 2850. Recommended setting is 2850.

122. Set Spindle Encoder Multiple
Format [ o (default [alue4)
Setting (1]  Means feedback signal multiplied by 1.
Setting (21  Means feedback signal multiplied by 2.
Setting (4[]  Means feedback signal multiplied by 4.
“Inly one of the said three [alues can be selected.

123. Spindle feedback direction
Format [J o (default [aluel0)
Setting (10, feedback in positil e direction
Setting (11, feedback in negatil e direction
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124.

125.

126.

In case the spindle speed indication displays normal but spindle position
displays abnormal, try to alter this parameter from [0 to [1[, see if the
position becomes accurate.

Set Resolution Denominator
Format [) ooooooo (default [alue4096)

Set Resolution Numerator
Format (1 ooooooo (default [alue 360000)

Example

Assuming C-axis is the rotating axis and the angle when rotating for one
round is 360.00 degrees.

Motor Encoder (11024 Pulse in multiple (4, and the Spindle feedback pulse
count must be set as (40961

Tooth Count Ratiol 5(1 (Elery 5 rounds of Serl o Motor rotation will dril e
C-axis to rotate for 1 round).

Resolution [ 36000 0 1
1024 (14 3

0 36000

4096

C-axis Resolution Denominator Set Value (14096
C-axis Resolution Numerator Set Value (136000

Spindle Feedback Filtration Frel uency Setting
Format [J o (default [aluel0)

Setting (10 Filtration fre[uency is 500 [1H[!
Setting (1 1 Filtration fre[luency is 750 [1HL!
Setting [ 2[ Filtration fre[ uency is 1000 [JH[!
Setting (1 3[ Filtration fre[ uency is 342 [1HL!

When setting the corresponding feedback filtration fre uency according to
the Spindle Encoder setting, the System will be able to prelent the noise
interference effectil ely.

Examplel If setting the parameter as [3[ ‘and Spindle Encoder as (1024[]
with 4 times multiple, then the Spindle can reach 5000 RPM of maximum
speed. Note[83421174*1024*5000 (RPM)60 sec
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If setting Spindle Encoder as (25001 Jand rel uiring the Spindle to reach
3000 RPM of maximum speed, then such parameter must be set as [0 i.e.
500 [TH[1 In this case, 500 [1H[1111*2500*3000160.

The customer can set such parameter at moderate [alue according to the
Spindle Encoder installed for the machine and the reluired maximum
Spindle speed.

Retention.

Set GO1 Tooth Gap [ Iffset
Format [ o.ooo (default faluel 0, using (mmt(as the unit)

Scope+9.999 [19.999 mm, which can be used to remol e the rel erse gap
of the stud.

When performing rel erse action, certain gaps may exist in the stud. In this
case, such parameter can be used to make correction.

Axis Feedback Direction Setting

Format (1 o(default [aluel 0)

Setting 10, means the forward feedback direction.
Setting (11, means the rel erse feedback direction.

It is mainly used to set the feedback direction of [J[1/[1] axes in order to sal e
the trouble of line change.

NotelIf the axis rotation direction is set at (11, it is necessary to change
such parameter as (1 to alid confusing the feedback signal.

Feedback Filtration Fre[ uency Setting

Format (1 o(default [aluel 0)

Setting (10, means the Filtration Frel uency is 500 [1H[]
Setting [ 1, means the Filtration Freluency is 750 [1H[]
Setting (12, means the Filtration Fre[uency is 1000 [JH[]
Setting (13, means the Filtration Freluency is 342 [1H[]

When setting the appropriate feedback filtration frel uency according to
[ axis Encoder, the System will be able to prelent the noise
interference effectil ely. For detailed content, please refer to the parameter
description under ltem 123.
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131.

132.

133.
134.
135.

136.
137.
138.
139.

Setting of pulse-width command (2.5 Min or 2500 [n)
Format [ o (default [alue5)

El1: Setting (15, speed of pulse command is 5001 1PPS (250011(5)
Setting (14, speed of pulse command is 6251 /PPS (25000114)

Axis Manual Speed (mm(min)

Format [looooooo (default [alue1000 mmimin)

The parameter is used to set the speed for driling the axis when operated
under Manual Mode.

130 [-axis find Grid Front Deliation Length

131 [+axis find Grid Front Deliation Length

132 [+axis find Grid Front Deliation Length

Format [J ooooooo (default [aluel 0, using [mm(as the unit)
Scope9999.999 119999.999mm

If deliation fre uently happens to the position before and after the HIIME
returning during the returning process and where the deliation length

el uals to the tral el of one-round Serl o Motor rotation, then such parameter
can be adlusted to soll e the aforesaid problem. In this case, the set [alue
will be 0-0.5x of the tral el of one-round Serl 0 Motor rotation.

Arc Closed Angle Forward [ Iffset (Pulse)
Arc Closed Angle Rel erse [ Iffset (Pulse)
Arc Closed Angle [ Iffset Time (ms)

Arc Closed Angle [ Iffset Function (Ol Closel 11 pen)

During the true roundness cutting process, the Motor used to present
hysteresis phenomenon when making rel erse action on the machine due
to the mechanical factors. Such phenomenon used to happen to the round
hole cutting for G02 or G03 or the 0°, 90°, 180° and 270° Closed Angle
phenomenon on the cutting surface of the Workpiece during round hole or
cylindrical cutting for GO2 or G03.

To offset the Closed Angle, the Controller will type out all the offset [alues
instantly after changing the direction (within one offset cycle) and then
compensate such offset [‘alue with straight-line acceleration/deceleration
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curle. The said offset lel'el and time constant will be determined by the
aforesaid three sets of parameters.

Forward [ffset Valuel Execute the offset when the axis returns from the
rel erse action for moling towards the forward direction.

Relerse [Iffset Valuel Execute the offset when the axis returns from the
forward action for moling towards the rel erse direction.

[Iffset Timel[The Controller will send out all of the offset [alues within the
set offset time. When setting such parameter at [ ero, the system will
compensate the said offset within one acceleration/deceleration cycle.
The Arc Closed Angle offset function (0l Close[ 11 1pen) is used to control
the al ailability of the aforesaid parameters.

140. G92 Thread Tail Retreating Acceleration'Deceleration Time (ms)
Format [/ oooo (default [alue1100)

When the thread reaches the end point under the command of G92, such
parameter is used to set the accelerationdeceleration time when (], [ axes
are making fast thread tail retreating.

141. Whether or not to return to origin after E-Stop
Format (1o (default [aluel 0)

Olles, Returning to origin after E-Stop is necessary for actilating the
process.

10No. Returning to origin after E-Stop is not necessary for actil ating the
process.

142. If to stop the Spindle after ending the program
Format (1o (default [aluel 0)
01 No
10 [es

After actil ating the Spindle, if the working program does not execute the
Spindle stop command before completing the program running, then such
parameter can be used to stop the Spindle.

The customer can execute appropriate setting for such parameters
according to the operation habitude.
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143.

144.

145.

146.

147.

If to start Auto Program
Format (1o (default [aluel 0)
0 No

10 [es

Such parameter is used to start the Semi-AutolAuto function.

When setting at [0, the system will close the Semi-Auto/Auto function.

When setting at [1[] the system will open the Semi-AutolAuto function.

Semi-Auto Function The program will end the working when receiling M02

or M30.

Auto Functionl] The program will not end the working when receiling M02
or M30 and will continue the loop to run the program.

_ellow Lamp means Pause or Finish

Format (1o (default [alue[ 0)

0! Cellow lamp means the Pause reminding signal.

100 [ellow lamp means the Finish reminding signal.

21 [ellow lamp means the Finish as well as the Pause reminding signal.

Spindle-specific RPM when starting
Format [Jooooo (default [aluel100)

Such parameter is used to set the Spindle-specific RPM when starting the
machine and when actil ating the Spindle manually or by M-Code before
giting the S RPM command.

G011G02(G03 for round-angle connection

Format [ o (default [aluel 2)

001 Precision positioning without handling between G01(G02(G03 blocks
107 Round-angle connection between G02(G03 blocks only

2[1 Round-angle connection between G01G02[G03 blocks

User may set proper parameter [alues according to technical criteria of the
substantial product.

If to disconnect the power when receiling the Serl 0 Motor alarm
Format (1o (default [alue[ 0)
0L No need to disconnect the power of Ser_ o Motor.
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10 Need to disconnect the power of Ser_o Motor.

When the Serl o Motor sends off an alarm, depending of [‘aried

rel uirements of the customer, the system can be set to disconnect the Main
Circuit power of the Serl .o Motor and to retain the control power only. After
remoling the alarm, restore the Main Circuit power again.

If setting such parameter at [1and when it is rel uired to disconnect the
Serl o Motor power, then the 105 signal will be the [Serlo Motor Control(]
INIDFF signal.

If (105 is under [1FF status when the Serl o Motor sends off alarm, it means
the main power of such Serl o Motor will be disconnected.

If (105 is under [N status when the Serl o Motor is working normally, it
means the main power of such Serl o Motor will not be disconnected.

Noticel If setting the parameter at [1[, then the 2-Way Solenoid Valle
cannot be selected for the Chuck of Spindle 1. If setting the
parameter at (0[] then the Spindle Chuck type can be set through
the [Spindle Chuck 1-Way(2-Way Solenoid Vall el parameter.
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5 CLINNECTILINS

5 CONNECTIONS

5.1 System Configuration Descriptions

H4D-T Controller wiring schematic

T

1 [
Q 9 [G31 Input DBZGLM]

(Pin5 [ Pin 26)
MPG2 MPG1

24in 160ut
(AB852)

[ptionalllUse in combination as
reluired

24in160ut
(AB705)

#1 SIJ Module
(48in [B320ut)
(AE712)

v

AC Power Bord
(AB616)

v

==3 24in160ut
(AB705)

e e

DC Power Board (AB681)

It can connect the next SI1 Module Panel, and a maximum of
5 panels can be linked. (Include 2" panel) -

Fig.5-1
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5.2 System installation

5.21 Operating Environment

H4D-T Serial Controllers must be used in the following surroundings/lanomaly
may occur if the specified range is exceeded.

Temperature of surroundings

[peration — 0[C to 45(C.
Storage or transfer — -20[(C to 55IC.
* Rate of temperature Lariation — Max. 1.1[Cmin

* Relatil e Humidity
Normal — 0800 RH
Short period — Max. 951 RH

* Vibration limits

In operation — 0.075 mm max. at 5 H[J
* Noise
In operation — Max. [oltage pulse in 0.01 S

— 2000 VI0.1110-6 S
* Cther
Please consult our company for operations with a high amount of dust,
cutting fluid or organic sollent.

5.2.2 Considerations for the design of control panel

The controller and auxiliary panels shall be of a totally enclosed type to
prelent dust ingression.

The internal temperature shall not exceed the surrounding temperature by
more than 10[C.

* Cable entries shall be sealed.

To prelent noise inference, a net clearance of 100mm shall be kept
between the cables of each unit, AC power supply and CRT. If magnetic
fields exist, a net clearance of 300mm shall be kept.

* Refer to SerLer [Iperation Manual for the installation of ser’o driler.
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5.2.3 Internal temperature design

The internal temperature shall not exceed the surrounding temperature by more
than 10(C. The main considerations for designing the cabin are the heat source
and the heat dissipation area. For the controller, the customer is usually unable
to control the heat source, howel er the heat dissipation area is a key factor to be
considered. The internal temperature rise can be estimated using the following
el uations(

(1) With a cooling fan, the permissible temperature rise shall be 1[CI6WI1 m?.
(2) Without a cooling fan, the permissible temperature rise shall be
1. CAWI1Tm?,

The el uations indicate that for a cabinet haling a heat dissipation area of 1m?
and a 6W heat source and a cooling fan (or 4W heat source without cooling fan),
the internal temperature rise shall be 11C. The heat dissipation area is the total
surface area of the cabin minus the area in contact with the ground surface.

Ex.1[(with cooling fan)
heat dissipation area=2 m2
internal permissible temperature rise=10LC
therefore the max. permissible heat source in the cabin is=6W[2(10=
120W. If heat source within the cabin exceeds 120W, a cooling fin or other
heat dissipation delice must be prolided.

Ex.2[(without cooling fan)
heat dissipation area=2 m?
internal permissible temperature rise=10LC
therefore the max. permissible heat source in the cabin is=4Wi2(10=
80W. If heat source within the cabin exceeds 80W, a cooling fin or other
heat dissipation delice must be prolided.
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5.2.4 HAD-T External Dimensions

* H4D-T The Controller Panel
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Fig.5-2 Panel of H4D-T Dimensions
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* H4D-T Cabinet Dimensions and Rear View port

[ 366.5
[P—175.5 f 175.5 ——

—T

270.5
256

U

Fig.5-3 H4D-M Cabinet Dimensions and Rear View port

* H4D-T Cutout Dimensions

———175.5 o 1755 ——
= 0 o o
o (CUTOUT)
£ 3417246

Fig.5-4 H4D-M Cutout Dimensions
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5.2.5 HAD-T Accessories Dimensions

A1

I!TIH'[ LI

pL
P

Fig.5-6 I1l] connect board : 24INM160JUT

103

Fig.5-6 NPN [Jutput relay board : 8 [Jut
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103

103

Fig.5-9 AC Power output module board : 8 [ut
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5.3 Connector Type

HUST H4D Series Controller rear panel connectors(|

DBxx [ xx indicates number of pins

DB26L [ 26-pin connector

DB26LF [a terminal with a female 26-pin connector
DB26LM [a terminal with a male 26-pin connector

5.4 Connector name

Connector types of the controller are as follows!|

Table 5-1 Connector Designation and Type

Connector Name Dg(s)ir;]r;:ct;itgr: Type
_-axis ser.o -ALIS DB26LF (F)
-axis serLo -ALIS DB26LF (F)
_raxis ser.o (FALIS DB26LF (F)
A-axis ser. o A-ALIS DB26LF (F)
B-axis ser.o B-ALIS DB26LF (F)
C-axis serl0 C-ALIS DB26LF (F)
MPG Handwheel MPG DB26LM (M)
Standard INPUT-1 INPUT-1 DB25LF (F)
Standard JUTPUT-1 JUTPUT-1 DB25LF (M)
Standard INPUT-2 INPUT-2 DB25LF (F)
Standard JUTPUT-2 JUTPUT-2 DB25LF (M)
Communication RS232 DBOLF (F)
Interface USB USB (F)




5.5 Connector Pin-out Definition
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2C__Jo

DB26LF (F)

Table 5-2 HUST H4D Axis Connector Pin

Pin No | Definition Description
1 A ‘A phase input
2 A A phase input
3 B B phase input
4 B ‘B phase input
5 0 "I phase input
6 [ T phase input
7 VCMD 01110V analog command
5V GND
8 GND (V-command ~ Torgue [1 15V GND)
9 5V "5V Power
10 TG Torgue input
11 - -
12 - -
13 - -
14 - -
15 - -
16 - -
17 IN-49 Group 2 Input signal #Note
18 UT-49 Group 2 [utput signal »¥Note
19 Pulsel
20 Pulse-
21 Sign(] Pulse Directionl !
22 Sign- Pulse Direction -
23 IN-48 Group 1 Input signal #Note
24 UT-48 Group 1 [utput signal »¥Note
25 24V 24V Power
24V GND
26 | 24VGND I 124V GND

% Notel 11 axis group 1 I[11] address at IN-52(pin23) [1UT-52(pin24)
[Jaxis group 2 |1l address at IN-53(pin17) LJUT-53(pin18)
#< [utput current at [11830mA (HGDICPUV6[ 1 [50mA)
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* MPG (H4D)
DB26LM (M)
Table 5-3 H4D [IMPGLI Definition
PinNo|Definition Description MPG1\MPG2|DA1|DA2|AD1|AD2|G31

1 A1 A phase output (MPG1)| e
2 B1 B phase output (MPG1)| e
3 A2  |A phase output (MPG2) )
4 B2 |B phase output (MPG2) °

Inputs signal to control
5 G31IN high-speed axial stop *
6 5V GND
7 GND MPG ~ ADIDA [ (BV . . ° ° ° °
8 GND
9 5V 5V Power ° °
10 IN-86 | Group 18 input signal
11 IN-87 | Group 19 input signal
12 DA1 01OV analog .

command 1
01OV analog
13 DA2 command 2 *
14 AD1 mov anlalog command o
nput 1

MOV analog command
15 AD2 Input 2 °
16
17 D] CAN(Ipen Signal
18 D- CAN(Ipen Signal
19 IN-80 | Group 12 input signal
20 IN-81 Group 13 input signal
21 IN-82 | Group 14 input signal
22 IN-82 | Group 15 input signal
23 IN-84 | Group 16 input signal
24 IN-85 | Group 17 input signal
25 24V 24V Power

24V GND

26 |24VGND| |/ | G371 . '24VGND ¢
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* AD/DA Analog Signal Wiring

Table 5-4
Register Function Description

Analog Input [1 Torgue function

R209 Edit by PLC R209 bit3(1[]
enable
AD1,Indicates balue of #1

R142 . . )
analog [ oltage input Pin 14 -~ Pin 8

R143 AD2,Indicates balue of #2 Pin 15 - Pin 8

analog [ oltage input

R146 AD1,Indicates balue of #1 Pin 12 - Pin 8
analog [ oltage output

ADZ2,Indicates balue of #2 . .
R147 Pin 13 ~ Pin 8
analog [ oltage output

*¢ Note : R209 bit311 that analog Input function must enable.

MPG
Connector
GND /%\
00 ! ! ! l
100 DAC output DAC output ADC input ADC input
110 I
DA1 | 120— T
DA2 | 130
AD1 | 140
AD2 | 150
T

Fig 5-10 ADIDA Analog Signal Wiring
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5.5.1 G31 INPUT Control signals

Contol High-Speed axial stop, responding in 0.5 psec.

Table 5-5

related

Settings for

Parameters and
Reqgisters

Description

R250

Setting [1 0,
I-bit Input signal is an ascending (0—1) trigger
signal

Setting [ 1,
I-bit Input signal is a descending (1—0) trigger
signal

Setting [ 2,
I-bit Input signal is a Normal [1pen (0) signal

Setting [ 3,

I-bit Input signal is a Normal Close (1) signal

MPG

Connector

G31IN

24VGND

T
10

20 O
30
40

50

O G31 Hardware

O .
260 stop signal

I —

Fig 5-11 G31 INPUT Signal Wiring
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5.5.2 Axial Control, pin assignment and wiring

Connect serl o dril er to axial-control connector as shown in Fig.5-12 (pin

assignment identical for all axes).

Ser[0 connections dependent on
different maker

ALIS
Displacement command -10|0] Serio
oV signal
XX ><\\
W X X X

Fig.5-12 Wiring for Axial Control

1. Isolated twist-pair cables shall be used.

2. Pay special attention to Pins 1-4 of the axial connection. In case the motor
runs scattering, alter the terminal A with the terminal B at the driler end.

3. HUST miller controller, when [oltage-command type serl 0 motor is used,
you need to set the Follow Error checking function. (Not applicable to pulse
commands.)

(a) Parameter 533 14096 - check the [alue of Follow Error.

(b) Parameter 543 (1 63 - check Follow Error of the axis [I[TITIABIC
simultaneously (set by BIT[Bit0 11 for [J-axis, Bit1[11 for [J-axis(] [1).

(c) When the ERRIR CIIUNT of the actual feedback of [-axis motor
14096, the system will issue an error message.

4. In H4D-T Controller, connect Spindle 1 to C-axis, Spindle 2 to A-axis and
Spindle 3 to B-axis[‘and other axes will be connected according to the
wiring method shown.
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5.5.3 Wiring of Manual Pulse Generator (MPG)

>

HUST H4D series can share 2 units of Manual Pulse Generators
simultaneously.

If the Tool traleling direction is opposite to that indicated for Manual Pulse
Generator, then Parameter 518 can be used to change the Hand Wheel
direction.(If the machine uses two hand wheels, hand wheels will be changed at
the same time.)

_peration description of Hand Wheel 21

B |n PLC, C237[N1. (refer to MPG2 pin)

B Select the axis to be controller with R243.
B Adlust the multiple with R245.

MPG Pin6 ~ 7 ~ 8 are 5V GND.

MPG MPG 1
[(5VOVA B
10 ) PIRIQIQ
B| 20
BV | 30
Al 40
B| 50
60O
80O

oV 70
oV _‘

2" MPG

MPG MPG 2
[5VOVA B
(10 ) el elie
B| 20
v | 30 |
A| 40
B| 50
60
ov| 70
ov | 80 )
JT \

Fig. 5-13 Manual Pulse Generator (MPG) Wiring
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5.5.4 Wiring of Spindle Control

There are 2 types of Spindle Control(]
(b) Pulse Command type

* Voltage Command type

Spindle

» Case Gnd

Fig.5-14 Spindle [oltage command control-closed circuit wiring (ser[ 0)

Spindle

(e b A .
N 1 . *
BY O-2 / Encoder

1

/: 2 :: :: >: ::x Extemal
; j D Y % ST Encoder
Ehe ]

N~ 1 » Case GND

Fig.5-15 Spindle Voltage Command Control- [Ipen circuit wiring (Inlerter)

5-15
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*

Pulse Command Type

Spindle

Pulsel]

Pulse- 7(\\\ >< >< ><
S KX XX
XX XX
8 XXX
B
0 B X
m |

\ )\

» Case Gnd

Fig.5-16 Spindle pulse command control- closed circuit wiring (serl 0)

Spindle

( Pulsel] ®

Pulse- A 20 \ >< >< ><
Signtl 421 \

Sign- 422 | X X X
1A 1
AL 2 X XX
8 L XXX
0 5
— XL X
QR 7

GND ()-8

1\

> Case Gnd

Fig.5-17 Spindle pulse command control- closed circuit wiring (Inlerter)
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5.5.5 1/0 Wiring

% Structure of wiring (1)

All of the Sl board must used the same [DC24V power supply] except to the
AC output board.

24V Power Input 24V Power Input

40-pin Bull-horn harness Group 10 40-pin Bull-horn harness Group 2[]
CUNNECT Board port CUNNECT Board port
1961119(24in) ~ 19601111(160ut) 11200143 (24in) ~ 1112001127 (160ut)

USB RS232

1481032 FEHZH

15 pin Female to
Male cable

Fig.5-18



HUST CNC H4D-T MANUAL

* Structure of wiring (2)

All of the Sl board must used the same [DC24V power supply] except to the
AC output board.

24V Power Input

24V Power Input

i .
40-pin Bull-horn 40-pin Bull-horn

harness Group 10 & . mm - e | o harness Group 2
CIINNECT Board : h ' CIINNECT Board
port port
196/ 1119(24in) 11201 143 (24in)
[196011111(160ut) 0112001127

24V GND (160ut)

. Use in combination as rel uired

. 10 pin white connecto

. Can be connected to 3 optional boards

. Can be connect 4 modules maximum .

.NPN RELABITARD :prolide 8 dry contacts. Max. current for each output of he
PCBis 1A.

6. AC power output module board : prolide 8 AC110V outputs. M ax. current for each

output of the PCB is 1A.

7. DC power module board : prolide 8 DC24V outputs. Max. current for each output
of the PCBis 1A.

abhwdNh-=

Accessories :

£ & Ry E——

8 DT RELA | BlIARD AC PLUWER [JUTPUT DC P IWER LUTPUT
M DULE BUJARD M DULE BUJARD
Fig.5-19

5-18
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5.5.6 Input/Output wiring schematic

The input signals are the messages transmitted to the Controller from the external
delice. These signals can be generated by push button, Limit Switch, Relay Board
connection or Proximity Switch, etc.

The output signals are the messages transmitted to external working machine
from the Controller, which are used to driCe the Relay of the Working Machine
and the LED display of the Controller.

In Interf:

The Controller must link with other accessories through SI[1 Module Board so as to
control the actions of extemnal |71, power output and axis control module.

I/0 Connect Board (PC Board No. : HGD\SIO\IO\V1_2, AB852)

Fig 5-20

1. I connect board controls 24 input terminals and 16 output terminals.
2. [lutput control is by OV output.
3. An INPUT can be of NPN type or PNP type.
4. When NPN and PNP are in use at the same time,
(1) NPN : the input [oltage at | is OV.
(2) PNP : the input [oltage at | is 24V.
5. Input current at IL3.6mA

6. [utput current at [17100mA (HEDICPUIV6[ 11 [250mA).
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24V GND——

Input Pin Assignment (Female)

5 09

23—
22—
21—
20—
19—
18—
17—
16—
15—
14—
13—

240
230
220
210
200
190
180
170
160
150

012
on
010
09
08
o7
06
05
O4
O3
02

Tlutput Pin Assignment (Male)

13—
14—

0 @

150 :2
160

15

[(24V —
[24V —
24V GND —

°
17@ .‘;
180

®5
190

®
200 o
210

0o
220 o0
20 o
24@

24V GND —

@12

——00

—01
—02
—03

250
w

Table 5-21 | Connector Pin Assignment (NPN-PNP Type)

% SIO module Board (H6C\SIO\48032\V3_1, AE712)

Serial Input/Output Module (SIO)

1.

2.

The SITJ
respecti’ ely.

I 'r‘ll_!r_m
[T

Rphin;

Fig.5-22

Module Board is prolided with 48 inputi32 output points

(@) A maximum of 4 boards can be linked in proliding maximum 256
input(176 output points respectil ely.
(b) It can be linked with Auxiliary Panel (Panel 2).

The module can work with the following external components(’

(a) Standard inputioutput CLINNECT panel (24 Input(16 [Tutput).

(b) 8 [lut Relay boards.
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(c) 8 [lut DC power boards.
(d) 8 [lut AC power boards.
(e) 8 [lut Axis Control ModulesTo control the Serl o or Step Motor.
3.  When using with Unilersal Auxiliary Panel, it will occupy the I position of
Panel 2.
4. The Dip Switch is used to define the |11 starting position of SI1 Module Board.

Explanation of SIO MODULE BOARD :
LED-lamp (Input) : ©

LED-lamp ([Jutput) : @
SWITCH : ©

|| Group 1 CLINNECT board port Group 2 CILINNECT board port

Prsvit |

- iR '
T
20V N0 31
v

FRIM-CNC TO-NEIT l

24V external
power input

Fig.5-23

1. LED Indicator(]
I-Point Signal LED Indicator (Green) @[3 groups each for upper and lower
rows with each group containing 8 lamps, which makes a total of 48 lamps.
"1-Point Signal LED Indicator (Red) ®1 2 groups each for upper and lower
rows with each group containing 8 lamps, which makes a total of 32 lamps.
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2. Dip Switch ©( For setting the SIl'1 Module Board and |1 staring signal
position.

B g
-7

SW

Table 5-6 Dip Switch [11[I Module Corresponding Positions

MIIDULE |Switch 1|Switch 2|Switch 3|Switch 4| IN range JIUT range
1°! 0 0 0 0 |1096 (11143 | 1096 111127
2 1 1 0 0 1144 (11191 | (1144 (110175
3" 0 1 1 0 1192 (11239 | 11192 111223
4™ 1 0 0 1 1240 11255 | 11240 111255

*s  Module Board 4 can control 16 unit of Inputs and 16 units of Outputs.

I/O related scope when using with Operation Panel 2:

Table 5-7 Stand operator panel |11} Corresponding Scope

1 range
Board | Switch 1 | Switch 2 | Switch 3 | Switch4 | Inputrange | Dutput Range
1% 0 0 0 0 1096 (11143 | 1096 (11127
2" |General Purpose Secondary Control Panel| 1144 11191 1144 00175
3" 0 1 1 0 192 111239 | (1192 111223
4" 1 0 0 1 1240 171255 | 11240 01255

% When use operator panel, that SI[| address [Iccupancy.
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* Connect board (H6D\SIO\IO\V1_2, AB852)

IT] connect board controls 24 input terminals and 16 output terminals.
“lutput control is by OV output.

An INPUT can be of NPN type or PNP type.

When NPN and PNP are in use at the same time,

(1) NPN : the input [oltage at | is OV.

(2) PNP : the input [oltage at | is 24V.

Input current at [L6mA

6. Output current at 1[1100mA

wn =

o

% 158

Fig.5-24
* 8 out relay Board (H6C\SIO\RLY8\V0, AB585)
1. Max. current for each output of the PCB is 1A
2. Foramax. current [11A, use other relays.
Contacts on the RELA[1 adaptor board are dry contacts
o
2| e
Fig.5-25
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* AC power output module board (H6C\SIO\SSR8\V0, AB616)

AC Power supply adaptor board controls 8 AC110 outputs.

Max. current for each output of the PCB is 1A .

The 8 [utput terminals can sustain a max. current of 8A, all together.
24V power supply can be used alone.

Rating of the factory supplied fuse is 5A.

o bk wnN -~

103

Fig.5-26
% DC power module board (H6C\SIO\DC8\V0, AB683)

DC power output board controls 8 sets of DC 24V output.

Max. current for each output of the PCB is 1A .

The 8 [utput terminals can sustain a max. current of 8A, all together.
Rating of the factory supplied fuse is 5A

e

103

Fig.5-27
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5.5.7 Wiring of System AC Power Supply

In order to avoid controller anomalies caused by voltage fluctuations, it is
recommended to provide sequential differences for the ON/OFF of the CNC
power and Servo power.

1. SERVII [N signal shall be actilated in a slight delay after the actil ation of
system power supply, when the latter is stabilil ed.

2. Before switching off the system power supply, prolide a delay for switching
off the SERV(J [IN signal first.

CNC Power-on Power off delay
g Serlo Power-on_’l \—r‘_ Time
[ |
Time

serl 0 on delay

To CPU Power supply R

AC220V R || I |
AC220V S I I To CPU Power supply T
AC220VT | o | | I |

Timer Delay Contact

Serlo

|
11

oo {4 Driler
1 |
1T

power-off  power-on

Power-[In Relay

il

p_| Power-[In Timer Relay

B 4
MR TR —
Fan
IAC 220V R TO Serlo AMP Power TB P |
|Ac 220V S TO Serlo AMP Power TB N |
R S T

Fig.5-28 Wiring of System AC Power Supply
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5.5.8 Servo on Wiring Examples

* Emergency-Stop wiring diagram-1

Recommended wiring diagram. In this connection, the software control and
hardware control are connected in a series_when the E-stop button is pressed,
the hardware will switch off SerLo-[1n elen if the software fails.

24V GND (0V)

? Limit E-Stop
QL ~C—Q/ 0O QL0 QL O Q| O—
-
O O
Forced Reset
pushbutton
24in16out 11T Board (AB852)
1 T Tl
50
[-axis origin LIMIT
50
[Faxis origin LIMIT

o]
24V GND (0V)

Serlo Driler
O Serlo-[In

o Signal

[ Axis

24V

#Z o Serlo actiLation command

Serlo Driler
O Serlo-[In

r<_
Q

External SERVL [N RELAL

o Signal
[1Axis

Sl Module Board (AE712)

8 JUT RELA( Board (AB585)
Fig.5-29
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* Emergency-Stop wiring diagram-2

Convenient Wiring Diagram.

24V GND (0V)
% Limit E-Stop
U~ QU ~O— QU ~O—Q/~O
1
O O

Forced Reset
pushbutton

24in16out 11T Board (AB852)

O
[-axis origin LIMIT

5O

[Faxis origin LIMIT
o)
24V GND (0V)

Serlo Driler
Lo O Serlo-[In

K o Signal

— [J Axis

@
fg oSer[t) acti(ation command

l 24V Serlo Driler

O Serlo-In
y o Signal

@)

— [ AXxis

External SERVL (!N RELAL

Fig.5-30
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*k Emergency-Stop wiring diagram-3

Convenient Wiring Diagram.

24V GND (0V)

0 Limit E-Stop
Q0 QO QO QO
1
O O
Forced Reset
pushbutton

24in16out 11T Board (AB852)

= 1

2| [ #a Iil'.r'f

5 o

[-axis origin LIMIT

5o

[Faxis origin LIMIT
[9)
24V GND (0V)

Serlo Driler

Serlo-Ino
Signal
[J Axis

Serlo Driler

Serl0-[1ng
Signal 4

. 8 [JUT RELAI Board
-1 Axis (AB585)

Fig.5-31



* Other Wiring — Example 1

USB RS232
i

 — - |

—
i 3
| —
S,
T
s
——
)
—
B —
—
« ]
—
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18U 1111 Connect Board
25pin x2 MIF Connetor

10C123(24in)
00LI15(160ut)
HUST H4D-T CONTROLLER
External Relay External Relay
] | Spark Lill — 0
L /Fﬁr e _ﬁ Spark [liller
2 —
— ® ¥
24V 000 — 015
Output 0V 24V | |Output OV
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* Other Wiring — Example 2: Dry Contact Output

=
-

1% |1 Connect Board
25pin x2 MIF Connector
100123(24in) [10L1115(160ut)

LR

AC 220V
Transformer

When Controller is (10001, it
will output AC 220V [oltage.

vV V

AC 220V

Fig.5-33
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As each C[1M point is not inter-connected, they should be wired
indilidually when using.

The external Relay may not be connected that the Relay Board can be
used independently.

As per the figure abol e, when the Controller is (100011, it outputs OV and
CUIM will be connected with 01 in the meantime.
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* Other Wiring — Example 3: Dry Contact Output

40pin Row cable, 1! Connect board

24V Power Input
07123 (24in) 101115 (160ut) owerinpu

24V Power Input

AC 220V
Transformer

When Controller is
100N, it will output
v v AC 220V [oltage.
AC 220V

Fig.5-34
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* Other Wiring — Example 4: AC Power Output

Single [Tutput Pointl The maximum current to be sustained by PC Board will be
1A

When using 8 output points simultaneously The maximum current to be
sustained by PC Board will be 8A.

DC24V Power Supply

10-pin Soft
DC24V Ham AC110[220V
Power Input 2 less Power Input
-@f? . - X As per the figure, when the

Controller is (10001 (ACO1), it
will output AC110V [oltage.
L 3% At DC24V Power Input Endl It
vk el can use an independent Power
Prolider without sharing with
24V of the module board.
#% .« Default Fuse Withstand

> Current 5A

Wi

AC110V
Voltage [utput
Fig.5-35
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* Other wiring — Example 5: DC Power Output

Single [Tutput Pointl The maximum current to be sustained by PC Board will be
1A.

When using 8 output points simultaneously The maximum current to be
sustained by PC Board will be 8A.

DC24V Power Supply

g ?‘":fj'"" P
:mim : 'lm““, % As per the figure, when the
Controller is 1101511 (07),
then it will output DC 24V
oltage.
% Default Fuse Withstand

Current[bA

DC24V DC24V
Voltage Input Voltage [utput

Fig.5-36
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* Other Wiring — Example 6: NPN 3-wire Sensor

DC24V Power Supply

al
LS

VY
SENS[IR "OV" input signaﬂ

Fig.5-37

* Other Wiring — Example 7: NPN 3-wire Sensor

DC24V Power Supply

b
ot

\ A 4
SENSIIR "24V" input signa]

Fig.5-38
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* RS232C Connector, pin-out assignment and wiring

Fig.5-39 shows the connection between the HUST H6D Serial Controller and the
computer (PC). When carrying out the wiring, take the following precautions! !

1.

The RS232C cable shall not exceed a length of 15m.

In case of existence of massile noise generators (e.g., EDM processor,
welding machine, etc.) in the [icinity, Twist-pair type cables shall be used,
or such an enlironment shall be aloided. The controller and the PC shall
NCIT share a common power socket with an EDM or welding machine.

Make sure the [oltage of the interface at the PC end is within the range of

10015V.

EEEEssN

DBILM

CUNNECTLIR

HUST Controller end

DBILM

CLNNECTLIR

PC end COM

DB25LF
CLINNECT!

PC end COM

DBOLF
CUNNECTLIR




6 ERROR MESSAGES

6 ERROR MESSAGES

When an error occurs in the execution of an HUST H4D-T series controller, an
error message will appear in the LCD screen as shown in Fig.6-1 & Fig.6-2.
Possible error messages regarding the HUST H4D-T series controller, together
with their remedies, are described as follows.

Code Causes Code] Causes Codel Causes
07 TMCH Data Errar T3 T GMIT & F Code Error 32 | G7BMG92 EF Command Error
02 |Follow error = setting value | 14 | Axis Hardware Over-Travel 3B | Transferred Error
04 |USBE/SDC Error 15 | Secrch Grid Distance Exceed | 37 [ OutSide Device Error
05 [ Systern Errar 18 | End of Program Error 38 | Screen Reading tine = 35
07 [Flash rom "Write to" Errar | 20 | Axis Software Over-Travel 39 | TookLife Reaching
08 [MDI Command Error 22 [ EM-Stop &0 | User Defined Error(GE5)
09 [G31 Signal Read Error 25 | GO2/G03 Command Error 53(1) Tapping Retract Position Errar
10 |RS232 Error 28 | 571~G73 Cormmand Errar 53(2)| Tapping Depth <0
11 |Program Check Sum Errar [ 29 [ ARC of G Code Error 54 | Tapping F(Fitch) nat Ddfined
12 [ Pragram Burning Errar 31 | PLC Error 55 | Tapping Depth not Defined
Spindle 1 error Spindle 2 error
Spindle|Spindle 1 unclamp Spindle is running
Spindle 3 error Chuck unclamp

Please press SP "cw" or "cew”, before feed-hold cancel
Feeder |Feeder doesn't meet the positioning

Turret loose Tool change time out
Other |EM-stop Hydraulic pump error
K-axis motor error Y-axis motor error
Count limit is reached Security door error
Z-axis motor error Coolant pump error
0099/39 = 9999
Back Main | | | | ERROR-LIST

Fig 6-1 Error Message Display 1

Code Causes Code] Causes Codel Causes
07 TMCH Data Errar T3 T GMIT & F Code Error 32 | G7BMG92 EF Command Error
02 |Follow error = setting value | 14 | Axis Hardware Over-Travel 3B | Transferred Error
04 |USBE/SDC Error 15 | Secrch Grid Distance Exceed | 37 [ OutSide Device Error
05 [ Systern Errar 18 | End of Program Error 38 | Screen Reading tine = 35
07 [Flash rom "Write to" Errar | 20 | Axis Software Over-Travel 39 | TookLife Reaching
08 [MDI Command Error 22 [ EM-Stop &0 | User Defined Error(GE5)
09 [G31 Signal Read Error 25 | GO2/G03 Command Error 53(1) Tapping Retract Position Errar
10 |RS232 Error 28 | 571~G73 Cormmand Errar 53(2)| Tapping Depth <0
11 |Program Check Sum Errar [ 29 [ ARC of G Code Error 54 | Tapping F(Fitch) nat Ddfined
12 [ Pragram Burning Errar 31 | PLC Error 55 | Tapping Depth not Defined
NO YiM/{D hh : mm | Error list
00 00 / 00 [ 0O 00 : 00 00
00 00 / 00 [ 00 00 : 00 00
00 00 J 00 } 00 00 : 00 00
00 00 / 00 } 00 00 : 00 00
00 00 / 00 [ 0O 00 : 00 00
00 00 / 00 [ 00 00 : 00 00
00 00 J 00 [} 00 00 : 00 00
00 00 J 00 } 00 00 : 00 00
00 00 / 00 } 00 00 : 00 00
00 00 } 00 {00 00 : 00 00
Back Main | | | | Back

Fig 6-2 Error Message Display 2



HUST CNC H4D-T MANUAL

Error
Code

Details

Causes

Incorrect MCM parameter setting.
01 Each axis returned to origin, GRID limit of the servo
motor >1024.

Remedy:
1.

AUTO
Check MCM parameter for correct setting or double-press [ |tO enter

"MDI" mode, execute commend G10 P1000 to delete parameter, then
re-set parameter.

If the controller has rested for more than a year without switching on, the
internal memory will disappear. The controller will display [BT1] indicating
the battery power is low and you need to contact the dealer.

Error
Code

Details

Causes

X~C Excessive error in Axial Follow.
S Excessive error in Spindle Follow (>3072).

02

Remedy:

1.
2.

Check the program for excessive setting of F value;

Check whether the Resolution setting is correct (Check items 241~ 252,
MCM parameters);

Check if machine or motor is obstructed. Check the wiring.

4. Check Parameter 533; the default value is 4096.

Error
Code

Details

Causes

03

M99 count exceeds maximum limit

(#10922>#10921).

Message:

Setting of the M02, M30, or M99 counter exceeds the limit of system variables,

10921.

Remedy:

1. Double press

“0” button in AUTO mode to clear the counting value.

2.  Clear the system variable count of 10922 so it returns to 0, then press |rReser
to remove the error.




3.  Orrun G10 P201 command in AUTO or MDI mode, for clearing the system
variable (10921) to 0, then press

RESET

Error

Details

Causes

6 ERROR MESSAGES

again to clear the error.

Code

U USB/SDC error —FR DISK ERR

USB/SDC error —FR

INT_ERR

USB/SDC error —FR

NOT_READY

USB/SDC error —FR

NO_FILE

USB/SDC error —FR

NO_PATH

USB/SDC error —FR

INVALID_NAME

USB/SDC error —FR

DENIED

04

USB/SDC error —FR

EXIST

USB/SDC error —FR

INVALID_OBJECT

USB/SDC error —FR

WRITE_PROTECTED

USB/SDC error —FR

INVALID_DRIVE

USB/SDC error —FR

NOT_ENABLED

USB/SDC error —FR

NO_FILESYSTEM

USB/SDC error —FR

MKFS_ABORTED

OZ2Z1N—daMmg O X

USB/SDC error —FR

TIMEOUT

Remedy:

1. Make sure the USB is of FAT format and the file extension of the transferred

program is correct.

2. Consult the dealer or the manufacturer.

Error

Code Details Causes
D Incorrect Data Address retrieved when executing
ZDNC.
08 M MDI command error (commend size greater than
128bytes).
E Size of current program segment exceeds 128bytes.
Remedy:

Check the program and make sure that each segment is within 128 characters.

Erorg; Details Causes
(@) RS232 error —OVERRUN ERROR
P RS232 error —PARITY ERROR
10 F RS232 error —FRAME ERROR
B RS232 error —BREAK ERROR
N RS232 error —OTHER ERROR
Remedy:

1. Check transmission speed of controller communication port, i.e., parameter
520 of MCM is the same value as that of PC or man-machine interface.
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2. Check the communication cables between the controller and the PC or the
man-machine interface.

Error

Code Details Causes
1 CHECKSUM error of program
A SUM error in the Start-up check
11 D Program Memory address error  (DOWN MODE)
F Program Memory is full
U Program Memory address error (UP MODE)
Remedy:

Double-press

AUTO
MDI

button to enter MDI mode. Run G10 P2001 command to

clear all the program data, check the memory battery. If the controller displays
battery low (BT1) message, you need to replace the battery (data in the memory
will be lost if the controller remains OFF for more than one year).

Erorg; Details Causes
The size of the burn-in program exceeds the limit
H4 Series:56k
H6 Standard: 56k= 896 lines, 64bytes per line
H6 Turning/Milling: 56k +128k (saving capacity for
function key) =2944 lines. Since the current limit for
burn-in is 128k, therefore the maximum size is 128k
12 (=2048 lines).

N The declared command exceeds 20 program lines
(G11, G12, G04, M-code).

L L error in “G10 P0920 Lxxxx”
(L shall not be empty, and 0<=LA<1000)

= Program specified by Lxxxx in “G10 P0921 Lxxxx” has
not been declared.

Remedy:

1. Check the program for incorrect writing.
2.  Check the capacity for the program.
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Error
Code

Details

Causes

13

G error code.
During the G87 command, neither of R209 BIT10
and 11 is ON.

T error code.

M error code (MA<O0).

(24 ©

An R error in commands G81~G89.
(1) R and Z(A) have different symbols.
(2) R and [Z(A)-R] have different symbols.

Remedy:

1. Check the program and make sure the G-code setting is correct
2. Check if the PLC is set to support the G-command.

Error

Code Details Causes
X
14 X, Y, Z, A, B, or C-axis Hard limit (OT) .
C
Remedy:

Manually move the axis into its working range.

Error

Code Details Causes
15 L Servo motor returns to Origin to find GRID signal, the
distance exceeds the setting range of the parameter.
Remedy:

1. Make sure that values set for parameters 401~406 are greater than the
distance made by one revolution of the servo motor.

Ex.:

Distance of one revolution of the X-axis servo motor = 5.000mm, then

MCM401 = 5.200
Check the CPU for correct wiring.
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Error

Code Details Causes

There have some error in programming occurs when

executing the program in AUTO mode.

Error of copied segment in the program; cause for the

error may be one of the following:

1. Non-existence of the source program.

2. Starting line-no. > Ending line-no. in the source
program

3. Starting line-no. > total line-number of the source
program

4. Ending line-no. > total line-number of the source

C program
5. Missing program number in the pasting target.
6. Starting line-no. of the pasting target > total
18 line-number.

7. Memory is full when the pasting content has not
been fully pasted.

8. Source program = pasting target program no.;
and, starting line of source program <= starting
line no. of pasting target <= ending line no. of
source program.

M Trigger C25 segment data retrieval error: cannot find
initial address of specified segment.

T Failure in finding initial address of specified program.

Q M95Qxxx error (QAis out of 0~127, or QA specified
program does not exist).

L M99 jump-back program error (G10P301 specified
line-no. error).

P Empty CALL in sub-program. (G60...G63)

Remedy:

1. Check the ending of the program and add M02 or M03 segment.
2. Check the program for excessive size.
3.  Check for any error in the segment content and in serial setting (N) of the

specified segment.

Error .

Code Details Causes
X

20 X, Y, Z, A, B, C- axis software OT limit.
C
N Number of position limits set in the dynamic range of
the software exceeds 4000.
Remedy:

Check the program or re-set MCM parameters 581~586 and 601~606, the
software travel limits.
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Error

Code Details Causes
22 Emergency Stop (C002=1).
Remedy:

After removal of error, turn off the Emergency Stop pushbutton, followed by
pressing the RESET button.

Error

Code Details Causes
24 Memory Stack error.
Remedy:
Check for repetitive use of CALL subroutine.
Error Details Causes
Code
G02/G03 command error (Radius of starting point
unequal to radius of ending point).
Incorrect input format of R in G02/G03
25 R No displacement in both axes of arc interpolation, or
(R<0 in lathe mode).
L 2*[RAR]>[LENGTH].
G [, J, R not specified in G02/G03 command.
Remedy:

Check the program. Re-calculate arc intersection and verify its coordinates.

Error .
Code Details Causes
X
: For X~C, when C28=1 and R190=0, R190 < the
27 deceleration distance of respective axis after the
& motor receives the INPUT of G31.
Remedy:
1. Check if R190 setting is too short so that it is less than the acceleration
distance.

2. Shorten the acceleration/ deceleration time setting (Motor load to be
considered).
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Error

Code Details Causes
N MISSING G70 WITH G7x COMMAND.
28 W ZA] DIR. SHOULD BE DIFFERENT FROM [G70WA].
U XA] DIR. SHOULD BE DIFFERENT FROM [G70UA].
Remedy:

Check for any error in the cutting cycle command of the lathe.

Erorg; Details Causes
G The G code that includes C, R, or A segment is not
G00..G04.
29 P Incorrect parameter setting.
A Incorrect setting of A_or its relative parameter.
R Incorrect setting of R_or its relative parameter.
C Incorrect setting of C_or its relative parameter
Remedy:

Check if the relative parameter setting is incorrect.

Error .
Code Details Causes

31 Missing PLC.

Remedy:
1. Upload the PLC.
2. Consult the dealer or the manufacturer.

Erorg; Details Causes
E E in G92 is not within the (1.0~100.0) range (imperial
unit).
P P in G76 is not within the (30~90) range.
32 L End of cutting — preset length < max. cutting depth.
B) G76 (max. cutting depth) <0.
C CANPX-CANPR< CHAMX
Threading length < threading tool withdraw length.
Remedy:

Check for any error in the cyclic tapping command of the lathe.
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Error

Code Details Causes
4 Kxx=0 in G34.
5 Kxx=0 in G35.
33 §] Kxx=0 in G36.
I Pxx<=0 or Kxx=0 in G37.
Execute G35, G36, or G37 in lathe mode.
Remedy:

Check for any error in K setting in commands G34~37 of the lathe.

Error
Code

Details

Causes

36

Header of USB/SDC file is not ‘O8001°.
Header of USB/SDC file is not ‘O8002’.

Header of MCM file is not ‘O9002’.

Header of function key file is not ‘09140’
Header of variable file is not ‘O9004’.

Header of PLC file is not ‘O9003".

Size of PLC document exceeds upper limit.

Input program no. exceeds 1000 (Oxxxx).

LENGTH OR SUM ERROR
#13245, #13246, #13247, #13248.

Header of SYS file is not ‘O9100’.

Size of SYS document exceeds upper limit.

Header of TBL file is not ‘O9110’.

SH»n|xn|lgdr| g w

Input hex file is not in XXXX,0DH format.

Remedy:

Check for incorrect data transfer format.

Error
Code

Details

Causes

37

NC ALARM (C007=1).

Remedy:

Check external control device, remove error and RESET.

Error .
Code Details Causes
33 Excessive screen display time (>3000ms).
Remedy:

1. Re-transfer screen data file.
2. Consult dealer or manufacturer.
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Erorg; Details Causes

41 In Tool Offset mode, the command paths between 2
single blocks are 2 parallel lines.

42 OVER CUT

43 Insufficient distance between Start and End (<0.005).

45 C251=0, Between the single block that the radius of
circular arc compensation < 0

46 In Tool Offset mode, the system fails to determine the
center-of-arc when executing an arc command.

48 Radius of tool offset < 0.
Direction of tool tip in the lathe is not of the 0~9 type

49 Number of segment of axial displacement is greater
than 10

Remedy:

1. Check for any error in tool offset value.
2.  Check the program for any error.

Error .
Code Details Causes
o0
' Customer-defined error alarm using G65.
99
Remedy:

Check for any error in the setting of G65, customer-defined error message.




7 MCM PARAMETERS

7 MCM (Machine Constant) PARAMETERS

Factory
I\/’I\IC())M Defgult Unit Description Setting
' Setting
1 0 mm | G54 [ -axis 1> Work coordinate (origin)
2 0 mm | G54 [ -axis 1> Work coordinate (origin)
3 0 mm | G54 [ -axis 1% Work coordinate (origin)
4 0 mm | G54 A-axis 1> Work coordinate (origin)
5 0 mm | G54 B-axis 1> Work coordinate (origin)
6 0 mm | G54 C-axis 1% Work coordinate (origin)
7 0 mm | G54 U-axis 1% Work coordinate (origin)
8 0 mm | G54 V-axis 1> Work coordinate (origin)
9 0 mm | G54 W-axis 15" Work coordinate (origin)
10-20 System Reserled |
21 0 mm | G55 [-axis 2™ Work coordinate (origin)
22 0 mm | G55 [-axis 2" Work coordinate (origin)
23 0 mm | G55 [-axis 2" Work coordinate (origin)
24 0 mm | G55 A-axis 2" Work coordinate (origin)
25 0 mm | G55 B-axis 2" Work coordinate (origin)
26 0 mm | G55 C-axis 2" Work coordinate (origin)
27 0 mm | G55 U-axis 2" Work coordinate (origin)
28 0 mm | G55 V-axis 2" Work coordinate (origin)
29 0 mm | G55 W-axis 2" Work coordinate (origin)
30-40 System Reserled |
41 0 mm | G56 [-axis 3" Work coordinate (origin)
42 0 mm | G56 [-axis 3" Work coordinate (origin)
43 0 mm | G56 [-axis 3" Work coordinate (origin)
44 0 mm | G56 A-axis 3" Work coordinate (origin)
45 0 mm | G56 B-axis 3" Work coordinate (origin)
46 0 mm | G56 C-axis 3" Work coordinate (origin)
47 0 mm | G56 U-axis 3" Work coordinate (origin)
48 0 mm | G56 V-axis 3" Work coordinate (origin)
49 0 mm | G56 W-axis 3™ Work coordinate (origin)
50-60 System Reserled |
61 0 mm | G57 [-axis 4" Work coordinate (origin)
62 0 mm | G57 [-axis 4" Work coordinate (origin)
63 0 mm | G57 [-axis 4" Work coordinate (origin)
64 0 mm | G57 A-axis 4" Work coordinate (origin)
65 0 mm | G57 B-axis 4" Work coordinate (origin)
66 0 mm | G57 C-axis 4" Work coordinate (origin)
67 0 mm | G57 U-axis 4" Work coordinate (origin)
68 0 mm | G57 V-axis 4" Work coordinate (origin)
69 0 mm | G57 W-axis 4™ Work coordinate (origin)
70-80 System Reserled |
81 0 mm | G58 [-axis 5" Work coordinate (origin)
82 0 mm | G58 [-axis 5" Work coordinate (origin)
83 0 mm | G58 [-axis 5" Work coordinate (origin)
84 0 mm | G58 A-axis 5" Work coordinate (origin)
85 0 mm | G58 B-axis 5" Work coordinate (origin)
86 0 mm | G58 C-axis 5" Work coordinate (origin)
87 0 mm | G58 U-axis 5" Work coordinate (origin)
88 0 mm | G58 V-axis 5" Work coordinate (origin)
89 0 mm | G58 W-axis 5" Work coordinate (origin)
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Factory
I\/’I\IC())M Default Unit Description Setting
' Setting
90-100 System Reserled |

101 0 mm | G59 [-axis 6" Work coordinate (origin)
102 0 mm | G59 [-axis 6" Work coordinate (origin)
103 0 mm | G59 [-axis 6" Work coordinate (origin)
104 0 mm | G59 A-axis 6" Work coordinate (origin)
105 0 mm | G59 B-axis 6" Work coordinate (origin)
106 0 mm | G59 C-axis 6" Work coordinate (origin)
107 0 mm | G59 U-axis 6™ Work coordinate (origin)
108 0 mm | G59 V-axis 6" Work coordinate (origin)
109 0 mm | G59 W-axis 6" Work coordinate (origin)

110-120 System Reserled |

121 0 mm | [-axis, G28 reference point coordinate
122 0 mm | [-axis, G28 reference point coordinate
123 0 mm | [raxis, G28 reference point coordinate
124 0 mm | A-axis, G28 reference point coordinate
125 0 mm | B-axis, G28 reference point coordinate
126 0 mm | C-axis, G28 reference point coordinate
127 0 mm | U-axis, G28 reference point coordinate
128 0 mm | V-axis, G28 reference point coordinate
129 0 mm | W-axis, G28 reference point coordinate

130-140 System Reserled |

141 0 mm | [-axis, G30 reference point coordinate
142 0 mm | C-axis, G30 reference point coordinate
143 0 mm | [raxis, G30 reference point coordinate
144 0 mm | A-axis, G30 reference point coordinate
145 0 mm | B-axis, G30 reference point coordinate
146 0 mm | C-axis, G30 reference point coordinate
147 0 mm | U-axis, G30 reference point coordinate
148 0 mm | V-axis, G30 reference point coordinate
149 0 mm | W-axis, G30 reference point coordinate

150-160 System Reserled |

161 0 mm | [-axis, Backlash compensation (G01), 009.999
162 0 mm | [-axis, Backlash compensation (G01), 009.999
163 0 mm | [Faxis, Backlash compensation (G01), 009.999
164 0 mm | A-axis, Backlash compensation (G01), 009.999
165 0 mm | B-axis, Backlash compensation (G01), 009.999
166 0 mm | C-axis, Backlash compensation (G01), 019.999
167 0 mm | U-axis, Backlash compensation (G01), 019.999
168 0 mm | V-axis, Backlash compensation (G01), 009.999
169 0 mm | W-axis, Backlash compensation (G01), 019.999

170-180 System Reserled |

181 0 mm | [-axis, Backlash compensation (G00), 0019.999
182 0 mm | [-axis, Backlash compensation (G00), 0019.999
183 0 mm | [Faxis, Backlash compensation (G00), 019.999
184 0 mm | A-axis, Backlash compensation (G00), 019.999
185 0 mm | B-axis, Backlash compensation (G00), 019.999
186 0 mm [ C-axis, Backlash compensation (G00), 019.999
187 0 mm | U-axis, Backlash compensation (G00), 019.999
188 0 mm | V-axis, Backlash compensation (G00), 019.999
189 0 mm | W-axis, Backlash compensation (G00), 019.999
190-200 System Reserled |
201 1000 [mmimin| [-axis, [11G Feed-rate
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Factor
I\/’I\ICM DefauI}t/ Unit Description Setting
0. i
Setting
202 1000 [mmimin| [-axis, [11G Feed-rate
203 1000 [mmimin| [+axis, [11G Feed-rate
204 1000 [ mmimin | A-axis, [11G Feed-rate
205 1000 [ mmimin|B-axis, [11G Feed-rate
206 1000 | mmimin| C-axis, [[1G Feed-rate
207 1000 [mmimin|U-axis, [11G Feed-rate
208 1000 [mmimin|V-axis, [11G Feed-rate
209 1000 [ mmimin|W-axis, [1/G Feed-rate
210-220 System Reserled |
221 10000 |mmmin| C-axis, GO0 Tralerse speed limit
222 10000 |mmmin| C-axis, GO0 Tralerse speed limit
223 10000 [mmimin| [+axis, GOO Tralerse speed limit
224 10000 |mmimin| A-axis, GO0 Tralerse speed limit
225 10000 [ mmimin | B-axis, GOO Tralerse speed limit
226 10000 [ mmimin| C-axis, GO0 Tralerse speed limit
227 10000 |mmimin|U-axis, GO0 Tralerse speed limit
228 10000 [ mmimin|V-axis, GOO Tralerse speed limit
229 10000 [ mmimin | W-axis, GO0 Tralerse speed limit
230-240 System Reserled |
241 100 pulse | [-axis,Denominator,resolution calc.(Encoder pulse)
242 100 um L-axis,Numerator,resolution calculation.(Ball-
screwpitch)
243 100 pulse | [-axis,Denominator,resolutioncalc.(Encoder pulse)
244 100 gm [-axis,Numerator,resolutioncalc.(Ball-screwpitch)
245 100 pulse |[-axis,Denominator,resolutioncalc.(Encoder pulse)
246 100 um | [raxis,Numerator,resolutioncalc.(Ball-screwpitch)
247 100 pulse | A-axis,Denominator,resolutioncalc.(Encoder pulse)
248 100 um | A-axis,Numerator, resolutioncalc.(Ball-screwpitch)
249 100 pulse |B-axis,Denominator,resolutioncalc.(Encoder pulse)
250 100 um | B-axis,Numerator, resolutioncalc.(Ball-screwpitch)
251 100 pulse |C-axis,Denominator,resolutioncalc.(Encoder pulse)
252 100 um | C-axis,Numerator,resolutioncalc.(Ball-screwpitch)
253 100 pulse | U-axis,Denominator,resolutioncalc.(Encoder pulse)
254 100 um | U-axis,Numerator,resolutioncalc.(Ball-screwpitch)
255 100 pulse | V-axis,Denominator,resolutioncalc.(Encoder pulse)
256 100 um | V-axis,Numerator,resolutioncalc.(Ball-screwpitch)
257 100 pulse | W-axis,Denominator,resolutioncalc.(Encoder pulse)
258 100 ym | W-axis,Numerator,resolutioncalc.(Ball-screwpitch)
259-280 System Reserled |
281 0 [-axis, H'IME direction, 011 dir.1+dir
282 0 [-axis, HTIME direction, O] dir.1Ckdir
283 0 [+axis, HIJME direction, 00101 dir.1+dir
284 0 A-axis, H'IME direction, O[] dir.1[+dir
285 0 B-axis, H['ME direction, 0010 dir.1+dir
286 0 C-axis, HIIME direction, O dir. 10 +dir
287 0 U-axis, HCIME direction, 011 dir.1C+dir
288 0 V-axis, HIJME direction, 017 dir.1+dir
289 0 W-axis, HLIME direction, 011 dir.1+dir
287-300 System Reserled |
301 2500 mmmin| [-axis, HLIME speed 1
302 2500 mmmin| [-axis, HLIME speed 1
303 2500 |mmimin| (+axis, HIIME speed 1
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Factor
I\/,I\ICM DefauI}t/ Unit Description Setting
o. ;
Setting
304 2500 |mmimin| A-axis, HCIME speed 1
305 2500 |mmimin| B-axis, HCIME speed 1
306 2500 [mmimin| C-axis, HLIME speed 1
207 2500 mm(min | U-axis, HOME speed 1
308 2500 |mmimin|V-axis, HCIME speed 1
309 2500 | mmimin|W-axis, HOIME speed 1
310-320 System Reserled |
321 40 mmimin | [-axis, Home grid speed during HLIME execution
322 40 mmimin | [-axis, Home grid speed during HLIME execution
323 40 mmimin | [+axis, Home grid speed during HLIME execution
324 40 mmimin | A-axis, Home grid speed during HLIME execution
325 40 mmimin | B-axis, Home grid speed during HLIME execution
326 40 mmimin | C-axis, Home grid speed during HLIME execution
327 40 mmimin | U-axis, Home grid speed during H[IME execution
328 40 mmimin | V-axis, Home grid speed during HLIME execution
329 40 mmimin | W-axis, Home grid speed during HLIME execution
330-340 System Reserled |
341 0 oM [-axis,Home grid direction during HCIME execution
342 0 oM [-axis,Home grid direction during HCIME execution
343 0 oM [Faxis,Home grid direction during HCIME execution
344 0 01 | A-axis,Home grid direction during HCIME execution
345 0 oM B-axis,Home grid direction during HCIME execution
346 0 01 | C-axis,Home grid direction during HLIME execution
347 0 oM U-axis,Home grid direction during HIJME execution
348 0 01 | V-axis,Home grid direction during HCIME execution
349 0 01 | W-axis,Home grid direction during HCJME execution

350-360 System Reserled |

361 0 mm__ [ [J [axis Home grid setting
362 0 mm | [-axis Home grid setting
363 0 mm [ [Faxis Home grid setting
364 0 mm [ A-axis Home grid setting
365 0 mm [ B-axis Home grid setting
366 0 mm | C-axis Home grid setting
367 0 mm | U-axis Home grid setting
368 0 mm [ V-axis Home grid setting
369 0 mm | W-axis Home grid setting

370-380 System Reserled |

381 0 mm | [l-axis, HIIME shift data
382 0 mm | [l-axis, HIIME shift data
383 0 mm | [+axis, H[IME shift data
384 0 mm | A-axis, HIIME shift data
385 0 mm | B-axis, HIIME shift data
386 0 mm | C-axis, H[IME shift data
387 0 mm | U-axis, H[IME shift data
388 0 mm | V-axis, H[IME shift data
389 0 mm | W-axis, H[IME shift data
390-400 System Reserled |
401 10.000 mm [ [-axis,Setting the [alue of search ser( o grid
402 10.000 mm [ [-axis,Setting the [alue of search ser( o grid
403 10.000 mm | [Faxis,Setting the [alue of search serlo grid
404 10.000 mm | A-axis,Setting the [alue of search serlo grid
405 10.000 mm | B-axis,Setting the [alue of search serlo grid
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Factor
I\/’I\ICM DefauI}t/ Unit Description Setting
0. ;
Setting
406 10.000 mm [ C-axis,Setting the [alue of search serl o grid
407 10.000 mm [ U-axis,Setting the [alue of search serl o grid
408 10.000 mm [ V-axis,Setting the [alue of search serl o grid
409 10.000 mm [ W-axis,Setting the [alue of search serl o grid
410-420 0 System Reserled |
421 0 [-axis Urigin switch (U IN.LJ (normallyopen) nodel -
IN.C (normally closed) node)
422 0 [~axis [rigin switch (1J[N.[] node-N.C node)
423 0 [raxis [Jrigin switch (L IN.[J node[+ IN.C node)
424 0 A-axis [rigin switch (1 IN.[J nodel+ IN.C node)
425 0 B-axis [Jrigin switch (L IN.[l nodel+ N.C node)
426 0 C-axis [rigin switch (U IN.[J node(+ IN.C node)
427 0 U-axis [rigin switch ([ [N.[J] node(+ IN.C node)
428 0 V-axis [rigin switch (U IN.[J node(+ IN.C node)
429 0 We-axis [rigin switch (L1 [N.[] node(+ IN.C node)

430-440 System Reserled |

441 0 [-axis, Direction of motor rotation, 0LICW, 1C.CCW
442 0 [-axis, Direction of motor rotation, 0LICW, 1C.CCW
443 0 [+axis, Direction of motor rotation, 0C.CW, 1CCCW
444 0 A-axis, Direction of motor rotation, 0C.CW, 10CCW
445 0 B-axis, Direction of motor rotation, 0C.CW, 10CCW
446 0 C-axis, Direction of motor rotation, 0CCW, 11CCW
447 0 U-axis, Direction of motor rotation, 0CCW, 1..CCW
448 0 V-axis, Direction of motor rotation, 0C.CW, 10CCW
449 0 W-axis, Direction of motor rotation, 0CICW, 10.CCW

450-460 System Reserled |

461 4 [-axis,Encoder pulse multiplicationfactor,1,2,or 4

462 4 [-axis,Encoder pulse multiplicationfactor,1,2,or 4

463 4 [axis,Encoder pulse multiplicationfactor,1,2,or 4

464 4 A-axis,Encoder pulse multiplicationfactor,1,2,or 4

465 4 B-axis,Encoder pulse multiplicationfactor,1,2,or 4

466 4 C-axis,Encoder pulse multiplicationfactor,1,2,or 4

467 4 U-axis,Encoder pulse multiplicationfactor,1,2,or 4

468 4 V-axis,Encoder pulse multiplicationfactor,1,2,or 4

469 4 W-axis,Encoder pulse multiplicationfactor,1,2,or 4

470-480 System Reserled |

481 5 [-axis impulse command width adlustment
(416251 PPS)

482 5 [-axis impulse command width adlustment
(416251 PPS)

483 5 [Faxis impulse command width adlustment
(416251 PPS)

484 5 A-axis impulse command width adiustment
(416251 PPS)

485 5 B-axis impulse command width adiustment
(416251 PPS)

486 5 C-axis impulse command width adustment
(416251 PPS)

487 5 U-axis impulse command width adlustment
(416251 PPS)

488 5 V-axis impulse command width adiustment
(416251 PPS)

489 5 W-axis impulse command width adlustment
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Factor
I\/,I\ICM DefauI}t/ Unit Description Setting
o. i
Setting
(416251 PPS)
490-500 6 System Reserled |
Master(Slale mode, 0['ICNC, 1[I l-axis, 2[ 1 -axis
501 0 3LL-axi.s,4 LA-axig,SLB-axis,6LC-axis,?LU-axis,
8 V-axis, 9 w-axis, 2561 non-stop mode in a single
block
502 0 AccellDecel mode,0[ exponential,1[linear,2[ S cur e
Home command mode setting.
BITO (10, [1axis find Home grid al ailable,
[11, no need to find.
BIT1 (10, (1 axis find Home grid al ailable,
[11, no need to find.
BIT2 (10, [1 axis find Home grid alailable,
[11, no need to find.
BIT3 (10, A axis find Home grid al ailable,
[11, no need to find.
503 0 BIT4 (10, B axis find Home grid al ailable,
[11, no need to find.
BIT5 (10, C axis find Home grid alailable,
[11, no need to find.
BIT6 (10, U axis find Home grid alailable,
[11, no need to find.
BIT7 (10, V axis find Home grid al ailable,
[11, no need to find.
BIT8 (10, W axis find Home grid al ailable,
[11, no need to find.
504 100 msec | GO1 Linear accel./decel. Time, 10011024 ms
505 100 msec [ AccellDecel time when in G99 mode (mm(re[)
506 100 msec | Time Setting for spindle acceleration
507 100 msec |System Reserled !
508 0 Spindle encoder resolution (pulselrel)
509 4096 pulse |Max. spindle rpm at 10 [olts
510 3000 rpm Sﬁlcr:ﬁtl)e [oltage command [ero drift correction (open
511 0 0 Spindle [oltage command acceldece slope correction
(open circuit)
512 0 Spindle RPM correction (based on feedback from the
encoder)
513 0 rem | Start number for program block number generation
514 0 Increment for program block number generation
515 0 Denominator of feed-rate when in MPG test mode
516 1 Numerator of feed-rate when in MPG test mode
517 1 MPG direction
518 0 Set Acceleration(Deceleration Time for MPG (41512)
519 64 ms | RS232 Baud rate, 38400, 19200 'EVEN 2 Bit
Setting whether ROO0R99 data in PLC are stored
520 38400 when power is cut off. 0TN[], 2561 ES
521 0 Ser( o Error Counter
522 0 pulse |Radius(Diameter Programming mode
523 0 0 Metric mode, 25400 inch mode mcm54110,1
524 0 Error in Circular Cutting, ideal [alue[/1
525 3 Pulse settings

OlCpulse [direction 1014 pulse 2[AIB phase
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7 MCM PARAMETERS

MCM Factory

N Default Unit Description Setting
0. ;
Setting
526 0 Setting G01 speed [alue at booting
527 1000 ﬁtattslrjrg tool compensation direction (11 FAUNC, [0

It is used for adlusting the G01is
acceleration/deceleration time when the

528 0 acceleration/deceleration type is set to an (S curle.
When MCM 502=2, the function can then be

sustained.G01 Linear accel.decel. Time, for (S curle

529 0 G31 input motion stop at hardware

Format setting

[0 standard,

(1 the system will automatically add a decimal point
to elen numbers [ariable automatically added

530 0 with a decimal point,
[2 line editing,
[4 automatically added with a decimal point in
programming
531 0 Mill mode ; Setting the backlash of G83
532 2.000 mm | Setting the following error count for testing
Testing the function of axial setting of the serio
533 4096 pulse foIIowi%g error ( bit0-[1..) ?
534 Controller ID number
535 Minimum slope setting of the Auto Teach function
(with use of C040)
536 First distance setting of the Auto Teach function ( with
use of C040)
537 G41 and G42 processing types
538 0 System reserled
539 Adlustment of the axis feedback direction.
540 0 Arc type
541 0 System Reserled |
541-560 "S" curle accel.ldecel. profile setting for the [-axis
561 0 "S" curl e accel.[decel. profile setting for the [-axis
562 0 "S" curl e accel.[decel. profile setting for the [+axis
563 0 "S" curl e accel./decel. profile setting for the A-axis
564 0 "S" curle accel.ldecel. profile setting for the B-axis
565 0 "S" curl e accel.ldecel. profile setting for the C-axis
566 0 "S" curle accel.[decel. profile setting for the U-axis
567 0 "S" curl e accel./decel. profile setting for the V-axis
568 0 "S" curle accel.[decel. profile setting for the W-axis
569 0 System Reserled |
5700580 [-axis, Software [T limit, (L) direction (Group 1)
581 9999999 | mm | [-axis, Software T limit, (L) direction (Group 1)
582 9999999 | mm | [-axis, Software [T limit, ([) direction (Group 1)
583 9999999 | mm | A-axis, Software T limit, (L) direction (Group 1)
584 9999999 mm [ B-axis, Software [T limit, () direction (Group 1)
585 9999999 | mm | C-axis, Software [IT limit, ([)) direction (Group 1)
586 9999999 | mm | U-axis, Software [IT limit, ([)) direction (Group 1)
587 9999999 | mm | V-axis, Software (T limit, (L) direction (Group 1)

588 9999999 | mm | W-axis, Software [T limit, (L)) direction (Group 1)

589 9999999 | mm |System Reserled !

590-600 [l-axis, Software [1T limit, (-) direction (Group 1)

601 -9999999 | mm | [-axis, Software [1T limit, (-) direction (Group 1)
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Factor

I\/’I\ICM DefauI}t/ Unit Description Setting
o. i

Setting
602 -9999999| mm | [-axis, Software [1T limit, (-) direction (Group 1)
603 -9999999| mm | A-axis, Software [IT limit, (-) direction (Group 1)
604 -9999999| mm | B-axis, Software [IT limit, (-) direction (Group 1)
605 -9999999| mm | C-axis, Software [T limit, (-) direction (Group 1)
606 -9999999| mm | U-axis, Software [T limit, (-) direction (Group 1)
607 -9999999| mm | V-axis, Software [IT limit, (-) direction (Group 1)
608 -9999999| mm | W-axis, Software [IT limit, (-) direction (Group 1)
609 -9999999| mm |System Reserled !

610-620 [-axis, Software [T limit, (C)) direction (Group 2)
621 9999999 | mm | [J-axis, Software (T limit, (L) direction (Group 2)
622 9999999 | mm | [-axis, Software [T limit, ([) direction (Group 2)
623 9999999 A-axis, Software [IT Ilimit, () direction

(Group 2)
624 9999999 mm [ B-axis, Software (/T limit, () direction (Group 2)
625 9999999 | mm | C-axis, Software [IT limit, ([)) direction (Group 2)
626 9999999 | mm | U-axis, Software [IT limit, ([)) direction (Group 2)
627 9999999 | mm | V-axis, Software (T limit, (L) direction (Group 2)
628 9999999 | mm | W-axis, Software [T limit, (L)) direction (Group 2)
629 9999999 mm | System Reserled !

630-640 [-axis, Software [1T limit, (-) direction (Group 2)
641 -9999999| mm | [-axis, Software [IT limit, (-) direction (Group 2)
642 -9999999| mm | [-axis, Software [1T limit, (-) direction (Group 2)
643 -9999999| mm | A-axis, Software [IT limit, (-) direction (Group 2)
644 -9999999| mm | B-axis, Software [IT limit, (-) direction (Group 2)
645 -9999999| mm | C-axis, Software [T limit, (-) direction (Group 2)
646 -9999999| mm | U-axis, Software [T limit, (-) direction (Group 2)
647 -9999999| mm | V-axis, Software [IT limit, (-) direction (Group 2)
648 -9999999 | mm | W-axis, Software [T limit, (-) direction (Group 2)
649 -9999999| mm |System Reserled !

650-660 [-axis, Cycle clearing wiM02, M30, M99
661 0 [-axis, Cycle clearing wM02, M30, M99
662 0 [+axis, Cycle clearing wiM02, M30, M99
663 0 A-axis, Cycle clearing wiM02, M30, M99
664 0 B-axis, Cycle clearing wiM02, M30, M99
665 0 C-axis, Cycle clearing wiM02, M30, M99
666 0 U-axis, Cycle clearing wiM02, M30, M99
667 0 V-axis, Cycle clearing wiM02, M30, M99
668 0 W-axis, Cycle clearing w:M02, M30, M99
669 0 System Reserled |

670-680 0 [-axis,0Cincrementalcoord.,1absolute coordinate
681 1 [-axis,0lCincrementalcoord.,1absolute coordinate
682 1 [+axis,0Cincrementalcoord., 1 absolute coordinate
683 1 A-axis,0incrementalcoord.,1absolute coordinate
684 1 B-axis,0Cincrementalcoord.,1absolute coordinate
685 1 C-axis,0llincrementalcoord.,1absolute coordinate
686 1 U-axis,0lincrementalcoord.,1"absolute coordinate
687 1 V-axis,0lincrementalcoord.,1absolute coordinate
688 1 W-axis,0lincrementalcoord.,1[absolute coordinate
689 1 System Reserled |

690-700 1 [l-axis, Position gain, standard( 164
701 64 pulse | -axis, Position gain, standard( 64
702 64 pulse | taxis, Position gain, standard( 64
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Factor

I\/’I\ICM DefauI}t/ Unit Description Setting
o. ;

Setting
703 64 pulse | A-axis, Position gain, standard( 64
704 64 pulse |B-axis, Position gain, standard( 64
705 64 pulse | C-axis, Position gain, standard[ 64
706 64 pulse | U-axis, Position gain, standard( 64
707 64 pulse |V-axis, Position gain, standard( 64
708 64 pulse | W-axis, Position gain, standard( 64
709 64 pulse |System Reseried !

710-720 64 pulse |[1-axis,Break-oler point for position gain, std(110
721 10 pulse | [-axis,Break-oler point for position gain, std[110
722 10 pulse | [+axis,Break-oler point for position gain, std(10
723 10 pulse | A-axis,Break-oler point for position gain, std[110
724 10 pulse | B-axis,Break-oler point for position gain, std[110
725 10 pulse | C-axis,Break-ol er point for position gain, std(110
726 10 pulse | U-axis,Break-ol er point for position gain, std(110
727 10 pulse | V-axis,Break-oler point for position gain, std([110
728 10 pulse | W-axis,Break-oler point for position gain, std[110
729 10 pulse |System Reserled !

727-740 10 pulse |[J-axis, Denominator, MPG resolution calc.

741 100 [-axis, Numerator, MPG resolution calc.
742 100 [-axis, Denominator, MPG resolution calc.
743 100 [-axis, Numerator, MPG resolution calc.
744 100 [Faxis, Denominator, MPG resolution calc.
745 100 [Faxis, Numerator, MPG resolution calc.
746 100 A-axis, Denominator, MPG resolution calc.
747 100 A-axis, Numerator, MPG resolution calc.
748 100 B-axis, Denominator, MPG resolution calc.
749 100 B-axis, Numerator, MPG resolution calc.
750 100 C-axis, Denominator, MPG resolution calc.
751 100 C-axis, Numerator, MPG resolution calc.
752 100 U-axis, Denominator, MPG resolution calc.
753 100 U-axis, Numerator, MPG resolution calc.
754 100 V-axis, Denominator, MPG resolution calc.
755 100 V-axis, Numerator, MPG resolution calc.
756 100 W-axis, Denominator, MPG resolution calc.
757 100 W-axis, Numerator, MPG resolution calc.
758 100 System Reserled |

760-780 Set [-axis as Rotating (1) ['Linear axis (0)
781 0 Set [-axis as Rotating (1) ['Linear axis (0)
782 0 Set [+axis as Rotating (1) ['Linear axis (0)
783 0 Set A-axis as Rotating (1) ['Linear axis (0)
784 0 Set B-axis as Rotating (1) ['Linear axis (0)
785 0 Set C-axis as Rotating (1) [Linear axis (0)
786 0 Set U-axis as Rotating (1) [ Linear axis (0)
787 0 Set V-axis as Rotating (1) ['Linear axis (0)
788 0 Set W-axis as Rotating (1) ['Linear axis (0)
789 0 System Reserled |

790-800 I(I)S|s1t?g)ce of S bit sent before the [-axis reaches in position.
801 0 - 000 mm I(I)S|s1t?;)ce of S bit sent before the [-axis reaches in position.
802 0 - 000 mm | Distance of S bit sent before the [ -axis reaches in position.

(S178)




HUST CNC H4D-T MANUALI

Factory
I\/’I\ICM Default Unit Description Setting
0. ;
Setting

803 0 - 000 mm Distance of S bit sent before the A-axis reaches in position.

(8179)
804 0 - 000 mm I(I)S|s1tg(r)1)ce of S bit sent before the B-axis reaches in position.
805 0 - 000 mm I(I)S|s1tg;1)ce of S bit sent before the C-axis reaches in position.
806 0 - 000 mm I(I)S|s1tgg)ce of S bit sent before the U-axis reaches in position.
807 0 - 000 mm I(I)S|s1tgg)ce of S bit sent before the V-axis reaches in position.
808 0 - 000 mm Distance of S bit sent before the W-axis reaches in position.
(S184)
809 0 - 000 mm | System Reserled !
810-820 Set AccelerationDeceleration Time for [-axis
821 0 msec | Set Acceleration(Deceleration Time for [-axis
822 0 msec | Set Acceleration/Deceleration Time for [Faxis
823 0 msec | Set AccelerationDeceleration Time for A-axis
824 0 msec | Set AccelerationDeceleration Time for B-axis
825 0 msec | Set AccelerationDeceleration Time for C-axis
826 0 msec | Set AccelerationDeceleration Time for U-axis
827 0 msec | Set AccelerationDeceleration Time for V-axis
828 0 msec | Set Acceleration/Deceleration Time for W-axis
829 0 msec |System Reserled !

830-840 [-axis allowable compensation of back screw pitch

841 0 [-axis allowable compensation of back screw pitch
842 0 [Faxis allowable compensation of back screw pitch
843 0 A-axis allowable compensation of back screw pitch
844 0 B-axis allowable compensation of back screw pitch
845 0 C-axis allowable compensation of back screw pitch
846 0 U-axis allowable compensation of back screw pitch
847 0 V-axis allowable compensation of back screw pitch
848 0 W-axis allowable compensation of back screw pitch
849 0 System Reserled |

847-850 0 [-axis length compensation of back screw pitch
851 20000 mm | [-axis length compensation of back screw pitch
852 20000 mm [ [Faxis length compensation of back screw pitch
853 20000 mm | A-axis length compensation of back screw pitch
854 20000 mm | B-axis length compensation of back screw pitch
855 20000 mm [ C-axis length compensation of back screw pitch
856 20000 mm | System Reserled !

8571860 [-axis,Pitch error compensation of each segment.

861-940 0 [-axis,Pitch error compensation of each segment.

941-1020 0 [+axis,Pitch error compensation of each segment.
1101%10_ 0 A-axis,Pitch error compensation of each segment.
1111%10_ 0 B-axis,Pitch error compensation of each segment.
1112%10' 0 C-axis,Pitch error compensation of each segment.
1123310' 0 Tool #1 radius compensation
1341 0 mm | [l-axis, Tool #1 offset compensation
1342 0 mm | [l-axis, Tool #1 offset compensation
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Factor
I\/,I\ICM DefauI}t/ Unit Description Setting
0. i
Setting

1343 0 mm [ [Faxis, Tool #1 offset compensation
1344 0 mm [ A-axis, Tool #1 offset compensation
1345 0 mm [ B-axis, Tool #1 offset compensation
1346 0 mm [ C-axis, Tool #1 offset compensation
1347 0 mm [ Tool #2 radius compensation

1348 0 mm [ [-axis, Tool #2 offset compensation
1349 0 mm [ [-axis, Tool #2 offset compensation
1350 0 mm [ [Faxis, Tool #2 offset compensation
1351 0 mm [ A-axis, Tool #2 offset compensation
1352 0 mm [ B-axis, Tool #2 offset compensation
1353 0 mm [ C-axis, Tool #2 offset compensation
1354 0 mm | Tool #3 radius compensation

1355 0 mm [ [-axis, Tool #3 offset compensation
1356 0 mm [ [-axis, Tool #3 offset compensation
1357 0 mm [ [Faxis, Tool #3 offset compensation
1358 0 mm [ A-axis, Tool #3 offset compensation
1359 0 mm [ B-axis, Tool #3 offset compensation
1360 0 mm [ C-axis, Tool #3 offset compensation
1361 0 mm [ Tool #4 radius compensation

1362 0 mm [ [l-axis, Tool #4 offset compensation
1363 0 mm | [l-axis, Tool #4 offset compensation
1364 0 mm [ [Faxis, Tool #4 offset compensation
1365 0 mm [ A-axis, Tool #4 offset compensation
1366 0 mm [ B-axis, Tool #4 offset compensation
1367 0 mm [ C-axis, Tool #4 offset compensation
1368 0 mm [ Tool #5 radius compensation

1369 0 mm [ [-axis, Tool #5 offset compensation
1370 0 mm [ [-axis, Tool #5 offset compensation
1371 0 mm | [axis, Tool #5 offset compensation
1372 0 mm | A-axis, Tool #5 offset compensation
1373 0 mm [ B-axis, Tool #5 offset compensation
1374 0 mm [ C-axis, Tool #5 offset compensation
1375 0 mm | Tool #6 radius compensation

1376 0 mm [ [l-axis, Tool #6 offset compensation
1377 0 mm | [-axis, Tool #6 offset compensation
1378 0 mm [ [Faxis, Tool #6 offset compensation
1379 0 mm [ A-axis, Tool #6 offset compensation
1380 0 mm [ B-axis, Tool #6 offset compensation
1381 0 mm [ C-axis, Tool #6 offset compensation
1382 0 mm [ Tool #7 radius compensation

1383 0 mm [ [-axis, Tool #7 offset compensation
1384 0 mm [ [-axis, Tool #7 offset compensation
1385 0 mm [ [Faxis, Tool #7 offset compensation
1386 0 mm [ A-axis, Tool #7 offset compensation
1387 0 mm [ B-axis, Tool #7 offset compensation
1388 0 mm [ C-axis, Tool #7 offset compensation
1389 0 mm | Tool #8 radius compensation

1390 0 mm [ [-axis, Tool #8 offset compensation
1391 0 mm [ [-axis, Tool #8 offset compensation
1392 0 mm [ [Faxis, Tool #8 offset compensation
1393 0 mm [ A-axis, Tool #8 offset compensation
1394 0 mm [ B-axis, Tool #8 offset compensation
1395 0 mm [ C-axis, Tool #8 offset compensation
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1396 0 mm [ Tool #9 radius compensation
1397 0 mm [ [-axis, Tool #9 offset compensation
1398 0 mm [ [-axis, Tool #9 offset compensation
1399 0 mm [ [Faxis, Tool #9 offset compensation
1400 0 mm [ A-axis, Tool #9 offset compensation
1401 0 mm | B-axis, Tool #9 offset compensation
1402 0 mm [ C-axis, Tool #9 offset compensation
1403 0 mm [ Tool #10 radius compensation
1404 0 mm | [l-axis, Tool #10 offset compensation
1405 0 mm | [l-axis, Tool #10 offset compensation
1406 0 mm | [Faxis, Tool #10 offset compensation
1407 0 mm | A-axis, Tool #10 offset compensation
1408 0 mm [ B-axis, Tool #10 offset compensation
1409 0 mm [ C-axis, Tool #10 offset compensation
1410 0 mm | Tool #11 radius compensation
1411 0 mm | [-axis, Tool #11 offset compensation
1412 0 mm | [-axis, Tool #11 offset compensation
1413 0 mm | [axis, Tool #11 offset compensation
1414 0 mm | A-axis, Tool #11 offset compensation
1415 0 mm | B-axis, Tool #11 offset compensation
1416 0 mm | C-axis, Tool #11 offset compensation
1417 0 mm | Tool #12 radius compensation
1418 0 mm | C-axis, Tool #12 offset compensation
1419 0 mm | [-axis, Tool #12 offset compensation
1420 0 mm | [axis, Tool #12 offset compensation
1421 0 mm | A-axis, Tool #12 offset compensation
1422 0 mm | B-axis, Tool #12 offset compensation
1423 0 mm | C-axis, Tool #12 offset compensation
1424 0 mm | Tool #13 radius compensation
1425 0 mm | [-axis, Tool #13 offset compensation
1426 0 mm | [-axis, Tool #13 offset compensation
1427 0 mm | [-axis, Tool #13 offset compensation
1428 0 mm | A-axis, Tool #13 offset compensation
1429 0 mm | B-axis, Tool #13 offset compensation
1430 0 mm | C-axis, Tool #13 offset compensation
1431 0 mm | Tool #14 radius compensation
1432 0 mm | [-axis, Tool #14 offset compensation
1433 0 mm | [-axis, Tool #14 offset compensation
1434 0 mm | [Faxis, Tool #14 offset compensation
1435 0 mm [ A-axis, Tool #14 offset compensation
1436 0 mm [ B-axis, Tool #14 offset compensation
1437 0 mm | C-axis, Tool #14 offset compensation
1438 0 mm [ Tool # radius compensation
1439 0 mm | [l-axis, Tool #15 offset compensation
1440 0 mm | C-axis, Tool #15 offset compensation
1441 0 mm | [-axis, Tool #15 offset compensation
1442 0 mm | A-axis, Tool #15 offset compensation
1443 0 mm | B-axis, Tool #15 offset compensation
1444 0 mm | C-axis, Tool #15 offset compensation
1445 0 mm | Tool #16 radius compensation
1446 0 mm | [-axis, Tool #16 offset compensation
1447 0 mm | [-axis, Tool #16 offset compensation
1448 0 mm | [-axis, Tool #16 offset compensation
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1449 0 mm [ A-axis, Tool #16 offset compensation
1450 0 mm [ B-axis, Tool #16 offset compensation
1451 0 mm [ C-axis, Tool #16 offset compensation
1452 0 mm [ Tool #17 radius compensation

1453 0 mm [ [-axis, Tool #17 offset compensation
1454 0 mm | [-axis, Tool #17 offset compensation
1455 0 mm | [Faxis, Tool #17 offset compensation
1456 0 mm [ A-axis, Tool #17 offset compensation
1457 0 mm [ B-axis, Tool #17 offset compensation
1458 0 mm [ C-axis, Tool #17 offset compensation
1459 0 mm [ Tool #18 radius compensation

1460 0 mm | [-axis, Tool #18 offset compensation
1461 0 mm [ [-axis, Tool #18 offset compensation
1462 0 mm [ [Faxis, Tool #18 offset compensation
1463 0 mm [ A-axis, Tool #18 offset compensation
1464 0 mm [ B-axis, Tool #18 offset compensation
1465 0 mm [ C-axis, Tool #18 offset compensation
1466 0 mm [ Tool #19 radius compensation

1467 0 mm | [-axis, Tool #19 offset compensation
1468 0 mm | [l-axis, Tool #19 offset compensation
1469 0 mm | [Faxis, Tool #19 offset compensation
1470 0 mm [ A-axis, Tool #19 offset compensation
1471 0 mm | B-axis, Tool #19 offset compensation
1472 0 mm | C-axis, Tool #19 offset compensation
1473 0 mm [ Tool #20 radius compensation

1474 0 mm | [-axis, Tool #20 offset compensation
1475 0 mm | [-axis, Tool #20 offset compensation
1476 0 mm | [Faxis, Tool #20 offset compensation
1477 0 mm | A-axis, Tool #20 offset compensation
1478 0 mm [ B-axis, Tool #20 offset compensation
1479 0 mm [ C-axis, Tool #20 offset compensation
1480 0 mm [ Tool #21 radius compensation

1481 0 mm | [l-axis, Tool #21 offset compensation
1482 0 mm | [l-axis, Tool #21 offset compensation
1483 0 mm | [Faxis, Tool #21 offset compensation
1484 0 mm [ A-axis, Tool #21 offset compensation
1485 0 mm [ B-axis, Tool #21 offset compensation
1486 0 mm [ C-axis, Tool #21 offset compensation
1487 0 mm [ Tool #22 radius compensation

1488 0 mm [ [-axis, Tool #22 offset compensation
1489 0 mm | [-axis, Tool #22 offset compensation
1490 0 mm | [Faxis, Tool #22 offset compensation
1491 0 mm [ A-axis, Tool #22 offset compensation
1492 0 mm [ B-axis, Tool #22 offset compensation
1493 0 mm | C-axis, Tool #22 offset compensation
1494 0 mm | Tool #23 radius compensation

1495 0 mm | [l-axis, Tool #23 offset compensation
1496 0 mm [ [-axis, Tool #23 offset compensation
1497 0 mm | [Faxis, Tool #23 offset compensation
1498 0 mm [ A-axis, Tool #23 offset compensation
1499 0 mm [ B-axis, Tool #23 offset compensation
1500 0 mm [ C-axis, Tool #23 offset compensation
1501 0 mm [ Tool #24 radius compensation
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1502 0 mm | [-axis, Tool #24 offset compensation
1503 0 mm [ [-axis, Tool #24 offset compensation
1504 0 mm | [Faxis, Tool #24 offset compensation
1505 0 mm [ A-axis, Tool #24 offset compensation
1506 0 mm [ B-axis, Tool #24 offset compensation
1507 0 mm [ C-axis, Tool #24 offset compensation
1508 0 mm | Tool #25 radius compensation

1509 0 mm | [l-axis, Tool #25 offset compensation
1510 0 mm | [l-axis, Tool #25 offset compensation
1511 0 mm | [-axis, Tool #25 offset compensation
1512 0 mm | A-axis, Tool #25 offset compensation
1513 0 mm [ B-axis, Tool #25 offset compensation
1514 0 mm [ C-axis, Tool #25 offset compensation
1515 0 mm | Tool #26 radius compensation

1516 0 mm | [-axis, Tool #26 offset compensation
1517 0 mm | [-axis, Tool #26 offset compensation
1518 0 mm | [Faxis, Tool #26 offset compensation
1519 0 mm [ A-axis, Tool #26 offset compensation
1520 0 mm [ B-axis, Tool #26 offset compensation
1521 0 mm | C-axis, Tool #26 offset compensation
1522 0 mm [ Tool #27 radius compensation

1523 0 mm | [l-axis, Tool #27 offset compensation
1524 0 mm | [-axis, Tool #27 offset compensation
1525 0 mm | [Faxis, Tool #27 offset compensation
1526 0 mm [ A-axis, Tool #27 offset compensation
1527 0 mm | B-axis, Tool #27 offset compensation
1528 0 mm [ C-axis, Tool #27 offset compensation
1529 0 mm [ Tool #28 radius compensation

1530 0 mm | [-axis, Tool #28 offset compensation
1531 0 mm | [-axis, Tool #28 offset compensation
1532 0 mm | [Faxis, Tool #28 offset compensation
1533 0 mm [ A-axis, Tool #28 offset compensation
1534 0 mm [ B-axis, Tool #28 offset compensation
1535 0 mm [ C-axis, Tool #280offset compensation
1536 0 mm [ Tool #29 radius compensation

1537 0 mm | [-axis, Tool #29 offset compensation
1538 0 mm | [-axis, Tool #29 offset compensation
1539 0 mm | [Faxis, Tool #29 offset compensation
1540 0 mm [ A-axis, Tool #29 offset compensation
1541 0 mm [ B-axis, Tool #29 offset compensation
1542 0 mm [ C-axis, Tool #29 offset compensation
1543 0 mm | Tool #30 radius compensation

1544 0 mm | [-axis, Tool #30 offset compensation
1545 0 [-axis, Tool #30 offset compensation
1546 0 mm | [Faxis, Tool #30 offset compensation
1547 0 mm [ A-axis, Tool #30 offset compensation
1548 0 mm [ B-axis, Tool #30 offset compensation
1549 0 mm | C-axis, Tool #30 offset compensation
1550 0 mm [ Tool 31# radius compensation

1551 0 mm [ [-axis, Tool #31 offset compensation
1552 0 mm | [-axis, Tool #31 offset compensation
1553 0 mm [ [Faxis, Tool #31 offset compensation
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1554 0 mm [ A-axis, Tool #31 offset compensation
1555 0 mm [ B-axis, Tool #31 offset compensation
1556 0 mm [ C-axis, Tool #31 offset compensation
1557 0 mm [ Tool #32 radius compensation

1558 0 mm | [-axis, Tool #32 offset compensation
1559 0 mm | [-axis, Tool #32 offset compensation
1560 0 mm | [Faxis, Tool #32 offset compensation
1561 0 mm [ A-axis, Tool #32 offset compensation
1562 0 mm [ B-axis, Tool #32 offset compensation
1563 0 mm | C-axis, Tool #32 offset compensation
1564 0 mm | Tool #33radius compensation

1565 0 mm | [l-axis, Tool #33 offset compensation
1566 0 mm [ [-axis, Tool #33 offset compensation
1567 0 mm | [Faxis, Tool #33 offset compensation
1568 0 mm [ A-axis, Tool #33 offset compensation
1569 0 mm [ B-axis, Tool #33 offset compensation
1570 0 mm [ C-axis, Tool #33 offset compensation
1571 0 mm [ Tool #34 radius compensation

1572 0 mm | [-axis, Tool #34 offset compensation
1573 0 mm | [l-axis, Tool #34 offset compensation
1574 0 mm | [Faxis, Tool #34 offset compensation
1575 0 mm [ A-axis, Tool #34 offset compensation
1576 0 mm [ B-axis, Tool #34 offset compensation
1577 0 mm [ C-axis, Tool #34 offset compensation
1578 0 mm | Tool #35 radius compensation

1579 0 mm | [-axis, Tool #35 offset compensation
1580 0 mm [ [-axis, Tool #35 offset compensation
1581 0 mm | [Faxis, Tool #35 offset compensation
1582 0 mm [ A-axis, Tool #35 offset compensation
1583 0 mm [ B-axis, Tool #35 offset compensation
1584 0 mm | C-axis, Tool #35 offset compensation
1585 0 mm | Tool #36 radius compensation

1586 0 mm | [l-axis, Tool #36 offset compensation
1587 0 mm | [l-axis, Tool #36 offset compensation
1588 0 mm | [Faxis, Tool #36 offset compensation
1589 0 mm [ A-axis, Tool #36 offset compensation
1590 0 mm [ B-axis, Tool #36 offset compensation
1591 0 mm [ C-axis, Tool #36 offset compensation
1592 0 mm [ Tool #37 radius compensation

1593 0 mm | [-axis, Tool #37 offset compensation
1594 0 mm | [-axis, Tool #37 offset compensation
1595 0 mm | [Faxis, Tool #37 offset compensation
1596 0 mm [ A-axis, Tool #37 offset compensation
1597 0 mm [ B-axis, Tool #37 offset compensation
1598 0 mm | C-axis, Tool #37 offset compensation
1599 0 mm | Tool #38 radius compensation

1600 0 mm | [l-axis, Tool #38 offset compensation
1601 0 mm | [-axis, Tool #38 offset compensation
1602 0 mm | [Faxis, Tool #38 offset compensation
1603 0 mm [ A-axis, Tool #38 offset compensation
1604 0 mm [ B-axis, Tool #38 offset compensation
1605 0 mm [ C-axis, Tool #38 offset compensation
1606 0 mm | Tool #39 radius compensation
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Factor
MCM DefauI}t/ Unit Description Setting
No. .

Setting
1607 0 mm [ [-axis, Tool #39 offset compensation
1608 0 mm [ [-axis, Tool #39 offset compensation
1609 0 mm | [Faxis, Tool #39 offset compensation
1610 0 mm [ A-axis, Tool #39 offset compensation
1611 0 mm | B-axis, Tool #39 offset compensation
1612 0 mm [ C-axis, Tool #39 offset compensation
1613 0 mm [ Tool #40 radius compensation
1614 0 mm | [l-axis, Tool #40 offset compensation
1615 0 mm | [l-axis, Tool #40 offset compensation
1616 0 mm | [Faxis, Tool #40 offset compensation
1617 0 mm | A-axis, Tool #40 offset compensation
1618 0 mm [ B-axis, Tool #40 offset compensation
1619 0 mm [ C-axis, Tool #40 offset compensation
1620 0 mm [ Tool #1 radius wear compensation
1621 0 mm | [l-axis, Tool #1 wear compensation
1622 0 mm | [l-axis, Tool #1 wear compensation
1623 0 mm [ [Faxis, Tool #1 wear compensation
1624 0 mm | A-axis, Tool #1 wear compensation
1625 0 mm [ B-axis, Tool #1 wear compensation
1626 0 mm [ C-axis, Tool #1 wear compensation
1627 0 mm | Tool #2 radius wear compensation
1628 0 mm | [l-axis, Tool #2 wear compensation
1629 0 mm | [l-axis, Tool #2 wear compensation
1630 0 mm | [l-axis, Tool #2 wear compensation
1631 0 mm [ A-axis, Tool #2 wear compensation
1632 0 mm [ B-axis, Tool #2 wear compensation
1633 0 mm [ C-axis, Tool #2 wear compensation
1634 0 mm | Tool #3 radius wear compensation
1635 0 mm | [l-axis, Tool #3 wear compensation
1636 0 mm | [l-axis, Tool #3 wear compensation
1637 0 mm [ [Faxis, Tool #3 wear compensation
1638 0 mm [ A-axis, Tool #3 wear compensation
1639 0 mm | B-axis, Tool #3 wear compensation
1640 0 mm [ C-axis, Tool #3 wear compensation
1641 0 mm | Tool #4 radius wear compensation
1642 0 mm | [l-axis, Tool #4 wear compensation
1643 0 mm | [l-axis, Tool #4 wear compensation
1644 0 mm [ [Faxis, Tool #4 wear compensation
1645 0 mm [ A-axis, Tool #4 wear compensation
1646 0 mm [ B-axis, Tool #4 wear compensation
1647 0 mm [ C-axis, Tool #4 wear compensation
1648 0 mm | Tool #5 radius wear compensation
1649 0 mm | [l-axis, Tool #5 wear compensation
1650 0 mm | [l-axis, Tool #5 wear compensation
1651 0 mm [ [Faxis, Tool #5 wear compensation
1652 0 mm [ A-axis, Tool #5 wear compensation
1653 0 mm | B-axis, Tool #5 wear compensation
1654 0 mm [ C-axis, Tool #5 wear compensation
1655 0 mm | Tool #6 radius wear compensation
1656 0 mm | [l-axis, Tool #6 wear compensation
1657 0 mm | [l-axis, Tool #6 wear compensation
1658 0 mm [ [Faxis, Tool #6 wear compensation
1659 0 mm [ A-axis, Tool #6 wear compensation
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Factor
MCM DefauI}t/ Unit Description Setting
No. .

Setting
1660 0 mm [ B-axis, Tool #6 wear compensation
1661 0 mm [ C-axis, Tool #6 wear compensation
1662 0 mm [ Tool #7 radius wear compensation
1663 0 mm | [l-axis, Tool #7 wear compensation
1664 0 mm | [l-axis, Tool #7 wear compensation
1665 0 mm [ [Faxis, Tool #7 wear compensation
1666 0 mm [ A-axis, Tool #7 wear compensation
1667 0 mm | B-axis, Tool #7 wear compensation
1668 0 mm [ C-axis, Tool #7 wear compensation
1669 0 mm | Tool #8 radius wear compensation
1670 0 mm | [l-axis, Tool #8 wear compensation
1671 0 mm | [l-axis, Tool #8 wear compensation
1672 0 mm [ [Faxis, Tool #8 wear compensation
1673 0 mm [ A-axis, Tool #8 wear compensation
1674 0 mm | B-axis, Tool #8 wear compensation
1675 0 mm [ C-axis, Tool #8 wear compensation
1676 0 mm | Tool #9 radius wear compensation
1677 0 mm | [l-axis, Tool #9 wear compensation
1678 0 mm | [l-axis, Tool #9 wear compensation
1679 0 mm [ [Faxis, Tool #9 wear compensation
1680 0 mm [ A-axis, Tool #9 wear compensation
1681 0 mm | B-axis, Tool #9 wear compensation
1682 0 mm [ C-axis, Tool #9 wear compensation
1683 0 mm [ Tool #10 radius wear compensation
1684 0 mm | [-axis, Tool #10 wear compensation
1685 0 mm [ [l-axis, Tool #10 wear compensation
1686 0 mm [ [Faxis, Tool #10 wear compensation
1687 0 mm [ A-axis, Tool #10 wear compensation
1688 0 mm [ B-axis, Tool #10 wear compensation
1689 0 mm [ C-axis, Tool #10 wear compensation
1690 0 mm [ Tool #11 radius wear compensation
1691 0 mm | [l-axis, Tool #11 wear compensation
1692 0 mm | [l-axis, Tool #11 wear compensation
1693 0 mm [ [Faxis, Tool #11 wear compensation
1694 0 mm [ A-axis, Tool #1 wear compensation
1695 0 mm [ B-axis, Tool #11 wear compensation
1696 0 mm [ C-axis, Tool #11 wear compensation
1697 0 mm [ Tool #12 radius wear compensation
1698 0 mm [ [-axis, Tool #12 wear compensation
1699 0 mm [ [-axis, Tool #12 wear compensation
1700 0 mm | [Faxis, Tool #12 wear compensation
1701 0 mm | A-axis, Tool #12 wear compensation
1702 0 mm | B-axis, Tool #12 wear compensation
1703 0 mm | C-axis, Tool #12 wear compensation
1704 0 mm | Tool #13 radius wear compensation
1705 0 mm | [l-axis, Tool #13 wear compensation
1706 0 mm | [l-axis, Tool #13 wear compensation
1707 0 mm | [axis, Tool #13 wear compensation
1708 0 mm [ A-axis, Tool #13 wear compensation
1709 0 mm [ B-axis, Tool #13 wear compensation
1710 0 mm | C-axis, Tool #13 wear compensation
1711 0 mm | Tool #14 radius wear compensation
1712 0 mm | [-axis, Tool #14 wear compensation
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Factor
MCM DefauI}t/ Unit Description Setting
No. .
Setting

1713 0 mm | [-axis, Tool #14 wear compensation
1714 0 mm | [axis, Tool #14 wear compensation
1715 0 mm | A-axis, Tool #14 wear compensation
1716 0 mm | B-axis, Tool #14 wear compensation
1717 0 mm | C-axis, Tool #14 wear compensation
1718 0 mm | Tool #15 radius wear compensation
1719 0 mm | [-axis, Tool #15 wear compensation
1720 0 mm | C-axis, Tool #15 wear compensation
1721 0 mm | [axis, Tool #15 wear compensation
1722 0 mm | A-axis, Tool #15 wear compensation
1723 0 mm | B-axis, Tool #15 wear compensation
1724 0 mm | C-axis, Tool #15wear compensation
1725 0 mm | Tool #16 radius wear compensation
1726 0 mm | [-axis, Tool #16 wear compensation
1727 0 mm | [-axis, Tool #16 wear compensation
1728 0 mm | [axis, Tool #16 wear compensation
1729 0 mm | A-axis, Tool #16 wear compensation
1730 0 mm | B-axis, Tool #16 wear compensation
1731 0 mm | C-axis, Tool #16 wear compensation
1732 0 mm | Tool #17 radius wear compensation
1733 0 mm | C-axis, Tool #17 wear compensation
1734 0 mm | C-axis, Tool #17 wear compensation
1735 0 mm | [axis, Tool #17 wear compensation
1736 0 mm | A-axis, Tool #17 wear compensation
1737 0 mm | B-axis, Tool #17 wear compensation
1738 0 mm | C-axis, Tool #17 wear compensation
1739 0 mm [ Tool #18 radius wear compensation
1740 0 mm | [-axis, Tool #18 wear compensation
1741 0 mm | [-axis, Tool #18 wear compensation
1742 0 mm | [axis, Tool #18 wear compensation
1743 0 mm | A-axis, Tool #18 wear compensation
1744 0 mm | B-axis, Tool #18 wear compensation
1745 0 mm | C-axis, Tool #18 wear compensation
1746 0 mm | Tool #19 radius wear compensation
1747 0 mm | C-axis, Tool #19 wear compensation
1748 0 mm | [-axis, Tool #19 wear compensation
1749 0 mm | [axis, Tool #19 wear compensation
1750 0 mm | A-axis, Tool #19 wear compensation
1751 0 mm | B-axis, Tool #19 wear compensation
1752 0 mm | C-axis, Tool #19wear compensation
1753 0 mm [ Tool #20 radius wear compensation
1754 0 mm | [-axis, Tool #20 wear compensation
1755 0 mm | [-axis, Tool #20 wear compensation
1756 0 mm | [axis, Tool #20 wear compensation
1757 0 mm | A-axis, Tool #20 wear compensation
1758 0 mm | B-axis, Tool #20 wear compensation
1759 0 mm | C-axis, Tool #20 wear compensation
1760 0 mm [ Tool #21 radius wear compensation
1761 0 mm | [-axis, Tool #21 wear compensation
1762 0 mm | [-axis, Tool #21 wear compensation
1763 0 mm | [axis, Tool #21 wear compensation
1764 0 mm | A-axis, Tool #21 wear compensation
1765 0 mm | B-axis, Tool #21 wear compensation
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Factor
MCM DefauI}t/ Unit Description Setting
No. .
Setting

1766 0 mm [ C-axis, Tool #21 wear compensation
1767 0 mm | Tool #22 radius wear compensation
1768 0 mm | [-axis, Tool #22 wear compensation
1769 0 mm | [-axis, Tool #22 wear compensation
1770 0 mm | [axis, Tool #22 wear compensation
1771 0 mm | A-axis, Tool #22 wear compensation
1772 0 mm | B-axis, Tool #22 wear compensation
1773 0 mm | C-axis, Tool #22 wear compensation
1774 0 mm | Tool #23 radius wear compensation
1775 0 mm | C-axis, Tool #23 wear compensation
1776 0 mm | C-axis, Tool #23 wear compensation
1777 0 mm | [axis, Tool #23 wear compensation
1778 0 mm | A-axis, Tool #23 wear compensation
1779 0 mm | B-axis, Tool #23 wear compensation
1780 0 mm [ C-axis, Tool #23 wear compensation
1781 0 mm [ Tool #24 radius wear compensation
1782 0 mm | [-axis, Tool #24 wear compensation
1783 0 mm | [-axis, Tool #24 wear compensation
1784 0 mm | [axis, Tool #24 wear compensation
1785 0 mm [ A-axis, Tool #24 wear compensation
1786 0 mm [ B-axis, Tool #24 wear compensation
1787 0 mm | C-axis, Tool #24 wear compensation
1788 0 mm [ Tool #25 radius wear compensation
1789 0 mm | [-axis, Tool #25 wear compensation
1790 0 mm | [-axis, Tool #25 wear compensation
1791 0 mm | [axis, Tool #25 wear compensation
1792 0 mm | A-axis, Tool #25 wear compensation
1793 0 mm [ B-axis, Tool #25 wear compensation
1794 0 mm [ C-axis, Tool #25 wear compensation
1795 0 mm [ Tool #26 radius wear compensation
1796 0 mm | [-axis, Tool #26 wear compensation
1797 0 mm | [-axis, Tool #26 wear compensation
1798 0 mm [ [Faxis, Tool #26 wear compensation
1799 0 mm [ A-axis, Tool #26 wear compensation
1800 0 mm [ B-axis, Tool #26 wear compensation
1801 0 mm [ C-axis, Tool #26 wear compensation
1802 0 mm [ Tool #27 radius wear compensation
1803 0 mm | [l-axis, Tool #27 wear compensation
1804 0 mm | [-axis, Tool #27 wear compensation
1805 0 mm [ [Faxis, Tool #27 wear compensation
1806 0 mm [ A-axis, Tool #27 wear compensation
1807 0 mm [ B-axis, Tool #27 wear compensation
1808 0 mm [ C-axis, Tool #27 wear compensation
1809 0 mm [ Tool #28 radius wear compensation
1810 0 mm | [l-axis, Tool #28 wear compensation
1811 0 mm | [-axis, Tool #28 wear compensation
1812 0 mm | [axis, Tool #28 wear compensation
1813 0 mm [ A-axis, Tool #28 wear compensation
1814 0 mm [ B-axis, Tool #28 wear compensation
1815 0 mm [ C-axis, Tool #28 wear compensation
1816 0 mm [ Tool #29 radius wear compensation
1817 0 mm | [-axis, Tool #29 wear compensation
1818 0 mm | [-axis, Tool #29 wear compensation
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Factor
MCM DefauI}t/ Unit Description Setting
No. .
Setting

1819 0 mm [ [Faxis, Tool #29 wear compensation
1820 0 mm [ A-axis, Tool #29 wear compensation
1821 0 mm | B-axis, Tool #29 wear compensation
1822 0 mm | C-axis, Tool #29 wear compensation
1823 0 mm | Tool #30 radius wear compensation
1824 0 mm [ [-axis, Tool #30 wear compensation
1825 0 mm [ [l-axis, Tool #30 wear compensation
1826 0 mm [ [Faxis, Tool #30 wear compensation
1827 0 mm | A-axis, Tool #30 wear compensation
1828 0 mm [ B-axis, Tool #30 wear compensation
1829 0 mm [ C-axis, Tool #30 wear compensation
1830 0 mm [ Tool #31 radius wear compensation
1831 0 mm | [-axis, Tool #31 wear compensation
1832 0 mm [ [-axis, Tool #31 wear compensation
1833 0 mm [ [Faxis, Tool #31 wear compensation
1834 0 mm [ A-axis, Tool #31 wear compensation
1835 0 mm [ B-axis, Tool #31 wear compensation
1836 0 mm [ C-axis, Tool #31 wear compensation
1837 0 mm [ Tool #32 radius wear compensation
1838 0 mm | [l-axis, Tool #32 wear compensation
1839 0 mm | [l-axis, Tool #32 wear compensation
1840 0 mm [ [Faxis, Tool #32 wear compensation
1841 0 mm [ A-axis, Tool #32 wear compensation
1842 0 mm [ B-axis, Tool #32 wear compensation
1843 0 mm [ C-axis, Tool #32 wear compensation
1844 0 mm | Tool #33 radius wear compensation
1845 0 mm [ [-axis, Tool #33 wear compensation
1846 0 mm [ [l-axis, Tool #33 wear compensation
1847 0 mm [ [Faxis, Tool #33 wear compensation
1848 0 mm [ A-axis, Tool #33 wear compensation
1849 0 mm [ B-axis, Tool #33 wear compensation
1850 0 mm | C-axis, Tool #33 wear compensation
1851 0 mm | Tool #34 radius wear compensation
1852 0 mm | [l-axis, Tool #34 wear compensation
1853 0 mm | [l-axis, Tool #34 wear compensation
1854 0 mm [ [Faxis, Tool #34 wear compensation
1855 0 mm [ A-axis, Tool #34 wear compensation
1856 0 mm [ B-axis, Tool #34 wear compensation
1857 0 mm [ C-axis, Tool #34 wear compensation
1858 0 mm | Tool #35 radius wear compensation
1859 0 mm | [l-axis, Tool #35 wear compensation
1860 0 mm | [-axis, Tool #35 wear compensation
1861 0 mm [ [Faxis, Tool #35 wear compensation
1862 0 mm [ A-axis, Tool #35 wear compensation
1863 0 mm [ B-axis, Tool #35 wear compensation
1864 0 mm | C-axis, Tool #35 wear compensation
1865 0 mm | Tool #36 radius wear compensation
1866 0 mm [ [-axis, Tool #36 wear compensation
1867 0 mm | [-axis, Tool #36 wear compensation
1868 0 mm [ [Faxis, Tool #36 wear compensation
1869 0 mm [ A-axis, Tool #36 wear compensation
1870 0 mm [ B-axis, Tool #36 wear compensation
1871 0 mm | C-axis, Tool #36 wear compensation
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Factor

I\/,I\ICM DefauI}t/ Unit Description Setting
o. i

Setting
1872 0 mm [ Tool #37 radius wear compensation
1873 0 mm | [-axis, Tool #37 wear compensation
1874 0 mm [ [l-axis, Tool #37 wear compensation
1875 0 mm [ [Faxis, Tool #37 wear compensation
1876 0 mm [ A-axis, Tool #37 wear compensation
1877 0 mm | B-axis, Tool #37 wear compensation
1878 0 mm [ C-axis, Tool #37 wear compensation
1879 0 mm | Tool #38 radius wear compensation
1880 0 mm | [l-axis, Tool #38 wear compensation
1881 0 mm | [l-axis, Tool #38 wear compensation
1882 0 mm [ [Faxis, Tool #38 wear compensation
1883 0 mm [ A-axis, Tool #38 wear compensation
1884 0 mm [ B-axis, Tool #38 wear compensation
1885 0 mm [ C-axis, Tool #38 wear compensation
1886 0 mm | Tool #39 radius wear compensation
1887 0 mm | [-axis, Tool #39 wear compensation
1888 0 mm | [-axis, Tool #39 wear compensation
1889 0 mm | [Faxis, Tool #39 wear compensation
1890 0 mm [ A-axis, Tool #39 wear compensation
1891 0 mm [ B-axis, Tool #39 wear compensation
1892 0 mm [ C-axis, Tool #39 wear compensation
1893 0 mm | Tool #40 radius wear compensation
1894 0 mm | [l-axis, Tool #40 wear compensation
1895 0 mm [ [-axis, Tool #40 wear compensation
1896 0 mm [ [Faxis, Tool #40 wear compensation
1897 0 mm [ A-axis, Tool #40 wear compensation
1898 0 mm [ B-axis, Tool #40 wear compensation
1899 0 mm [ C-axis, Tool #40 wear compensation
1900 0 mm [ Tool-tip #1 radius compensation
1901 Tool-tip #2 radius compensation
1902 Tool-tip #3 radius compensation
1903 Tool-tip #4 radius compensation
1904 Tool-tip #5 radius compensation
1905 Tool-tip #6 radius compensation
1906 Tool-tip #7 radius compensation
1907 Tool-tip #8 radius compensation
1908 Tool-tip #9 radius compensation
1909 Tool-tip #10 radius compensation
1910 Tool-tip #11 radius compensation
1911 Tool-tip #12 radius compensation
1912 Tool-tip #13 radius compensation
1913 Tool-tip #14 radius compensation
1914 Tool-tip #15 radius compensation
1915 Tool-tip #16 radius compensation
1916 Tool-tip #17 radius compensation
1917 Tool-tip #18 radius compensation
1918 Tool-tip #19 radius compensation
1919 Tool-tip #20 radius compensation
1920 Tool-tip #21 radius compensation
1921 Tool-tip #22 radius compensation
1922 Tool-tip #23 radius compensation
1923 Tool-tip #24 radius compensation
1924 Tool-tip #25 radius compensation
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Factor
I\/,I\ICM DefauI}t/ Unit Description Setting
o. i
Setting

1925 Tool-tip #26 radius compensation
1926 Tool-tip #27 radius compensation
1927 Tool-tip #28 radius compensation
1928 Tool-tip #29 radius compensation
1929 Tool-tip #30 radius compensation
1930 Tool-tip #31 radius compensation
1931 Tool-tip #32 radius compensation
1932 Tool-tip #33 radius compensation
1933 Tool-tip #34 radius compensation
1934 Tool-tip #35 radius compensation
1935 Tool-tip #36 radius compensation
1936 Tool-tip #37 radius compensation
1937 Tool-tip #38 radius compensation
1938 Tool-tip #39 radius compensation
1939 Tool-tip #40 radius compensation
1940

PS Press PAGE/ or PAGEV once will change twelle items.
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71 Description of MCM Machine Constants

The decimal format for MCM data in this section is based on 4[3 format.

MCM #11#36 are for G5411G59 work coordinates data. The setting [alue is the
distance between the origin of each work coordinate system and the machine
HIIME position. All input data hal e the same format and unit as shown below!

1Yy Work Coordinate, [1-axis.
1Yy Work Coordinate, [1-axis.
1Yy Work Coordinate, [-axis.
1Yy Work Coordinate, A-axis.

G54 )
)
)
)
1%) Work Coordinate, B-axis.
)
)
)
)

G54
G54
G54
G54
G54 (1) Work Coordinate, C-axis.
G54 (1%) Work Coordinate, U-axis.
G54 (1%') Work Coordinate, V-axis.
G54 (1%) Work Coordinate, W-axis.
Format : [_].L ][] » Unittmm (Default’0.000)

© o N OhA WD~

MCM# 10(20 System Reserled !

21. G55 (2") Work Coordinate, [I-axis.
22. G55 (2") Work Coordinate, [I-axis.
23. G55 (2™) Work Coordinate, [-axis.
24. G55 (2”d) Work Coordinate, A-axis.
25. G55 (2™) Work Coordinate, B-axis.
26. G55 (2") Work Coordinate, C-axis.
27. G55 (2") Work Coordinate, U-axis.
28. G55 (2™) Work Coordinate, V-axis.
29. G55 (2™) Work Coordinate, W-axis.

Format : [_].L ][] » Unittmm (Default’0.000)

MCM# 30140 System Reserled !

41. G56 (3™) Work Coordinate, [-axis.
42. G56 (3™) Work Coordinate, [-axis.
43. G56 (3™) Work Coordinate, [-axis.
44. G56 (3™) Work Coordinate, A-axis.
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45. G56 (3™) Work Coordinate, B-axis.
46. G56 (3™) Work Coordinate, C-axis.
47. G56 (3™) Work Coordinate, U-axis.
48. G56 (3™) Work Coordinate, V-axis.
49. G56 (3™) Work Coordinate, W-axis.

Format : [_].L ][] » Unittmm (Default’0.000)
MCM# 5060 System Reserled !

MCM# 6169 G57 (4™) Work Coordinate.
MCM# 70080 System Reserled !

MCM# 8189  G58 (5™) Work Coordinate.
MCM# 901100 System Reserled !

MCM# 101109 G59 (6™) Work Coordinate.
MCM# 11001120 System Reserled !

MCM Parameters 12101160 are used for setting the coordinates of the

reference point. lts [alue is the mechanical coordinates of the reference point
relatil e to the mechanical origin.

121. G28 1% Reference Point Data, [ -axis.
122. G28 1% Reference Point Data, [ -axis.
123. G28 1% Reference Point Data, [-axis.
124. G28 1% Reference Point Data, A-axis.
125. G28 1% Reference Point Data, B-axis.
126. G28 1% Reference Point Data, C-axis.
127. G28 1% Reference Point Data, U-axis.
128. G28 1% Reference Point Data, V-axis.
129. G28 1% Reference Point Data, W-axis.
Format : [_].L ][] » Unittmm (Default’0.000)

MCM# 13011140 System Reserled !

141. G30 2% Reference Point Data, [ -axis.
142. G30 2% Reference Point Data, [ -axis.
143. G30 2% Reference Point Data, [-axis.
144. G30 2% Reference Point Data, A-axis.
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145.
146.
147.
148.
149.

G30 2% Reference Point Data, B-axis.
G30 2% Reference Point Data, C-axis.
G30 2% Reference Point Data, U-axis.
G30 2% Reference Point Data, V-axis.
G30 2% Reference Point Data, W-axis.

Format : [_].L ][] » Unittmm (Default’0.000)

MCM# 15011160 System Reserled !

161.
162.
163.
164.
165.
166.
167.
168.
169.

Backlash Compensation (G01), [-axis.
Backlash Compensation (G01), [-axis.
Backlash Compensation (G01), [-axis.
Backlash Compensation (G01), A-axis.
Backlash Compensation (G01), B-axis.
Backlash Compensation (G01), C-axis.
Backlash Compensation (G01), U-axis.
Backlash Compensation (G01), V-axis.

Backlash Compensation (G01), W-axis.
Format : [_].LJL ] » Unit[ pulse (Default['0) Range019.9999

MCM# 17011180 System Reserled !

181.
182.
183.
184.
185.
186.
187.
188.
189.

Backlash Compensation (G00), [-axis.
Backlash Compensation (GO0
Backlash Compensation (GO0

(

( l-axis.

(
Backlash Compensation (GO0

(

(

(

(

Laxis.
A-axis.
B-axis.
C-axis.
U-axis.
V-axis.

Backlash Compensation (GO0
Backlash Compensation (GO0
Backlash Compensation (GO0
Backlash Compensation (GO0

), [
), [
), [
),
),
),
),
),

Backlash Compensation (G00), W-axis.
Format : [_].LJL ] » Unit[ pulse (Default['0) Range019.9999

MCM# 17001200 System Reserled !

201.
202.
203.
204.

"og Speed, [-axis.
"og Speed, [-axis.
"og Speed, [Faxis.
"og Speed, A-axis.

7 MCM PARAMETERS
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205.
206.
207.
208.
209.

"og Speed, B-axis.
"og Speed, C-axis.
"og Speed, U-axis.
"og Speed, V-axis.
"og Speed, W-axis.
Format : [_].L]L [ ] » Unittmm(min (Default11000)

MCM# 21001220 System Reserled !

221.
222.
223.
224.
225.
226.
227.
228.
229.

Tralerse Speed Limit, [-axis.
Tralerse Speed Limit, [-axis.
Tralerse Speed Limit, [-axis.
Tralerse Speed Limit, A-axis.
Tralerse Speed Limit, B-axis.
Tralerse Speed Limit, C-axis.
Tralerse Speed Limit, U-axis.
Tralerse Speed Limit, V-axis.
Tralerse Speed Limit, W-axis.
Format : [ ] ][] » Unittmmimin (Default[110000)
Note [ The format is only for integer.

The tralerse speed limit can be calculated from the following el uation(
Fmax [10.95 * RPM * Pitch * GR
RPM ] The ratio. rpm of serl o motor

Pitch [1 The pitch of the ball-screw
GR 11 Gear ratio of ball-screw(motor

Ex(1 Max. rpm (13000 rpm for [l-axis, Pitch [15 mmirel] Gear Ratio [151

Fmax (10.95 * 3000 * 5 [5 (12850 mmImin
Therefore, it is recommended to set MCM #1481 2850.

MCM# 23011240 System Reserled !

241.
242.
243.
244.

Denominator of Machine Resolution, [-axis.
Numerator of Machine Resolution, [-axis.
Denominator of Machine Resolution, [-axis.
Numerator of Machine Resolution, [-axis.
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245. Denominator of Machine Resolution, [-axis.
246. Numerator of Machine Resolution, [-axis
247. Denominator of Machine Resolution, A-axis.
248. Numerator of Machine Resolution, A-axis
249. Denominator of Machine Resolution, B-axis.
250. Numerator of Machine Resolution, B-axis
251. Denominator of Machine Resolution, C-axis.
252. Numerator of Machine Resolution, C-axis
253. Denominator of Machine Resolution, U-axis.
254. Numerator of Machine Resolution, U-axis
255. Denominator of Machine Resolution, V-axis.
256. Numerator of Machine Resolution, V-axis
257. Denominator of Machine Resolution, W-axis.
258. Numerator of Machine Resolution, W-axis
Format : [_].L ][] » (Defaulti1100)

Denominator (D) [ pulses(rel Ifor the encoder on motor.
Numerator (N) [ pitch length (mmi(rel) of the ball-screw.

Gear Ratio (GR) [ Tooth No. on ball-screw [ Tooth No. on motor.
Pulse Multiplication Factor (MF) [1MCM #416 #469.

(Pitch of Ball -screw) 1
(Encoder Pulse) *(MF) GR

Machine Resolution =

Ex10)-axis as linear axis (MCM #78110), pitch [15 mm 15000 um
Encoder 112500 pulses, MCM #461 (14, and GR [15 (motor rotates
5 times while ball-screw rotates once)

Machine resolution [15000((2500 [14)5 1500050000 1110 [10.1
umipulse

Therefore, the setting [alue for MCM #118 (D) and #119 (N) can be
set as or the same ratio of NID such as. They are all correct.
(1) D50000, N[5000 (2) D10, N1 (3) D100, N0

Ex2[[-axis as rotating axis (MCM #782(11), Angle 11360.000 deg!circle
Encoder 112500 pulses, MCM #161 (14, and GR [15 (motor rotates
5 times while ball-screw rotates once)
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Machine resolution 13600002500 [14)[5 136000050000 (1365
72110

Therefore, the setting [alue for MCM #120 (D) and #121 (N) can be
one of the three combinations. They are all correct.
(1) D5, NIB6 (2) D10, N72 (3) DI250000, N'360000

Ex 3 (Position Linear Axis):

The [l-axis is an ordinary linear axis (MCM#781(10) with the guide screw pitch
115.000 mm.

When the motor rotates one turn, 10000 pulses will be generated.

Gear ratio is 51 (When the serlo motor rotates 5 turns, the guide screw
rotates 1 turn.)

5000 1
[]
10000 S

Resolution =

10

l-axis resolution’denominator setting [alue (MCM#241)(110
l-axis resolution’ numerator setting [alue (MCM#242)11

Ex 4 (Position type rotational axis):

The [l-axis is a rotational axis (MCM#782 (1 1). The angle for rotating 1 turn [
360.000 (degree)

"Ine turn of the motor will generate 10000 pulses.

Gear ratio is 51 (When the serlo motor rotates 5 turns, the [-axis rotates 1

turn.)
1
Resolution = 360000 []
10000 5
_ 36
5

l-axis resolution denominator setting [alue (MCM#243) (15
l-axis resolution humerator setting [alue (MCM#244) (136
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Note 1: When the resolution <1/20, the motor may have the problem of

not able to reach its maximum rotation speed.

Note 2: When the resolution <1/100, the software travel limit should be

Ex:

within the following range:
-9999999 ~ 999999, otherwise an error message may occur which
cannot be released.

For MCM#2411400 and MCM#242( 2, when the []-axis resolution is
smaller than 1100, the setting [alues of the software tral el limit for the
"-axis Parameter 581 should be less than 9999999 and Parameter
601 should be greater than -999999.

MCM# 25911280 System Reserled !

281.
282.
283.
284.
285.
286.
287.
288.
289.

Home Direction for Tool, [-axis.
Home Direction for Tool, [-axis.
Home Direction for Tool, [*+axis.
Home Direction for Tool, A-axis.
Home Direction for Tool, B-axis.
Home Direction for Tool, C-axis.
Home Direction for Tool, U-axis.
Home Direction for Tool, V-axis.
Home Direction for Tool, W-axis.
Format : [ ] » (Default 0)

Setting [10, Tool returning to HIIME in the positil e direction.
Setting (11, Tool returning to HLIME in the negatil e direction

MCM# 29011300 System Reserled !

301.
302.
303.
304.
305.
306.
307.
308.
309.

Home Speed When Tool Going to Home, [-axis.
Home Speed When Tool Going to Home, [-axis.
Home Speed When Tool Going to Home, [-axis.
Home Speed When Tool Going to Home, A-axis.
Home Speed When Tool Going to Home, B-axis.
Home Speed When Tool Going to Home, C-axis.
Home Speed When Tool Going to Home, U-axis
Home Speed When Tool Going to Home, V-axis
Home Speed When Tool Going to Home, W-axis
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Format : [ ][I ] » Unittmm(min (Default 2500)

MCM# 31001320 System Reserled !

321.
322.
323.
324.
325.
326.
327.
328.
329.

Home Grid Speed When Tool Going to Home, [I-axis.
Home Grid Speed When Tool Going to Home, [I-axis.
Home Grid Speed When Tool Going to Home, [-axis.
Home Grid Speed When Tool Going to Home, A-axis.
Home Grid Speed When Tool Going to Home, B-axis.
Home Grid Speed When Tool Going to Home, C-axis.
Home Grid Speed When Tool Going to Home, U-axis.
Home Grid Speed When Tool Going to Home, V-axis.
Home Grid Speed When Tool Going to Home, W-axis.
Format : [ ][] I[] » Unittmmimin (Default[40)

MCM# 33011340 System Reserled !

341.

342.

343.

344.

345.

346.

347.

348.

349.

ECID

The direction that serl o motor search the Grid when [-axis going back to
HIOOME.

The direction that serl o motor search the Grid when [-axis going back to
HIOOME.

The direction that serl o motor search the Grid when [-axis going back to
HIOOME.

The direction that serl o motor search the Grid when A-axis going back to
HIOOME.

The direction that serl o motor search the Grid when B-axis going back to
HIOOME.

The direction that serl o motor search the Grid when C-axis going back to
HIOOME.

The direction that serl o motor search the Grid when U-axis going back to
HIOOME.

The direction that serl o motor search the Grid when V-axis going back to
HIOOME.

The direction that serl o motor search the Grid when W-axis going back
to HUME.

Format : [ ] » (Default[0)

When MCM#34110, the 2" and 3™ direction is the same with 1t
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MCM#341111, the 2"% is the same with 1% .
MCM#34111128, the 2nd direction is opposite to 1st .
MCM#34111256, the 2nd and 3rd direction is opposite to 1st .

Set the moling speed when the tool, after haling touched the HI'ME limit
switch, is searching for the encoder grid signal during H IME execution.
HUST H4DHDIHID CNC has three (3) different speeds when you
execute HIIME function as shown by Fig 7.2.

Speed 1] The motor accelerates to Speed 1 and its maximum speed is
determined by the settings of MCM #301 [1#309, ([, [], [, A, B,
C, U, V, W-axis) and the direction by MCM #281 [1#289. When
tool touches the home limit switch, it starts deceleration to a
stop.

Speed 211 The motor accelerates again to speed 2 and its maximum
speed is el ual to 114 of Speed 1 and the direction is by MCM
#3411 #349. When tool starts lealing the home limit switch, it
starts deceleration to a stop.

Speed 30[] The motor accelerates to speed 3 and its maximum speed is
determined by the settings of MCM #3211 #329 and the
direction by MCM #3411 #349. [Ince the encoder grid index is
found, motor decelerates to a stop. This is the H[IME position.

Note that the length of the Home limit switch should be longer than the
distance for the deceleration of Speed 1. [1therwise, serious error may
result. The el uation to calculate the length of the Home limit switch is

FDCOM*ACC
60000

Length of Home Limit Switch (mm) >

FDCIIM [1Speed 1, in mmimin. (MCM #30111#309)
ACC "1 Time for accelerationideceleration, in ms. (MCM #505)
60000 160 seconds 160 * 1000 milliseconds

When the C-bit C06311 in PLC program, it commands the controller to do
homing operation. Do homing operation for [-axis if R232( 11, do [J-axis if
R232(2, do [ [axis if R232[ 4 , do Al axis if R232[18 and do four axes
simultaneously if R2321115.
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Ex(1 FDCIIM [13000.00 mmImin, and ACC 1100 ms
Length of Home Limit Switch (13000 * 100 160000 [15 mm

Speed : MCM #1361#139
Direction : MCM#1300#133

Touch the LIMIT SWITCH
C0641 ~ CO65[1 ~ CO66.1

Speed A \
1% Section

/

»
-

2nd

N\

Leale the LIMIT SWITCH

C064[0 - CO65[0 - CO66L0
Speed : MCM#13601#139 (114
Direction : MCM#2311#2341256

3rd /

INDE(] of finding Encoder
Speed : MCM#142(1#145
Direction : MCM#2311#23411256

!

= Tool Position

Fig 7.2 (A) Homing Speed and Direction of finding ( GRID )

Speed !

)

Speed : MCM #1361#139
Direction : MCM#1300#133

Touch the LIMIT SWITCH
C0641 ~ CO65[1 ~ CO66.1

\1 1st Section ‘/

INDE(] of finding Encoder
Speed : MCM#142(1#145
Direction : MCM#231(01#23411128

3I’d

[\

\_ ’znd

= Tool Position

N

Leale the LIMIT SWITCH
C064[0 ~ C065.0 ~ CO66L0
Speed : MCM#136#139 (1114
Direction : MCM#2310#23411128

Fig 7.2 (B) Homing Speed and Direction of finding (GRID )




Speed : MCM #1361#139 Touch the LIMIT SWITCH
Direction : MCM#1300#133  [C064(1 -~ C065(1 ~ CO66(1
Speed A
. _ Leare the LIMIT SWITCH
1% Section C06410 ~ C06510 - C066/ 0

7 MCM PARAMETERS

-

Speed : MCM#13611#139 (1114
" |Direction : MCM#2310#234111

< > = Tool Position

INDE(] of finding Encoder
Speed : MCM#142(1#145
Direction : MCM#2311#234111

Fig 7-2 (C) Homing Speed and Direction of finding (GRID)

Speed : MCM #13611#139
| Direction : MCM#1300#133

Touch the LIMIT SWITCH
1%t Section / C064 1 ~ CO65.1 ~ CO66.1

/ nd

Speed

= Tool Position
INDEL of finding Encoder . \ Leale the LIMIT SWITCH
Speed : MCM#14201#145 C064[0 ~ CO65[0 - CO66L0
Direction : MCM#23100#234010 Speed : MCM#1360#139 (1114

Direction : MCM#2310#234110

Fig 7-2 (D) Homing Speed and Direction of finding (GRID)

MCM# 35001360 System Reserled !

361.
362.
363.
364.
365.
366.
367.
368.
369.

Setting the [-Home grid setting.
Setting the [-Home grid setting.
Setting the [ -Home grid setting.
Setting the A-Home grid setting.
Setting the B-Home grid setting.
Setting the C-Home grid setting.
Setting the U-Home grid setting.
Setting the V-Home grid setting.
Setting the W-Home grid setting.
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Format [ ][ [ .L [ ] (Default’0.000), unittmm

Lealing from the origin switch signal, deliating from the abol e set
distance, and then you can start to execute the Homing process (third
section) to locate the motor Gird signal.

MCM# 37011380 System Reserled !

381.
382.
383.
384.
385.
386.
387.
388.
389.

Home-Shift Data, [-axis.
Home-Shift Data, [-axis.
Home-Shift Data, [-axis.
Home-Shift Data, A-axis.
Home-Shift Data, B-axis.
Home-Shift Data, C-axis.
Home-Shift Data, U-axis.
Home-Shift Data, V-axis.
Home-Shift Data, W-axis.
Format : [ ].L ][] » Unittmm(min (Default’0.000)

Set the amount of coordinate shift for HLIME location (or machine origin).
With these settings, the machine coordinate will be shifted by the same
amount when you execute "Home". If home shift data are [ero for all
axes, the machine coordinate after "Home" operation will be [‘ero also.
Note that the work coordinate will be shifted by the same amount.

MCM# 3901400 System Reserled !

401.

402.

403.

404.

405.

406.

The distance that serl 0 motor search the Grid when [-axis going back to
HOME.
The distance that serl 0 motor search the Grid when [-axis going back to
HOME.
The distance that serl 0 motor search the Grid when [+axis going back to
HOME.
The distance that serl 0 motor search the Grid when A-axis going back to
HOME.
The distance that serl 0 motor search the Grid when B-axis going back to
HOME.
The distance that serl 0 motor search the Grid when C-axis going back to
HOME.
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407. The distance that serl 0 motor search the Grid when U-axis going back to
HIIME.

408. The distance that ser o motor search the Grid when V-axis going back to
HIIME.

409. The distance that serl o motor search the Grid when W-axis going back
to HOME.
Formatl L] L. L] (Default 10.000)

The distancels maximum when serl 0 motor searching the Grid signal(’
EC:

The sero motor of [J-axis turns 314 round [15.000 mm, MCM# 401 (15.200
The sero motor of [J-axis turns 314 round [15.000 mm, MCM# 402 (15.200
The sero motor of [-axis turns 34 round [15.000 mm, MCM# 403 15.200
The sero motor of A-axis turns 314 round [15.000 mm, MCM# 404 (15.200
The sero motor of B-axis turns 314 round [15.000 mm, MCM# 405 (15.200
The ser’ 0 motor of C-axis turns 34 round 15.000 mm, MCM# 406 (15.200

% If it exceeds the range and the motor can not find the Grid still. ERR15 will
be shown up.

MCM# 4100420 System Reserled !

421. [-axis origin switch (C"N.[1 nodel+N.C node)
422. [ -axis origin switch (T'N.[J node[*"N.C node)
423. [1-axis origin switch (71'N.J node+"N.C node)
424. A-axis origin switch (T"N.[1 node[+N.C node)
425. B -axis origin switch (7'N.[J node[*"N.C node)
426. C-axis origin switch (TI"N.[J node+ N.C node)
427. U-axis origin switch (C'N.[J node+N.C node

428. V-axis origin switch ([1'N.[1 node+"N.C node

429. We-axis origin switch (C'N.[J node+N.C node

Example[TMCM 42115
Set 15 to be the [-axis origin signal with format N[

MCM 425(-6
Set 16 to be the A-axis origin signal with format NC
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¢ Default = 0, Funcitons are inactive, #+ 0, Functions are active.
& If a homing process with C64-69 is planned in PLC, it shall be
based on the activity set by PLC.

MCM# 4301440 System Reserled !

441.
442.
443.
444.
445.
448.
447.
448.
449.

Direction of Motor Rotation, [I-axis.
Direction of Motor Rotation, [I-axis.
Direction of Motor Rotation, [-axis.
Direction of Motor Rotation, A-axis.
Direction of Motor Rotation, B-axis.
Direction of Motor Rotation, C-axis.
Direction of Motor Rotation, U-axis.
Direction of Motor Rotation, V-axis.
Direction of Motor Rotation, W-axis.
Format : [ ] » (Default 0)

Setting (10, Motor rotates in the positi’ e direction. (CW)
Setting [ 1, Motor rotates in the negatil e direction. (CCW)

This MCM can be used to relerse the direction of motor rotation if desired.
So you dont/hal e to worry about the direction of rotation when installing
motor. These parameters will affect the direction of HIIME position

IMPORTANT[ Motor Dilergence

Due to the [ariations in circuit design of the ser(o drifers that are
alailable from the market, the proper electrical connections from serlo
encoder to the driler, then to the CNC controller may [ary. If the
connections do not match properly, the motor RPM may become
dilergent (Rotate [1 HIGH RPM) and damage to the machine may result.
For this reason, HUST strongly suggest separate the serl o motor and the
machine before you are 10001 sure the direction of the motor rotation. If a
motor dil ergence occurs, please inter-change the connections of (A and
B phase) and (A- and B- phase) on the dril er side.

(This statement has nothing to do with MCM #1541 #157 but its Cery
important when connecting electrical motor.)
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If a motor dil ergence occurs, please inter-change the connections of (A
and B phase) and (A- and B- phase) on the dril er side.

Ser[ 0 connections dependent

on different maker

—
A
A
ACIS B
B
5 | XX XX
m X
VCMD Displacement command -10 | [(11QV Serio
GND ov signal
TOG
Pulse
Pulse- >< >< ><\\
SignJ
Sign- _W X XX
— 1

Fig7.3

MCM# 4500460 System Reserled !

461.
462.
463.
464.
465.
466.
467.
468.
469.

Encoder Multiplication Factor, [l-axis.
Encoder Multiplication Factor, [l-axis.
Encoder Multiplication Factor, [-axis.
Encoder Multiplication Factor, A-axis.
Encoder Multiplication Factor, B-axis.
Encoder Multiplication Factor, C-axis.
Encoder Multiplication Factor, U-axis.
Encoder Multiplication Factor, V-axis.
Encoder Multiplication Factor, W-axis.
Format : [ ] » (Default 4)

“Inly one the following 3 numbers(’

Setting [11, Encoder pulse number is multiplied by 1.
Setting [12, Encoder pulse number is multiplied by 2.
Setting 14, Encoder pulse number is multiplied by 4.
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Note/]

The setting of multiplication is highly relatil e with machineis rigidity. If a motor
dilergence occurs too healily, it means that the rigidity is too big. And then it
can be improled by lowering the multiplication.

Ex[ If factor [12 for MCM #161 and the encoder resolution is 2000

pulsesire(]

then the feed-back signals 112000 * 2 (14000 pulsesirelIfor [-axis.

MCM# 4700480 System Reserled !

481.
482.
483.
484.
485.
486.
487.
488.
489.

_-axis impulse command width adustment.
_-axis impulse command width adustment.
[-axis impulse command width adustment.
A-axis impulse command width adustment.
B-axis impulse command width adustment.
C-axis impulse command width adustment.
U-axis impulse command width adustment.
V-axis impulse command width adustment.
W-axis impulse command width adustment.
Format[ [ ][ ] (Default 4)

Setting range 1163 °

Used to adiust each axial impulse command width

If the pulse freluency from H4DIHG6DHID controller is 1H[] then the
cycle time of a pulse is 0.25us. If it is reluired to extend the pulse cycle
time, it can be achiel ed through adlust ment of the impulse width.

For example!
If MCM 48614, the impulse cycle time in the [J-axis direction is
4*0.25[11.5us and the fre[luency is 625 1H( !

MCM# 4901500 System Reserled !

501.

Master(Slal e Mode Setting
Format : [_.L ][I ] » (Default’0)

Setting (10, CNC mode, MasteriSlal e mode N[IT set.
11, [-axis as master axis, [, [, A, B, C, U, V, W-axis as slal e axes.

7-38



7 MCM PARAMETERS

12, [l-axis as master axis, [, [, A, B, C, U, V, W -axis as slal e axes.
13, [*raxis as master axis, [, [, A, B, C, U, V, W -axis as slal e axes.
14, A-axis as master axis, [, [], [], B, C, U, V, W -axis as slal e axes.
15, B-axis as master axis, [, [], [, A, C, U, V, W -axis as slale axes.
16, C-axis as master axis, [, [, [, A, B, U, V, W -axis as slal_e axes.
17, U-axis as master axis, [, [, [, A, B, C, V, W -axis as slale axes.
18, V-axis as master axis, [, [], [}, A, B, C, U, W -axis as slale axes.
19, W-axis as master axis, [, [], [, A, B, C, U, V -axis as slale axes.
11256, Round Corner Non-stop [peration

502. Type of Motor AccelerationDeceleration
Format : [ ] » (Defaulti11)

Setting (11, Linear type.
Setting (12, "S" curle.

503. Home command mode setting.

BITO (10 [J axis find Home grid al ailable, [ 11 [ axis no need to find Home grid.
BIT1 (10 [ axis find Home grid al ailable, [ 11 [] axis no need to find Home grid.
BIT2 10 [N axis find Home grid al ailable, [ 11 [1axis no need to find Home grid.
BIT3 10 A axis find Home grid al ailable, [ 1 A axis no need to find Home grid.
BIT4 (10 B axis find Home grid al ailable, [ 1 B axis no need to find Home grid.
BIT5 (10 C axis find Home grid alailable, (11 C axis no need to find Home grid.
BIT6 [10 U axis find Home grid alailable, (11 U axis no need to find Home grid.
BIT7 (10 V axis find Home grid al ailable, [ 1 V axis no need to find Home grid.
BIT8 [10 W axis find Home grid alailable, [ 1 W axis no need to find Home grid.

504. Serl o0 Motor AccelerationDeceleration Time, GO0O.
Format : [ ][ ][] » UnitCmillisecond (Default 1100)
Setting Range( 12 (13000 millisecond

505. Serlo Motor AccelerationDeceleration Time (T), GO1.
Format : [ ][ ][] » UnitCmillisecond (Default'1100)
Setting Range( 12 (13000 millisecond.
100 milliseconds is the recommended setting for both GO0 and GO1.

If MCM #502 setting (10, type of accel.ldecel. for GO1 [Jexponential
If MCM #502 setting (11, type of accel.ldecel. for GO1 []Linear.
If MCM #502 setting (12, type of accelerationideceleration for GO1 [1"S"
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506.

507.

508.

509.

510.

511.

512.

513.

514.

515.

curle. In this case, the actual accelerationdeceleration time is twice the
setting ralue.

Acceleration/Deceleration Time for G99 Mode.
Format : [ ][ ][] » Unitl] Millisecond (Default 1100)

Setting Rangel 4 113000 ms.

Set the spindle Acceleration/Deceleration time in master mode.
Format : [ ][ ][] Unit.l Millisecond (Default 1100)

Setting Rangel 4 113000 ms.

Spindle Encoder Pulse Per Relolution
Format : [ ][ ][ [ ] » Unit[ Pulserel1 (Default 4096)

Set Spindle Motor RPM When Vemd 110 Volt.
Format : [ ][ ][ ][] UnittRPM (Default 13000)

Spindle [oltage command 0V output balance adiustment (open circuit).

Spindle [oltage command slope correction (open circuit).
Format : SO ][] » (Default[0), Set the reference [alue 2047.

Spindle RPM correction (based on feedback from the encoder).

Starting Number for Auto Generation of Program Block Number.
Format : S{I[] » (Default[0)

Increment for Auto-generation of Program Block Number.
Format : D1 [ ] » (Default 0)

If D (10, the program block number of a single program block will not be
generated automatically.
In the Edit or Teach mode, the block number of a single block can be
automatically generated by simply press the INSERT key. If the RESET
key is pressed, the block number of a single block will be renumbered
according to the setting [alues in Parameters 514 and 515.
Ex(1 S110,D 15
The program block number will be generated in the sel uence!]
5,10,15,20,25 11
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517.

518.

519.

520.

7 MCM PARAMETERS

Denominator of Feed-rate Multiplication Factor for MPG Test.

Numerator of Feed-rate Multiplication Factor for MPG Test.
Format : [J ] ][] » (Default[1100)

Notel If the MPG rotation speed is not proper, it can be adlusted by
MCM#516, #517. The two items are up to 5 units and it must be integer.
They also can not set as [ero.

Handwheel direction
Format [ | (Default(10).

If it is necessary to change the relation between the current handwheel
rotational direction and the axial displacement direction, it can be
achiel ed by setting the [alue to 0 or 1.

It can be adlusted separately the corresponding axial direction bit 0 [x
bit 1 [y....

Example[ BIT 01 The [I-axis handwheel command is rel erse, but other
axes remain at the default.

Set Acceleration [ Deceleration Time for MPG
Formatl ][ ][], (Default [164), Unit milliseconds

Setting Rangel 4512 ms.

The motor acceleration [ deceleration time is e[ ual to MCM #519 when
MPG hand-wheel is used in [11G mode.

RS232C Baud Rate.
Format : [ ][ I[ ] » (Default [138400)

Set RS232C communication speed. Choose from, 9600, 19200, 38400,
57600, 115200 Speed rate 38400 stands for 38400 bits per second.

In addition, use the following settings for your PCI]
Parity --Elen
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Stop Bits -- 2 bits
Data Bits [17 bits

521. Flag to Sale the Data of RO0O0IR199 in PLC when power-off.
Format : [ ] » (Default 0)

Setting 10, NIT tosale.
Setting 11256, Sale RO0O0IR199 data.

522. Serl 0 Error Count
Format : [ ] » (Default 0)

When executing locating operation, the controller has sent out the
“oltage command, but the motor maybe fall behind some distance. This
parameter is used to set that the controller could execute next operation
or not according to the setting range of pulse

Set MCM#522 (10 for generating 4096 pulses.
Set MCM#522 = 0 for user defined [alue.

523. Radius [diameter programming mode
Format[ [ ] (Default 110)

O[Radius programming
1 Diameter programming

524. METRICIINCH Mode Selection (default [10)
Format : [ ][ ][] » (Default [10)

Setting [10, Measurement in METRIC unit.
Setting [1 1, Measurement in INCH unit.

525. Error in Circular Cutting
Format : [ ][I ] » (Default [11)
Range(1 132

In circular cutting, the ideal cutting path is a circular arc, but the actual
motor path is along the arc cord (a straight line). Therefore, there is a
cutting error as shown in the figure below.

7-42



7 MCM PARAMETERS

The less the setting setl the
better the circular arc cut.

Cutting Error

Fig 7.4

This parameter enables the user to adiust acceptable error. The smaller
is the setting (1, the best), the better the circular cutting result. Howe'er,
the setting should not be too small to the point that itls not able to drile
the motor.

526. 6-axis parameter settings in pulse type
Format [ ][ ][], Default[ 0

Setting =001 pulse [ldirection
Setting =11  [J< pulse
Setting =21 in the format of Phase A or B

527. Setting the G01 speed [alue at booting
Format L] LI ] (Defaulti1000)

After booting, in executing the program or MDI command, if you hale not
used the F command yet, nor the current single block has designated the
F [alue, then use the MCM 527 [alue as the F [alue of the current single
block.

528. Setting the tool compensation direction
Format(]_] (Default0)

0 : HUST
1: FANUC

Tool-wear compensation direction - HUSTL same direction] FANUC[
reLerse direction.

529. It is used for adlusting the GO1Is accelerationideceleration time when the
acceleration(deceleration type is set to an [Slicurle.
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531.

532.

533.

534.

Format ][ ][ ] (Default’1100) in unit of millisecond (msec).
When MCM 502 =2, the function can then be sustained.
Setting range 100512 ms.

Line editing entry format and numeral decimalls automatic-generating
setting.
Format=[_] (default setting 0)

=0 The standard mode.
=1 When setting the parameter [alues in the system master list, the
system will automatically add a decimal point to el en numbers.
Ex : MCM 401 setting

Enter (1 ” =1.000
Enter (nter ng=1.999
=2 Line Editing.

Ex : Enter GOO [10.
Standard mode steps :

Step 1 Step 2 Step 3 Step 4
Gl ENTER 0. ENTER
Line editing :
Step 1 Step 2
Gl 110. ENTER
=4 At editing, decimal point will be automatically generated for the
“ariable [alue.

At program editing and also entering el en numbers, the system
will automatically add decimal point to el en numbers.

In the milling mode, set the gap for drill to withdraw.
Format [ ]. [ ][ ][ ] (Default[12.000) unitimm

Setting the test following count

Formatl L] LI L] (Default10)
With use of parameter Item No0.534

Testing the axial setting of the serl o following error function
Format [ J_J[ ] (Default C10)
Set the testing corresponding to the axis with Bit



535.

7 MCM PARAMETERS

Description!

When MCM534 =1 and Bit0 (11, test the [-axus.
When MCM534 =2 and Bit1 11, test the [-axis.
When MCM534 =4 and Bit2 11, test the [axis.
When MCM534 =8 and Bit3 [ 1, test the A-axis.
When MCM534 =16 and Bit4 (11, test the B-axis.
When MCM534 =32 and Bit5 (11, test the C-axis.
When MCM534 =64 and Bit6 (11, test the U-axis.
When MCM534 =128 and Bit7 [/ 1, test the V-axis.
When MCM534 =256 and Bit8 [ 1, test the W-axis.

When MCM534 =511, i.e. BitO [] Bit8[1 1, then test [IMITIABICUNVIW-
axes at the same time.

Caution: For HUST H4D/H6D/H9D controller, if the servo motor used
is a voltage command type, it is necessary to set testing the
following error function ( not applicable for the impulse command

type).

The controller will compare the actual feedback difference of the serlo
motor with the setting of the parameter Item No 533. If the controller
detects that the axis has been set beyond the range, the system will
display an error message.

Examplel'When the parameter Item No 53314096, the parameter Item
No 534111, and

The actual motor following error
>
4096 (Parameter Iltem No 533), it will generate ERROR 02 X

Controller ID number
Control connection of multiple units with PC. Currently, the function is
reserled.
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536.

537.

539.

540.

541.

Setting the minimum slope of the Auto Teach function

Format | ][ 1.LI[] (Default]0)
Setting range( 1 360.00 [1-360.00

Setting the first point distance of the Auto Teach function.

Format [ | I J.L I ] (Default]0)

538.G41 and G42 Handling type

Format( [ | (Default 0)

When the setting [alue [0, an error is displayed, the interference problem

is not handelled, and the motion is stopped.

1 Automactilly handle the interference problem.

2 The error message is not displayed and the interference problem is
not handeled.

System Reserl ed

Adlustment of the feedback direction for the axes
Format [_|[_][ ] (Default 0)
Set the corresponding axes by the bit pattern.

Description!

If MCM540=1, Bit0 11, the feedback direction is relerse for the [J-axis.
If MCM540=2, Bit1 (11, the feedback direction is relerse for the [J-axis.
If MCM540=4, Bit2 (11, the feedback direction is relerse for the [*+axis.
If MCM540=8, Bit3 11, the feedback direction is relerse for the A-axis.
If MCM540=16, Bit4 11, the feedback direction is reLerse for the B-axis.
If MCM540=32, Bit5 11, the feedback direction is re_erse for the C-axis.
If MCM540=064, Bit6 ] 1, the feedback direction is re_erse for the U-axis.
If MCM540=128, Bit7 [ 1, the feedback direction is reLerse for the V-
axis.

If MCM540=256, Bit8 1 1, the feedback direction is relerse for the W-
axis.

Arc type
Format( [ | (Default 0)

Setting [0 arc cord height control.
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1 arc cord length control.
2 system internal automatic control (500 sections(sec).

MCM# 542560 System Reserled !

561.
562.
563.
564.
565.
566.
567.
568.
569.

'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.
'Sl icurl e accel.ldecel.

profile setting for the [I-axis.
profile setting for the [1-axis.
profile setting for the [-axis.
profile setting for the A-axis.
profile setting for the B-axis.
profile setting for the C-axis.
profile setting for the U-axis.
profile setting for the V-axis.
profile setting for the W-axis.

MCM# 57001580 System Reserled !

581.
582.
583.
584.
585.
586.
587.
588.
589.

Software 1T Limit in
Software 1T Limit in
Software 1T Limit in
Software 1T Limit in
Software 1T Limit in
Software 1T Limit in
Software [T Limit in
Software [T Limit in

N
N
N
N
N
N
N
N
Software [IT Limit in (L)) Direction, W-axis. (Group 1)

Format : [ ]I ILIC] » UnitCmmimin (Default[19999.999)

A~ A~ A~ o~ A~ o~ o~ o~

Direction, [J-axis.
Direction, [J-axis.
Direction, [J-axis.
Direction, A-axis.
Direction, B-axis.
Direction, C-axis.
Direction, U-axis.
Direction, V-axis.

Group 1)
Group 1)
Group 1)
Group 1)
Group 1)
Group 1)
Group 1)
Group 1)

N~ N N~ N~ ~—~ ~ ~ ~
AN A~ A~ N AN N N~

7 MCM PARAMETERS

When R209 Bit301/1, the “Slicurle accel./decel. profile settings can be
configured independently.

Set the software ol er-tralel (LIT) limit in the positi e () direction, the
setting [alue is el ual to the distance from positi’e [T location to the
machine origin (HLIME).

MCM# 590011600 System Reserled !

601. Software [T Limit in (-) Direction, [J-axis. (Group 1)
602. Software [IT Limit in (-) Direction, [J-axis. (Group 1)
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603. Software [T Limitin (-
604. Software [T Limitin (-
605. Software [JT Limit in (-
606. Software [IT Limitin (-
607. Software [T Limit in (-) Direction, U-axis. (Group 1)
608. Software [T Limit in (-) Direction, V-axis. (Group 1)
609. Software [T Limit in (-) Direction, W-axis. (Group 1)

Format : [ ].LCIC] » UnitCmmimin (Default-9999.999)

Direction, [-axis.
Direction, A-axis.
Direction, B-axis.
Direction, C-axis.

—

Group 1)
Group 1)
Group 1)
Group 1)

N— N N N N N
AN o~ o~ A~~~

Set the software ol er-tralel (LIT) limit in the negatile (-) direction, the
setting [alue is el 'ual to the distance from negati’e [T location to the
machine origin (H[IME). Figure below shows the relationship among the
software [IT limit, the emergency stop, and the actual hardware limit.

MCM# 61001620 System Reserled !

621. Software [T Limit in
622. Software [T Limit in
623. Software [T Limit in
624. Software [T Limit in
625. Software [T Limit in
626. Software [IT Limit in
627. Software [T Limit in ([]) Direction, U-axis. (Group 2)
628. Software [T Limit in ([]) Direction, V-axis. (Group 2)
629. Software [T Limit in (L) Direction, W-axis. (Group 2)

Format : [ ]I ILIC] » UnitCmmimin (Default[19999.999)

[
[
[
[
[
[

Direction, [J-axis.
Direction, [J-axis.
Direction, [J-axis.
Direction, A-axis.
Direction, B-axis.
Direction, C-axis.

Group 2)
Group 2)
Group 2)
Group 2)
Group 2)
Group 2)

.~ o~ o~ o~ o~ o~ o~ o~
N~ N N~ N~ ~—~ ~ ~ ~
AN A~ A~ N AN N N~

%In PLC when C10=1, it detects unit 2 software(s range limit.

% ,Set the software ol er-tralel (LIT) limit in the positie (1) direction, the
setting [alue is el ual to the distance from positite [T location to the
machine origin (HLIME).

MCM# 63011640 System Reserled !

641. Software [T Limit in (-) Direction, [J-axis. (Group 2)
642. Software [T Limit in (-) Direction, [J-axis. (Group 2)
643. Software [T Limit in (-) Direction, [-axis. (Group 2)
644. Software [IT Limit in (-) Direction, A-axis. (Group 2)
645. Software [T Limit in (-) Direction, B-axis. (Group 2)
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646. Software [T Limitin (-) Direction, C-axis. (Group 2)
647. Software [T Limit in (-) Direction, U-axis. (Group 2)
648. Software [T Limit in (-) Direction, V-axis. (Group 2)
649. Software [T Limit in (-) Direction, W-axis. (Group 2)
Format : [ LI ].LCIC] » UnitCmmimin (Default-9999.999)

nln PLC when C10=1, it detects unit 2 software(s range limit.

% ,Set the software ol er-tralel (LIT) limit in the negatile (-) direction, the
setting [alue is el ual to the distance from negati’'e [T location to the
machine origin (HLIME).

A~ Emergency
& Actual Hardware Limit

510 mm each
x|

Machine (Jrigin
o

Software [T Limit
<+«—}— (MCM#58111#649)

Fig 7.5

A

MCM# 650011660 System Reserled !

661.Flag to Clear [-axis Program Coordinate on M02, M30 or M99 Command.
662.Flag to Clear [-axis Program Coordinate on M02, M30 or M99 Command.
663.Flag to Clear [-axis Program Coordinate on M02, M30, or M99 Command.
664.Flag to Clear A-axis Program Coordinate on M02, M30, or M99 Command.
665.Flag to Clear B-axis Program Coordinate on M02, M30, or M99 Command.
666.Flag to Clear C-axis Program Coordinate on M02, M30, or M99 Command.
667.Flag to Clear U-axis Program Coordinate on M02, M30, or M99 Command.
668.Flag to Clear V-axis Program Coordinate on M02, M30, or M99 Command.
669. Flag to Clear W-axis Program Coordinate on M02, M30, or M99

Command.

Format : [ ] » (Default 0)

Used as flag to clear the coordinate when program execution encounters
MO02, M30 or M99 function. The following settings are [alid for both [ and
-axis.
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Setting (10, Flag is [JFF, N[IT to clear.

Setting (11, Flag is [IN, [IES to clear when encountering M02 and M30.
Setting 12, Flag is [IN, ['ES to clear when encountering M99.

Setting (13, Flag is [IN, ['ES to clear when encountering M02, M30 and
M99.

MCM# 67001680 System Reserled !

681.
682.
683.
684.
685.
686.
687.
688.
689.

Set Incremental/Absolute Mode, [J-axis coordinate.
Set Incremental/Absolute Mode, [J-axis coordinate.
Set Incremental/Absolute Mode, [-axis coordinate.
Set Incremental/Absolute Mode, A-axis coordinate.
Set Incremental/Absolute Mode, B-axis coordinate.
Set IncrementallAbsolute Mode, C-axis coordinate.
Set IncrementallAbsolute Mode, U-axis coordinate.
Set Incremental/Absolute Mode, V-axis coordinate.
Set IncrementallAbsolute Mode, W-axis coordinate.
Format : [ ] » (Default’1) for absolute positioning

Ex('Set MCM 681 (1 0, [] [alue represents the incremental position and
U lalue is ineffectil e.
"1 1, [ [alue represents the incremental position and
U (alue is the incremental position.

*Note 111 After the parameters are set, execute the command GO01
CpEE e e B the program will perform the axial motions
according to the configured incremental or absolute positions.
HIOD[! When R209 [ 4, the incremental address codes of

1,0, will be U,V,W. Howel er, the A,B,C axes hale no
incremental address code, they cannot be used in the
same way as the [1,[],[] axes which allow the
conlersion between the incremental positioning and the
absolute positioning. It is necessary to use the
G90/G91 modes to use them.

HIOD( [}, 01,0,A,B,C,U,V,W hal e no incremental address codes,
so they cannot allow the conlersion between the
incremental positioning and the absolute positioning. It
is necessary to use the G90(G91 mode to use them.
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*Note 2[1 For H9D using the incremental address codes U,V,W, it is
necessary to set the parameters 1 of the [],[1,[] axes for the
absolution positioning so that the U,V,W commands can be
performed in the program.

*Note 311 If the G90IG91 mode is used for the 9-axis absolute or
incremental positioning change, no matter the parameters are
configured for absolution positioning or for incremental
positioning, the single block [1,(1,1,A,B,C,U,V,W commands
will use the G90/G91 mode for absolute positioning or
absolute increments after the G90/G91 mode is used.

*Note 411 When the controller in HID is configured to use U,V,W as the
incremental address codes, it will not be influenced by the
G90(G91 mode.

Format of mode appointment(]

G9a0 Absolute coordinate
G91 Incremental coordinate

1. GO0 [J
When writing G90 in the program, all the axes of [1,(1,[1A,B,C,U,V,W are the
absolute coordinate. All following nodes! axes direction will also feed absolutely.
(See E[11)
The incremental codes U,V,W also can be used in G90 mode. Then [, [], [
axes will feed incrementally. But A-axis still feed absolutely. Until it meeting G91
or recycling the program, then the G90 will be ol er.

E[110G90 Set Absolute Coordinate

N1 G90

N2 G1 [120.000 [115.000 PO to P1

N3 [135.000 125.000 P1 to P2

N4 [160.000 130.000 P2 to P3
2. G911

When writing G90 in the program, all the axes of [1,(],[,A,B,C,U,V,W are the
incremental coordinate. All following nodes! axes direction will also feed
incrementally. (See E[12)

In G91 mode, [,[],[ | represent the incremental [alue. The codes of U, V, W are
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not necessary. The axis will mol e to nowhere.

Until it meeting G90 or recycling the program, then the G91 will be ol er.

E120G91 Set Incremental Coordinate

N1 G91

N2 G1 [120.000 [115.000 PO to P1
N3 [115.000 110.000 P1 to P2
N4 [125.000 5.000 P2 to P3

“— 20 4’|‘*154+* 25 *’|

Fig 7.6

MCM# 69017700 System Reserled !

701.
702.
703.
704.
705.
706.
707.
708.
709.

-axis, Position gain.
-axis, Position gain.
axis, Position gain.
A-axis, Position gain.
B-axis, Position gain.
C-axis, Position gain.
U-axis, Position gain.
V-axis, Position gain.
W-axis, Position gain.
Format : [ ][ ][ ] » (Defaulti’64) » Setting Range 8640 o

Parameters 70111709 are used to set the loop gain. The recommended
“alue is 64. This setting [alue is essential to the smooth operation of the
motor. [Ince it is configured, please do not change it arbitrarily.
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DGOV N12864 N[6464 N[ 3264
VCMD

DriLer output
[oltage

/

1024 2046 4096
Ser(o error (ERRIJR CIJUNT)

Fig 7-7 Driler output [oltage [s. the serl o error

The position gain and HUST H4DHG6D[HID output [ oltage command
can be calculated as follows!|

Setting value
64

Position Gain =

NC controller output voltage command
10V

= GAIN * Servo feedback error * (
2048

)

The controller in HUST is a closed-loop system. The serlo error is the
difference between the controller position command and the actual
feedback [alue of the ser’o motor. The controller will ad/ust the output
"oltage of the controller properly according to this difference [alue. The
setting [alue of the position gain is related to the stability and the follow-
up of the system ser( 0, so please modify it with care. If(!

Servo mismatch > 4096, the ERROR 02 will occur.
In this case, please correct the [alues of MCM Parameters 70117709 and
then press the “Reset[key. If the problem still exists, please check if the

wire connection of the serlo motor is correct.

Adlustment procedure for smooth motor operation’ (recommended)
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(1) Adiust the serl o dril er. (Please refer to the operation manual of the
driler)

(2) Adiust the MCM Parameters 461~469 for the multipliers (1,2,4) of
the signals from the the speed sensors. In normal condition, if the
motor is locked, the Serl o Error will be oscillating between 0 and 10
if it is oscillating between 4 and 5, the problem can be sol’ed
usually by adiusting the MCM Parameters 461 ~ 469 for the
multipliers, i.e., 4 --[12, or 2 --[]1.

(3) Adiust the [alues of MCM Parameters 70117709 for the position
loop gain.

MCM# 71007720 System Reserled !

721. Break-oler Point (in Error Count) for Position Gain, [-axis.
722. Break-oler Point (in Error Count) for Position Gain, [-axis.
723. Break-oler Point (in Error Count) for Position Gain, [-axis.
724. Break-oler Point (in Error Count) for Position Gain, A-axis.
725. Break-oler Point (in Error Count) for Position Gain, B-axis.
726. Break-oler Point (in Error Count) for Position Gain, C-axis.
727. Break-oler Point (in Error Count) for Position Gain, U-axis.
728. Break-oler Point (in Error Count) for Position Gain, V-axis.
729. Break-oler Point (in Error Count) for Position Gain, W-axis.
Format : [ ][ ][] » (Default[110)

The proper setting of this parameter will assure smooth start-up of serl o
motor. When ser( 0 error is smaller than the setting [alue of MCM

#7211 #729, the position gain is 64. [Itherwise, position gain will be
calculated based on the setting [alue of MCM #70111#709 and the
setting [alues depend on the frictional load on the motor. If the frictional
load is high, setting [alue is small and [ice [ersa.
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Vemd GAIN 1128164 GAIN 1164164 GAIN 13264

0.20

Controller
Command 0-10

0.05
. «— ERRIIR 110
ALY L L L L) L L)
10 20 30 40 50 60 70 80
ERRIR CIIUNT Fig7.7

MCM# 73007740 System Reserled !

741.
742.

743.
744.

745.
746.

747.
748.

749.
750.

751.
752.

753.
754.

755.
756.

757.

‘l-axis Denominator, MPG Hand-wheel Resolution Adiustment. (pulse)
‘l-axis Numerator, MPG Hand-wheel Resolution Adustment. (um)

“l-axis Denominator, MPG Hand-wheel Resolution Adiustment. (pulse)
‘l-axis Numerator, MPG Hand-wheel Resolution Adustment. (um)

"+axis Denominator, MPG Hand-wheel Resolution Adiustment. (pulse)
‘+axis Numerator, MPG Hand-wheel Resolution Adustment. (um)

A-axis Denominator, MPG Hand-wheel Resolution Adlustment. (pulse)
A-axis Numerator, MPG Hand-wheel Resolution Adiustment. (um)

B-axis Denominator, MPG Hand-wheel Resolution Adustment. (pulse)
B-axis Numerator, MPG Hand-wheel Resolution Adiustment. (um)

C-axis Denominator, MPG Hand-wheel Resolution Adustment. (pulse)
C-axis Numerator, MPG Hand-wheel Resolution Adustment. (um)

U-axis Denominator, MPG Hand-wheel Resolution Adiustment. (pulse)
U-axis Numerator, MPG Hand-wheel Resolution Adiustment. (um)

V-axis Denominator, MPG Hand-wheel Resolution Adustment. (pulse)
V-axis Numerator, MPG Hand-wheel Resolution Adustment. (um)

W-axis Denominator, MPG Hand-wheel Resolution Adustment.
(pulse)
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758. W-axis Numerator, MPG Hand-wheel Resolution Adustment. (um)

Format : [ ][] ][] » (Default [1100)
Unit([! Denominator [ pulses, Numerator [1um

Ex10For [J-axis, MCM #741 1100 pulses, MCM #742 (1100 pm.
The resolution for [-axis (1100100 (11 umipulse.
If MPG hand-wheel moles 1 notch ([ 100 pulses), the feed length in
‘-axis 1100 x (100100) 11100 wm J0.1 mm.

Ex2[JFor [J-axis, MCM #743 (1200 pulses, MCM #744 1500 um.
The resolution for [-axis (1500200 [12.5 umipulse.
If MPG hand-wheel moles 1 notch ([100 pulses), the feed length in
[-axis [1100 x (5001200) 1250 um [10.25 mm.

MCM# 75911780 System Reserled !

781.
782.
783.
784.
785.
786.
787.
788.
789.

Set if [-axis is rotational axis.
Set if [-axis is rotational axis.
Set if [-axis is rotational axis.
Set if A-axis is rotational axis.
Set if B-axis is rotational axis.
Set if C-axis is rotational axis.
Set if U-axis is rotational axis.
Set if V-axis is rotational axis.
Set if W-axis is rotational axis.
Format(]_] (Default 0)

Settingl 10 Linear Axis
Setting( 11 Rotational Axis

MCM# 7871800 System Reserled !

801.
802.
803.
804.
805.
806.
807.

The distance of S bit sent before the [-axis reaches in position. (S176)
The distance of S bit sent before the [-axis reaches in position. (S177)
The distance of S bit sent before the [-axis reaches in position. (S178)
The distance of S bit sent before the A-axis reaches in position. (S179
The distance of S bit sent before the B-axis reaches in position. (S180
The distance of S bit sent before the C-axis reaches in position. (S181
The distance of S bit sent before the U-axis reaches in position. (S182

)
)
)
)

7 - 56
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808. The distance of S bit sent before the V-axis reaches in position. (S183)
809. The distance of S bit sent before the W-axis reaches in position. (S184)

Format [ _J[_I[_I[_].L_J[_I[_] (Default]10.000)
Unitl mm

For exampleCLMCM 801 [110.00mm

Giling the commandl'When G01 U30.000 F1000, when the [l-axis
mole 20.000mm and 10.000mm away from the final [alue, the sysem
will send S1767 1IN °

MCM# 80711820 System Reserled !

821.
822.
823.
824.
825.
826.
827.
828.
829.

The accelerateldecelerate time of [J-axis.
The accelerateldecelerate time of [J-axis.
The accelerateldecelerate time of [-axis.
The accelerateldecelerate time of A-axis.
The accelerateldecelerate time of B-axis.
The accelerate(decelerate time of C-axis.
The accelerate(decelerate time of U-axis.
The accelerateldecelerate time of V-axis.
The accelerate(decelerate time of W-axis.
Format/ [ |[ ][ I[ ] (Default 0), Unit (msec)
Acceleration/Deceleration Time (2(13000)

When R209 Bit30=1, the accelerationdeceleration speed can be
programmed independently.

MCM# 83011840 System Reserled !

The pitch error compensation of the guide screw in HUST H4DIH6DHOD is
relatil e to the mechanical origin as the base point.

841.
842.
843.
844.
845.
846.
847.

Pitch Error Compensation Mode Setting, [1-axis.
Pitch Error Compensation Mode Setting, [1-axis.
Pitch Error Compensation Mode Setting, [ -axis.
Pitch Error Compensation Mode Setting, A-axis.
Pitch Error Compensation Mode Setting, B-axis.
Pitch Error Compensation Mode Setting, C-axis.
Pitch Error Compensation Mode Setting, U-axis.
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848. Pitch Error Compensation Mode Setting, V-axis.
849. Pitch Error Compensation Mode Setting, W-axis.
Format([_], Default['0

Setting (10, Compensation canceled.

Setting [1-1, Negatil e side of compensation.

Setting 11, Positil e side of compensation.

[-axis| [-axis| [ Faxis|A-axis | B-axis| C-axis|U-axis| V-axis|W-axis Explanation
0 0 0 0 0 0 0 0 0 | Compensation cancel
A A A A A A A A A Do compensation when tool is or
the (-) side of the reference point
Do compensation when tool is or
1 1 1 1 1 1 1 1 1 |[the ([) side of the reference
point.
Ex[]
MCM # 8411 -1

The pitch error in the [-axis will not be compensated when the tool tralels to
the positil e side of the [-H[IME location. It will be compensated when the tool

tralels to the negatil e side of machine origin.

MCM # 84111
The pitch error in the [-axis will be compensated when the tool tralels to the
positil e side of [ -H[IME location. No compensation will be done when it tral els
to the negati’ e side of machine origin.

Coordinate -100.000

MCM 841 (-1
Negatil e

MCM#850 System Reserled !

851.
852.
853.
854.
855.
856.

Machine HJME
Coordinate 0

Coordinate 100.000

MCM 841 (11

Positil e )
Fig 7.9

Segment Length for Pitch Error Compensation, [I-axis.
Segment Length for Pitch Error Compensation, [I-axis.
Segment Length for Pitch Error Compensation, [-axis.
Segment Length for Pitch Error Compensation, A-axis.
Segment Length for Pitch Error Compensation, B-axis.
Segment Length for Pitch Error Compensation, C-axis.
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7 MCM PARAMETERS

Axis Corrgsez(?:gm?_ggm# for Segment Length Mag;:l;nn;t;?r of
0 MCM# 861 1940 20 1480 mm 80
0 MCM# 941 11020 20 1480 mm 80
0 MCM# 1021 11100 20 1480 mm 80
A MCM# 1101 11180 20 1480 mm 80
B MCM# 1181 111260 20 1480 mm 80
C MCM# 1261 (11340 20 1480 mm 80

1.

Segment length is the total length of ball-screw dilided by the
number of segment.

i: 1000 mm >
[/
= 1 T 1T 1T 1T 1T T T 4
100mm Fig7.10
Ex[
If you want to dilide the ball-screw on [J-axis, which is 1 meter in
length, into 10 segments, the segment length s

1000.0010(100.00mm. This 100.00 mm will be stored in MCM#
851.(Each compensation of them is set by MCM#861[ #940)

If the al erage segment length is less than 20 mm, use 20 mm.

When doing compensation, HUST H4DIH6DIHOD controller will
further dilide each segment into 8 sections. The amount of
compensation for each section is el ual to the whole number, in um,
of 1(8 of the amount in MCM #861( #940. The remainder will be
added to the next section.

Ex[]

Segment length [100.00mm and the amount of compensation is
0.026mm as set in MCM#861. Then, the compensation for each section
is 0.02618110.00325mm. The compensation for this segment will be done
in a manner as tabulated below!]

Accumulated

ArLQg. comp. For each

Actual comp. At

Section | Tool Position ! ' ;
section each section compensation
1 12.5 0.00325 0.003 0.003
2 25 0.00325 0.003 0.006
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3 37.5 0.00325 0.003 0.009
4 50 0.00325 0.004 0.013
5 62.5 0.00325 0.003 0.016
6 75 0.00325 0.003 0.019
7 87.5 0.00325 0.003 0.022
8 100 0.00325 0.004 0.026

MCM# 85711860 System Reserled !

861111340. Amount of Compensation for each segment ([ 1.[1.[LA.B.C-axis) is 80.

The Compensation [alue is in incremental mode. If the number of segment is
less than 80, please fill the uncompensated segments with ero to aloid any
potential errors.

Ex[]

If the segment of compensation is 10, the amount of the compensation from
Seg.11 to 40 ( [laxis MCM#8611940, [laxis MCM#94111020, [‘raxis
MCM#1021111100, A-axis MCM #110101180, B-axis MCM#118111260, C-axis
MCM#1261111340 ) must be set as [ ero.

MCM#8611940 Pitch error compensation of each segment, [-axis.

MCM#941111020 Pitch error compensation of each segment, [-axis.

MCM#1021111100Pitch error compensation of each segment, [-axis.

MCM#1101111180Pitch error compensation of each segment, A-axis.

MCM#1181111260Pitch error compensation of each segment, B-axis.

MCM#1261(111340Pitch error compensation of each segment, C-axis.
Format : [_].L ][] » Unittmm (Default’0.000)

1341. Tool#1, Radius [Iffset Data.
1342. [-axis Uffset Data, Tool#1.
1343. [-axis [ffset Data, Tool#1.
1344. [F+axis [Iffset Data, Tool#1.
1345. A-axis Uffset Data, Tool#1.
1346. B-axis [ffset Data, Tool#1.
1347. C-axis LIffset Data, Tool#1.
Format : [_.L ][] » Unittmm (Default0.000)

1348. Tool#2, Radius offset data.
1349. [J-axis offset data, Tool#2.
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1350. [-axis offset data, Tool#2.
1351. [Faxis offset data, Tool#2.
1352. A-axis offset data, Tool#2.
1353. B-axis offset data, Tool#2.
1354. C-axis offset data, Tool#2.
Format : [_].L ][] » Unittmm (Default 0.000)

MCM#1355111620 : Tool#31140, Radius offset data and [I[TITIIABIC-axis
offset data »

1621. Tool #1 radius wear compensation.
1622. [J-axis, Tool #1 wear compensation.
1623. [J-axis, Tool #1 wear compensation.
1624. [+axis, Tool #1 wear compensation.
1625. A-axis, Tool #1 wear compensation.
1626. B-axis, Tool #1 wear compensation.
1627. C-axis, Tool #1 wear compensation.
Format : [_.LJL ][] » Unittmm (Default 0.000)

1628. Tool #2 radius wear compensation.

1629. [J-axis, Tool #2 wear compensation.
1630. [J-axis, Tool #2 wear compensation.
1631. [Faxis, Tool #2 wear compensation.
1632. A-axis, Tool #2 wear compensation.
1633. B-axis, Tool #2 wear compensation.
1634. C-axis, Tool #2 wear compensation.

Format : [_.L ][] » Unittmm (Default 0.000)

MCM#1635(11900 : Tool#3140, Radius wear compensation and [I[TI[TTABIC-
axis wear compensation o

1901111940 : Tool-tip radius compensation ( Tool-tip#140 )
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® Input Arrangement

Input Description Note
100 EM-STOP Normally Close
101 X-axis Home Limit Normally Close
102 Z-axis Home Limit Normally Close
103 Foot-Switch Talk Switch (PTT)
104 Option Skip Auto/ Semi-Auto Switch
105 Spindle Speed Arrival (Reserved)
106
107
108 CYCST (Key) Reserved for the External Panel
109 Feed Hold (Key) Reserved for the External Panel
110 Reset (Key) Reserved for the External Panel
111 Tool Changer (Key) Reserved for the External Panel
112 No.1 Tool Positioning Signal
113 No.2 Tool Positioning Signal
114 No.3 Tool Positioning Signal
115 No.4 Tool Positioning Signal
116 No.5 Tool Positioning Signal
117 No.6 Tool Positioning Signal
118 No.7 Tool Positioning Signal
119 No.8 Tool Positioning Signal
120 Turret Clamp
121 Bar Feeder Ready
122
123
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® Output Arrangement

Output Description Note
000 Spindle CW
001 Spindle CCW
002 Coolant
003 Alarm Light
004 Spindle Unclamp
005 Lubrication
006 Unclamp Light
007
008 Tool CW
009 Tool CCW
010
o1 Bar Feeder
012
013 Work-piece No. on
014 Servo-on X
015 Servo-on Z

® M-code Versus I/O

M code Description /0 Note
MO3 Spindle CW 000=1
MO04 Spindle CCW 001=1
MO5 Spindle stop 000=0,001=0
MO8 Coolant On 002=1
M09 Coolant Off 002=0
M10 Chuck On 004=1
M11 Chuck Off 004=0
M15 Counter+1 #9501+1
M16 Clear Counter




® PLC Parameters

Arc comp. function 1:cancel 0 |Tool changs tima(10ms)00000
Tool posiioning delay(10ms) 0000 [Maxvalue of WEAR 00.000
Wear direction 0 |Lubricate time(10ms) 000000
BT L T M aTa TATaTaTa W SV T a D=V R B = al
Turret Mode 0 [Tosl number(1710) 00
Bar Feader Timer_1 0000 |Bar Feeder Timer_2 0000
Bar Feeder Timer_3 0000 |Bar Feader Timer_4 0000
PURE Wpe UPTD TowWieew 2R U |Baudnaie Do0000
Power on default 0:G89 1:.G98 0 |G84 Tapping type 0:G98 1:G89 O

Chuck type O:hydraulic 1:general 0

Sp Stop after process 1-Yes 0

Sp rpm of chuck unclamp 00000

Sp filter constant at G02/G030000

Spindle --> standard servo axis

Resolution-Dan.(pulse) Q000000

Traverse speed 0000000

Resolution-Num.{pitch) 0000000

Acc/Dec time 0000

Back Main

Change |
Password

MCM Modify

Time- 1~4:

Steps for automatic feeder:

When there is an automatic bar feeder (Cylinder, Hydrometer), 104=0

M10 includes 2 procedures:

a. Chuck loosen-delay (Time-1) unit /10ms, which is set by machine

manufacturers.
b. Feed cylinder executes the process.

M11 includes 2 procedures:

8 APPENDIX

Fig.8-1

a. Chuck tighten- (Time-2) unit/10ms, which is set by machine manufacturers.
b. Feed cylinder returned. Process is complete.

Time-3: feed time. The setting is based on the length of the material.

Time-4: Tool clamp delay time.
Tool numbers:
Steps for Lathe tool changer:
1. Tool changer Clockwise O08=1

Turn to tool number selection INPUT, manual tool changer is the next.

008=0
Pause 50x5=250 ms (Timer =79)
Tool changer counter clockwise O

NS ok w

09=1

Wait for the signal of tool lock 120=1
Counter Clockwise Continue (Time-4) ms (timer=78)

8-3
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8. 009=0, Tool changer stops.

Tool numbers =1 & >8 Tool changer remains
>1 or <8 Tool changes
Two — six tool numbers can be assigned.

Example: Tool numbers =5

Manual tool changer 1,2,3,4, 1, 2,3... cycle.
TCODE— tool changes.
T202 — changes to the next tool and select the second set of tool

compensation.
T603— Tool number remains. Because 6 is bigger than 5, it will select the
third set of tool compensation instead.



