
GE Fanuc Automation

Computer Numerical Control Products

Series 16 / 18 / 160 / 180 – Model B

Parameter Manual

GFZ-62450E/02 November 1994



GFL-001

Warnings, Cautions, and Notes
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Caution
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Note
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no obligation of notice to holders of this document with respect to changes subsequently made.
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with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein.  No warranties of merchantability or fitness for
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PREFACE . 

The models covered by this manual, and their abbreviations are : 

Product name 0 Abbreviation 
1 

FANUC Series 16.TB 160TB T series or T series 

I FANUC Series 160.TB I 1600TB I ( two-path control)” 

I FANUC Series 16.MB I 160MB M series or M series 

I FANUC Series 160.MB I 1600MB 1 (two-path control)*’ 

FANUC Series 18-TB 180TB 

FANUC Series 180-TB 180-TB 

T series or T series 

(two-path control)‘l 

FANUC Series 18.MB 180MB 
I M series 

FANUC Series 180.MB 1800MB 

Note) Some functions described in this manual may not be applied to some products. For details, 

refer to the DESCRIPTIONS (B-62442E). 

The table below lists manuals related to MODEL B of series 16, Series 18, Series 160 and Series 180. 

In the table, this manual is marked with an asterisk (‘). 

Table 1 Related Manuals 

Manual name 
Specification 

number I I 

I DESCRIPTIONS I B62442E I I 

1 CONNECTION MANUAL (Hardware) I B-62443E I I 

1 CONNECTION MANUAL (Function) 1 B-62443E-I -11 

OPERATOR’S MANUAL FOR LATHE B-62444E 

OPERATOR’S MANUAL FOR MACHINING CENTER B-62454E 

I MAINTENANCE MANUAL I B-62445E I I 
PARAMETER MANUAL 

PROGRAMMING MANUAL (Macro Compiler/Macro Executer) 

B-62450E l 

B-61 803E-1 

FAPT MACRO COMPILER PROGRAMMING MANUAL I B-661 02E ~~ 7-1 
FANUC Super CAP T OPERATOR’S MANUAL 

FANUC Super CAP M OPERATOR’S MANUAL 

’ B-62444EE-1 

B-621 54E 

1 FANUC Super CAP M PROGRAMMING MANUAL I B-621 53E -11 
CONVERSATIONAL AUTOMATIC PROGRAMMING FUNCTION I 

FOR LATHE (Series 18.TB) OPERATOR’S MANUAL 
B-61 804E-1 

I I 

CONVERSATIONAL AUTOMATIC PROGRAMMING FUNCTION 

FOR LATHE (Series 15MODEL B, Series 16 CAPII) OPERATOR’S MANUAL 
B-61 804E2 I1 
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I. DISPLAYING PARAMETERS

1 l DISPLAYING PARAMETERS
Follow the procedure below to display parameters.

@ Press the SYSTEM function key on the CRT/MD1  as many times as required, or alternatively, press
the SYSTEM function key once, then the PARAM  section select soft key. The parameter screen is
then selected.

Function keys

Note) Pressing the SYSTEM function key displays section select soft keys including PARAM.

: >I I
i MEM STRT Ml-N  FIN *** lOzO2:30 /t Soft key display

[PARAM]  [ DGNOS ] [ PMC ] [SYSTEM] [(OPRT)] j
(section select)

Return menu key Soft keys Continuous menu key

@ The parameter screen consists of multiple pages. Use step (a) or (b) to display the page that contains
the parameter you want to display.
(a) Use the page select key or the cursor move keys to display the desired page.
(b) Enter the data number of the parameter you want to display from the keyboard, then press the

NO.SRH soft key. The parameter page containing the specified data number appears with the
cursor positioned at the data number. (The data is displayed in reverse video.)

Note) If key entry is started with the section select soft keys displayed, they are replaced automatically
by operation select soft keys including NO.SRH. Pressing the (OPRT) soft key can also cause the
operation select keys to be displayed.

/i > 1410 \ f-
ii MEM STRT MTN FIN *** lOzO2:34 1

\ [NO. SRH] [ ON:1  ] [OFF:0  ] [+INPUTJ  [INPUTJ

PARAMETER (FEEDRATE) 00001 NO0010

1401 RDR JZR RPD
0 0 0 0 0 0 0 0

1402 JRV
0 0 0 0 0 0 0 0

1410 DRY RUN FEEDRATE -/ 09 0

1412 0

1420 RAPID FEEDRATE X 15000
Y 15000

z 15000
>
MEM STRT MTN FIN *** 10102:35
[NOSRH] [ ON:1 ] [OFF:0  ] [+INPUTJ  [INPUT)

Data entered from
the keyboard

Soft key display
(operation select)

/
Cursor



2. SETTING PARAMETERS FROM MDI

2. SETTING PARAMETERS FROM MDI
Follow the procedure below to set parameters.

@
@

Place the NC in the’MDI  mode or the emergency stop state.
Follow the substeps  below to enable writing of parameters.

@I To display the setting screen, press the SETTING function key as many times as required, or
alternatively press the SETTING  function key once, then the SETTING section select soft key.

B-2
The first page of the setting screen appears.
Position the cursor on “PARAMETER WRITE” using the cursor move keys.

fI SElTlNG (HANDY) \00001 NO0010 s
I
’/ PARAMETER WRITE = m (0 : DISABLE 1 : ENABLE) ;I

TV CHECK =  0  (0:OFF 1 :ON) ,
I PUNCH CODE =  0  (0:ElA 1 : ISO)
I INPUT UNIT =  0  (0:MM 1 : INCH)

1
1

i I
I l/O CHANNEL = 0 (O-3 : CHANNEL NO.) I

a-3 Press the (OPRT)  soft key to display operation select soft keys.

i
i

1 + Data entered from the keyboard

I > 1410 i + Soft key display (operation select)
i MDI S T O P *** *s* *** 10:03:02

i [NO. SRH]
\

[ ON:1 ] [OFF:01 [+lNPUT]  [INPUTJ

Q-4 To set “PARAMETER WRITE=” to I, press the ON:1 soft key, or alternatively enter 1 and
press the INPUT soft key. From now on, the parameters can be set. At the same time an alarm
condition (P/S100 PARAMETER WRITE ENABLE) occurs in the CNC.

To display the parameter screen, press the SYSTEM function key as many times as required, or
alternatively press the SYSTEM function key once, then the PARAM section select soft key.
(See “I. Displaying Parameters.“)
Display the page containing the parameter you want to set, and position the cursor on the parameter.
(See “I. Displaying Parameters.“)
Enter data, then press the INPUT soft key. The parameter indicated by the cursor is set to the entered
data.

[Example] 12000 [INPUTJ

fI PARAMETER (FEEDRATE)
II 1401 RDR

\
00001 NO0010 ’I

JZR RPD j
i 0 0 0 0 0 0 0 0
;

I

i 1402 JRV
IIi 0 0 0 0 0 0 0 0

I 1410 DRY RUN FEEDRATE
i
i

1412 0 f

i 1420 RAPID FEEDRATE X 15000 /

f
iIY 15000 i

I 2 15000 I
> 1

1
8t

MDI SVOP *** **= ALM 10:03:10 i
[NO. SRH] [ ON:1 ] [OFF:0  ] [+INPUTj [INPUTJ  j

I

2- -



2. SETTING PARAMETERS FROM MDI

Data can be entered continuously for parameters, starting at the
seiected  parameter, by separating each data item with a semicolon (;).

[Example]
Entering 10;20;30;40  and pressing the INPUT key assigns values IO,
20, 30, and 40 to parameters in order starting at the parameter
indicated by the cursor.

Repeat steps @ and @ as required.
If parameter setting is complete, set “PARAMETER WRITE=” to 0 on the setting screen to disable
further parameter setting.
Reset the NC to release the alarm condition (P/S1 00).

If an alarm condition (P/SO00 PLEASE TURN OFF POWER) occurs in the NC, turn it off before
continuing operation.

Note) The bits left blank in4. DESCRIPTION OF PARAMETERS and the parameter numbers that appear
on the CRT screen but are not found in the parameter list are resewed for future expansion. They
must always be 0.



3. INPUTTING AND OUTPUTTING PARAMETERS THROUGH
THE READER/PUNCHER INTERFACE

3. INPUTTING AND OUTPUTTING PARAMETERS THROUGH

This section explains the parameter input/output procedures for input/output devices connected to the
reader/puncher interface.

The following description assumes the input/output devices are ready for input/output. It also assumes
parameters peculiar to the input/output devices, such as the baud rate and the number of stop bits, have
been set in advance.

3.1 Outputting Parameters through the Reader/Puncher Interface
Select the EDIT mode.
To select the parameter screen, press the SYSTEM function key as many times as required, or
alternatively press the SYSTEM function key once, then the PARAM section select soft key.
Press the (OPRT)  soft key to display operation select soft keys, then press the forward menu key
located at the right-hand side of the soft keys to display another set of operation select keys including
PUNCH.

PARAMETER (FEEDRATE)

1401 RDR
0 0 0 0 0

1402 JRV
0 0 0 0 0

1410 DRY RUN FEEDRATE
1412
1420 RAPID FEEDRATE X

Y
z

00001 NO0010 \

JtR RPD I
0

0 0 0 ;
Cursor

>
EDIT STOP l ** l -* *-+ lo:3502

[ ] [READ ] [PUNCH] [

! t State display

I[ 1 c- Soft key display (operation select)

Return menu key Soft keys Continuous menu key

Pressing the PUNCH soft key changes the soft key display as shown below:

I >
1 EDIT STOP l ** l ** l ** lo:3503

\ [ II I[ ] [ CANCEL ] [ EXEC] /

Press the EXEC soft key to start parameter output. When parameters are being output, “OUTPUT”
blinks in the state display field on the lower part of the screen.

! > t

EDIT STOP l *+ l +* l ** t 0:35:04 OUTPUT

i

1 + OUTPUT blinking

I I[ 11 ] [ C A N C E L ]  [EXEC],j

When parameter output terminates, “OUTPUT” stops blinking. Press the RESET key to interrupt
parameter output.

4- -



3.2 Inputting Parameters through the Reader/Puncher interface 

3.2 Inputting Parameters through the Reader/Puncher Interface 

@ Place the NC in the emergency stop state. 
0 Enable parameter writing. 

To display the setting screen, press the SETTING function key as many times as required, or 
alternatively press the SElTlNG function key once, then the SETTING section select soft key. 
The first page of the setting screen appears. 
Position the cursor on “PARAMETER WRITE” using the cursor move keys. 
Press the (OPRT) soft key to display operation select soft keys. 
To set “PARAMETER WRITE=” to 1, press the ON:1 soft key, or alternatively enter 1, then press 
the INPUT soft key. From now on, parameters can be set. At the same time an alarm condition 
(P/S100 PARAMETER WRITE ENABLE) occurs in the NC. 

To select the parameter screen, press the SYSTEM function key as many times as required, or 
alternatively press the SYSTEM key once, then PARAM soft key. 

Press the (OPRT) soft key to display operation select keys, then press the forward menu key located 
at the right-hand side of the soft keys to display another set of operation select soft keys including 
READ. 

> 
j 
, EDIT STOP m A!Jvl 10:37:30 

i I c- State display 
i 

[ 1 [READ I [PUNCH1 [ I 1 1 
I t Soft key display 

Soft keys Continuous menu key 

Pressing the READ soft key changes the soft key display as shown below: 

I 

: EDIT STOP - Altv’l 10:37:30 
I 
/ 

11 3 1 ] [ CANCEL ] [ EXEC] 

Press the EXEC soft key to start inputting parameters from the input/output device. When parameters 
are being input, “INPUT” blinks in the state display field on the lower part of the screen. 

> 
j EDIT STOP - Al&l 10:37:30 

I 
INPUT 1 t INPUT blinking 

II II ] [CANCEL] [EXEC]) 

When parameter input terminates, “INPUT” stops blinking. Press the RESET key to interrupt 
parameter input. 

When parameter read terminates, “INPUT” stops blinking, and an alarm condition (P/SOOO) occurs 
in the NC. Turn it off before continuing operation. 



4. DESCRIPTION OF PARAMETERS 

4. DESCRIPTION OF PARAMETERS 

Parameters are classified by data type as follows: 

Table 4 Data Types and Valid Data Ranges of Parameters 

Note 1) 

Note 2) 
Note 3) 

! I 
0 

4 Data type i hddata range [ Remarks 

1 Bit I 1 : I 

: Bit axis 
1 Oorl t I 

iv* b 
( Byteaxis 
I 

I word I 
: Word axis 

i O-+127 

! o- 255 

1 0 - k32767 

i 0 - 65535 

In some parameters, signs are 1 
ignored. j 

1 

In some parameters, signs are ! 
; ignored. 4 8 

l 2-word 

i 2-word axis 

I 
1 0 -299999999 i 
I I 

For the bit type and bit axis type parameters, a single data number is assigned to 8 bits. 
Each bit has a different meaning. 
The axis type allows data to be set separately for each control axis. 
The valid data range for each data type indicates a general range. The range varies 
according to the parameters. For the valid data range of a specific parameter, see the 
explanation of the parameter. 

(1) Notation of bit type and bit axis type parameters 

[Example] 

#7 #6 #5 ##4 ##3 #2 #1 ##O l (W 

j i 
I 

I 

IoooOi : 

I 
I / I I 

i SEQ ; / i 
I 1 IN1 I / i IS0 / Tvc ; 

, ; 1. t I I I I 1 

\ 

Data No. Data ##0 to #y7 are bit positions. 

(2) Notation of parameters other than bit type and bit axis type 

; I : I t 
1 1023 ; ; Servo axis number of a specific axis ! 

I I i 
I 

Data No. Data 

Note 1) The systems may be classified as follows: 
T series : 16/l 8-TB 
M series : 16/l 8-MB 
2-path control : with an option of 2-path control 

Note 2) Parameters having different meanings between the T series (Series 16T) and M series 
(Series 16M) and parameters that are valid only for the T or M series are indicated in two 
levels as shown below. Parameters left blank are unavailable. 

[Example l] Parameter 5010 has different meanings for the T series and M series. 

I 
5010 I 

i Tool nose radius compensation ..; 1 T series 

! Tool compensation C . . . 8 ) 1 M series 

- - 6 



4.1 Parameters of Setting 

[Example 21 DPI is a parameter common to the M and T series, but GSB and GSC are parameters valid 
only for the T series. 

157 #6 #O 

GSC GSB T series 

M series 

[Example 31 The following parameter is provided only for the M series. 

, I 

I 
i ’ 
’ ; 

;14501 : 
i T series 

- 
; Fl digit feed . . . i M series 

4.1 Parameters of Setting 

#? #6 #5 ##4 #3 #2 #I #O i (W 

Setting entry is acceptable. 
Data type: Bit 
TVC 

IS0 

INI 

SEQ 

Note) 

TV check 
0: Not performed 
1: Performed 

Code used for data output 
0: EIA code 
1: IS0 code 

Unit of input 
0: In mm 
1: In inches 

Automatic insertion of sequence numbers 
0: Not performed 
1: Performed . 

When a program is prepared by using MDI keys in the part program storage and edit mode, a 
sequence number can automatically be assigned to each block in set increments. Set the 
increment to parameter 3216. 

#7 #6 I#5 #4 #3 #2 #l #O i (W 

6 I ! I 
j 0001 ; ; 

I 
j I I I I 

I : 8 L / j j I i FCV ! 
I I ! 

Setting entry is acceptable. 
Data type: Bit 
FCV Tape format 

0: Series 16 standard format 
1: Series 15 format 

Note I) Programs created in the Series 15 tape format can be used for operation on the following 
functions: 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

Subprogram call M98 
Thread cutting with equal leads G32 (T series) 
Canned cycle G90, G92, G94 (T series) 
Multiple repetitive canned cycle G71 to G76 (T series) 
Drilling canned cycle G73, G74, G76, G80 to G89 (M series) 
Cutter compensation C (M series) 



4.1 Parameters of Setting 

Note 2) When the tape format used in the Series 15 is used for this CNC, some limits may add. 
Refer to the Series 16/l 8 MODEL B OPERATOR’S MANUAL (B-62444E (16/l 8-TB), or B- 
62454E (16/l 8-MB)). 

#7 #6 #5 #4 #3 #2 #l #O (Bit) 
I 
I i : 
’ 0002 i , sJz f i 

1 
1 I ! j I ’ RDG j 

I , , 
I ! I , I I RDG : 

Setting entry is acceptable. 
Data type: Bit 
RDG Remote diagnose 

0: Not performed 
1: Performed 

Note) Set this bit to 0 when the remote diagnosis function is not used. When this bit is set to 1, never 
modify the parameters reiated to remote diagnosis (parameter Nos. 0201 to 0223). 

SJZ Manual reference position is performed as follows: 
0: When no reference position has been set, reference position return is performed using 

deceleration dogs. When a reference position is already set, reference position return is 
performed using rapid traverse and deceleration dogs are ignored. 

1: Reference position return is performed using deceleration dogs at all times. 

Note) SJZ is enabled when bit 3 (HJZ) of parameter No. 1005 is set to 1. When a reference position is 

set without a dog, (i.e. when bit 1 (DLZ) of parameter No. 1002 is set to 1 or bit 1 (DLZx) of parameter 

No. 1005 is set to 1) reference position return after reference position setting is performed using 

rapid traverse at all times, regardless of the setting of SJZ. 

#7 #6 #5 ##4 #3 #I2 #l #0 i (B t) 

I / I I I 
/ 0012 ! ; RMVx j i 

I 
1 I I I 

! \ , 1 MRx 
I : I ! 

Setting entry is acceptable. 
Data type: Bit axis 
MlFIx Mirror image for each axis 

0: Mirror image is off. 
1: Mirror image is on. 

RMVx Releasing the assignment of the control axis for each axis 
0: Not released 
1: Released 

Note) RMVx is valid when RMBx in parameter 1005 is 1. 

- - 8 



4.1 Parameters of Setting 

0020 ! l/O CHANNEL: Selection of an input/output device 
I 
i 

Setting entry is acceptable. 
Data type: Byte 
Valid data range: 0 to 35 

This CNC provides the following interfaces for data transfer to and from the host computer and external 
input/output devices: 
- Input/output device interface (RS-232-C serial port) 
- Remote buffer interface (RS-232.CYRS-422) 
- DNCl /DNC2 interface 
In addition, data can be transferred to and from the Power Mate via the FANUC I/O Link. 

This parameter is used to select the interface used to transfer data to and from an input/output device. 

Note 1) 

Note 2) 

The input/output device used can be selected also on the setting screen. Using the setting 
screen is a more common method for selecting the device. 
The specified data, such as a baud rate and the number of stop bits, of an input/output 
device connected to a specific channel must be set in parameters for that channel in 
advance. See Section 4.2. 
I/O CHANNEL=0 and l/O CHANNEL=1 both refer to channel I. For each, parameters to set 
the baud rate, the number of stop bits, and other data are provided separately. 

[ Setting r Description 

I ~~~ ~~~ 091 1 k-232-C serial port (connector JD5A on the main CPU board) I 

I 2 I RS-232-C serial port (connector JD5B on the main CPU board) I 

I 3 I Remote buffer interface (connector JDSC (RS-232-C interface) or connector JDGA 
(RS-422 interface) on option 1 board) I 

1 5 1 Dataserver board I 
DNWDNC2 interface, OSI-Ethernet 
DNCl interface #2 

20 
21 
22 
I 

34 35 

Group 0 
Group 1 Data is transferred between the CNC and Power Mate in group n 

Group 2 

GroLp 14 Group 15 I 

(n: 0 to 15) via the FANUC l/O Link. 

Note 1) An input/output device can also be selected using the setting screen. Usually the setting screen 
is used. 

Note 2) Specifications (such as the baud rate and number of stop bits) of input/output devices to be 
connected need to be set in the corresponding parameters for each interface beforehand. (See 
Section 4.2.) I/O channel = 0 and l/O channel = 1 represent input/output devices connected to 
RS-232-C serial port I. However, separate parameters for the baud rate, stop bits, and other 
specifications are provided for each channel. 

- - 9 



4.1 Parameters of Seth 

Series 16/l 8-B 

Reader/puncher Reader/puncher Host computer Host computer 

u uu 

l/O CHANNEL = 0 l/O CHANNEL = 2 VO CHANNEL = 3 I/O CHANNEL = 3 

l/&HANNEL = 1 

Fig. 4.1 l/O Unit Selection 



4.2 Parameters of Reader/Puncher Interface, 
Remote Buffer, DNCl, DNCZ, and M-NET Interface 

4.2 Parameters of Reader/Puncher Interface, Remote Buffer, DNCl, DNC2, and 
M-NET interface 

This CNC has three channels of input/output device interfaces. The input/output device to be used is 
specified by setting the channel connected to that device in setting parameter 110 CHANNEL. 

The specified data, such as a baud rate and the number of stop bits, of an input/output device connected 
to a specific channel must be set in parameters for that channel in advance. 
For channel 1, two combinations of parameters to specify the input/output device data are provided. 
The following shows the interrelation between the input/output device interface parameters for the 
channels. 

Input/output channel number (parameter No. 0020) 

! 0020 i I/O CHANNEL 

Specify a 

channel for an 

input/output 

device. 

I/O CHANNEL 

= 0 : Channel 1 
= 1 : Channel 1 

= 2 : Channel 2 

= 3 : Channel 3 

I/O CHANNEL=0 

I 

j 

(channel 1) 
iT/ 

l/O CHANNEL=1 

(channel 1) 

l/O CHANNEL=2 

Stop bit and other data 

Number specified for the input/output device 

Baud rate 

Stop bit and other data 

Number specified for the input/output device 

Baud rate 

Stop bit and other data 

Number specified for the input/output device 

Baud rate 

Stop bit and other data 

Number specified for the input/output device 

Baud rate 

Selection of protocol 

Selection of M-422 or RS232C, and other data 

Fig. 4.2 I/O Device Interface Settings 

(1) Parameters common to all channels 

#7 #6 #5 ##4 #3 #2 81 #O i WI 
, 1 9 I I i I I 

/ ND3 / / NCR 1 

\ , 

/ 0100 ; 
I 

clv : 
/ 

j ENS / 
I i 

i 
!A I i i 

Setting entry is acceptable. 
Data type: Bit 
CTV: Character counting for W check in the comment section of a program. 

0: Not performed 
1: Performed 

NCR Output of the end of block (EOB) in IS0 code 
0: LF, CR, CR are output. 
1: Only LF is output. 

ND3 In DNC operation, a program is: 
0: Read block by block. (A DC3 code is output for each block.) 
1: Read continuously until the buffer becomes full. (A DC3 code is output when the buffer 

becomes full .) 



4.2 Parameters of Reader/Puncher Interface, 
Remote Buffer, DNCI, DNC2, and M-NET interface 

Note) in general, reading is performed more efficiently when ND3 = 1. This specification reduces the 
number of buffering interruptions caused by reading of a series of blocks specifying short 
movements. This in turn reduces the effective cycle time. 

ENS: Action taken when a NULL code is found during read of EIA code 
0: An aiarm is generated. 
1: The NULL code is ignored. 

(2) Parameters for channel 1 (I/O CHANNEL=O) 

#7 #6 #5 #4 #3 #Q #I #O (Bit) 

m I 1 I 
0101 j 1 NFD i j i I I 

I 
1, I i 

) AS! / 1 1 
, j SB2 i / 1 

Data type: Bit 
SB2 The number of stop bits 

0: 1 
1: 2 

ASI Code used at data input 
0: EIA or IS0 code (automatically distinguished) 
1: ASCH code 

NFD Feed before and after the data at data output 
0: output 
I : Not output 

(Note) When input/output devices other than the FANUC PPR are used, set NFD to 1. 

I 

j 0102 j 
i Number specified for the input/output device (when the l/O CHANNEL is / 

I 1 ! ! L set to 0) ! , 

Data type: Byte 
Set the number specified for the input/output device used when the I/O CHANNEL is set to 0, with one of 
the set values listed in Table 4.2 (a). 

Table 4.2 (a) Set Value and Input/Output Device 

i Set value : Input/output device I 

! 0 ; RS-232-C (Used control codes DC1 to DC4) 
! I 
I 

i 1 FANUC CASSETTE ADAPTOR 1 (FANUC CASSElTE Bl/B2) j 
: 2 i FANUC CASSE-ITE ADAPTOR 3 (FANUC CASSEI-I-E Fl) i 

i I 
i i FANUC PROGRAM FILE Mate, FANUC FA Card Adapter 

f 3 j FANUC FLOPPY CASSETTE ADAPTOR I , I 
! i FANUC SYSTEM P-MODEL H, FANUC Handy File I 

j 4 j RS-232-C (Not used control codes DC1 to DC4) 1 
i 5 ; ‘Portable tape reader I I 
; 6 j FANUC PPR I 
i 
I [ FANUC SYSTEM P-MODEL G, FANUC SYSTEM P-MODEL H 

I 1 

I , 

I i : 
i 0103 i ! Baud rate (when the I/O CHANNEL is set to 0) / I I I : 

Data type: Byte 
Set the baud rate of the input/output device used when the I/o CHANNEL is set to 0, with a set value in 
Table 4.2 (b). 
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4.2 Parameters of Reader/Puncher interface, 
Remote Buffer, DNCI , DNC2, and M-NET Interface 

Table 4.2 (b) Baud Rate Settings 

1 set value f Baud rate (bps) ! ] Set value ! Baud rate (bps) 

r --2-- I 
I 

loo I ; 8 j 1200 

f 3 i 110 I I , 9 ; 2400 1 i 4 
i 4 i 1% ! : 

I 

10 j 4800 i 
1 5 j 200 j 11 i 9600 
* 1 
j 6 j 300 i 1 12 j 19200 ! 

(3) Parameters for channel 1 (I/O CHANNEL=1 ) 

#I7 #6 #5 #4 #3 #2 #l ##o i w 
c 

i 
I 

1 0111 i j NFD i 
i 1 I 
1 . 

, 

I 
i I I i I 

1 ASI 1 I 
! I 1 

1 SB2 j 

I i 

Data type: Bit 
These parameters are used when I/O CHANNEL is set to 1. The meanings of the bits are the same as 
for parameter 0101. 

/ 0112 
i I 
i 

; Number specified for the input/output device (when l/O CHANNEL is 

, : ; settol) 

Data type: Byte 
Set the number specified for the input/output device used when the l/O CHANNEL is set to 1, with one of 
the set vaiues listed in Table 4.2 (a). 

. 
I 

I i ;0113! , Baud rate (when I/O CHANNEL is set to 1) I 1 

Data type: Byte 
Set the baud rate of the input/output device used when I/O CHANNEL is set to 1, with a value in Table 4.2 

(b) . 

(4) Parameters for channel 2 (I/O CHANNEL=2) 

#7 #6 #5 #4 #3 #2 a1 80 i (W 
’ . 

0 I . I 

/ 0121 j ; NFD j 
I 

I 
I I 

I 

I 
i I ! ASI 1 

I 
!: I 

j SB2 
I I I 

Data type: Bit 
These parameters are used when I/O CHANNEL is set to 2. The meanings of the bits are the same as 
for parameter 0101. 

: 
-- 

i 0122 i / ! Number specified for the input/ou@ut device (when l/O CHANNEL is set 
, to2) I , 

I 
/ 

- L 

Data type: Byte 
Set the number specified for the input/output device used when I/O CHANNEL is set to 2, with a value 
in Table 4.2 (a). 

r , 9 

i 

i ( 

i 0123 i 1 Baud rate (when the l/O CHANNEL is set to 2) 
* , ! ! -- I 

Data type: Byte 
Set the baud rate of the input/output device used when I/O CHANNEL is set to 2, with a value in Table 4.2 

(b) . 
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4.2 Parameters of Reader/Puncher Interface, 
Remote Buffer, DNCI, DNC2, and M-NET Interface 

(5) Parameters for channel 3 (I/O CHANNEL=3) 

#7 #6 #5 #4 #a #2 #1 #O (Bit) 
1 c 

I 
/ 0131 f j 

1 , 
NFD ; j 

/ I 
[ : SB2 : 

I I I 1 9 ! I 
j ASI / 

A. I I , 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
These parameters are used when I/O CHANNEL is set to 3. The meanings of the bits are the same as 
for parameter 0101. 

I 0132 ! 
j Number specified for the input/output device (when I/O CHANNEL is set : 
D to3) 

I 
u I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Set the number specified for the input/output device used when I/O CHANNEL is set to 3, with a number 
in Table 4.2 (a). 

/ 0133 : Baud rate (when the I/O CHANNEL is set to 3) 
! 

, I 
: 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Set the baud rate of the input/output device used when the I/O CHANNEL is set to 3 according to the table 
4.2 (c). 

Note) Valid data range: 1 to 15 (up to a baud rate of 86400 bps) for the RS-422 interface or 1 to 12 
(up to a baud rate of 19200 bps) for the RS-232-C interface. 

Table 4.2 (cl Baud Rate Settings 

: Set value ! Baud rate (bps) ! 
I 1 ; 50 1 
i 2 i 100 i 

3 # t 110 1 

1 4 j 150 / 
/ 5 t 200 ; 

1 Set value ! Baud rate (bps) ! 
1 9 1 2400 I 
i ’ 10 i I 4800 / 
i 11 ‘i 9600 / 
I 
1 12 j 19200 1 
i 13 I 38400 ! 

I 6 1 300 I I 14 I 76800 I 

1 : 7 j 600 1 
i 8 i 1200 f , 

! 15 1 86400 
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4.2 Parameters of Reader/Puncher Interface, 
Remote Buffer, DNCl, DNC2, and M-NET Interface 

. #7 #6 t5 X4 #3 #2 #l #O (Bit) 

!0134! j 1 CLK j NCD ! ’ SYN ; PRY : 
I , I I I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
PRY Parity bit 

0: Not used 
1: Used 

SYN NC reset/alarm in protocol B 
0: Not reported to the host 
1: Reported to the host with SYN and NAK codes 

NCD CD (signal quality detection) of the RS-232-C interface 
0: Checked 
1: Not checked 

CLK Baud rate clock when the RS-422 interface is used 
0: Internal clock 
1: External clock 

#7 #6 #5 #4 #3 ##2 #l #0 i (B t) 

. 
i i I 1 

/ 0135 ; i RMS j 
t 

i 
I ; i 

1 
I 

/ R42 [ PRA j ETX 1 ASC ; 
I 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
ASC Communication code except NC data 

0: IS0 code 
1: ASCII code 

ETX End code for protocol A or extended protocol A 
0: CR code in ASCII/IS0 
1: ETX code in ASCII/IS0 

Note) Use of ASCII/IS0 is specified by ASC. 

PRA Communication protocol 
0: Protocol B 
1: Protocol A 

R42 Interface 
0: RS-232-C interface 
1: RS-422 interface 

RMS State of remote/tape operation when protocol A is used 
0: Always 0 is returned. 
1: Contents of the change request of the remote/tape operation in the SET command from the 

host is returned. 

#7 #6 #5 ##4 #3 #2 #1 #O (Bit) 

i I 1 I 1 
1 0140 j I 

\ 8 i 
I j BCC j ! i I i 1 1 
I ! I 

I I I I , I I I 1 j ) ! 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
BCC The BCC value (block check characters) for the DNC2 interface is: 

0: Checked. 
1: Not checked. 
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4.2 Parameters of Reader/Puncher interface, 
Remote Buffer, DNCI , DNC2, and M-NET Interface 

i 
; 0141 ; / System for connection between the CNC and host (DNCl interface) 

I 

I 
I 

I 
L 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Valid data range: 1 or 2 
This parameter specifies the system for connection (DNCI interface) between the CNC and host. 

Set value 
I : Point-to-point connection 
2: Multipoint connection 

I I i 

i 0142 i ; Station address of the CNC (DNCl interface) 
, I! 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Valid data range: 2 to 52 
This parameter specifies the station address of the CNC when 
interface using multipoint connection. 

the CNC is connected via the DNCI 

I 

/ 0143 ; 

1 

j  

I 

I 
I 

ji 
3me limit specified for the timer monitoring a response (DNC2 interface) / 

i 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 

Unit of data: Seconds 

Valid range: 1 to 60 (The standard setting is 3.) 

j ; 
i 0144 ; 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 

j Time limit specified for the timer monitoring the EOT signal 
: (DNC2 interface) 

Unit of data: Seconds 

Valid range: 1 to 60 (The standard setting is 5.) 

, d r 

i 
i i 

i 0145 i ( lime required for switching RECV and SEND (DNC2 interface) 
i ] ; 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Unit of data: Seconds 
Valid range: 1 to 60 (The standard setting is 1.) 
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4.2 Parameters of Reader/Puncher Interface, 
Remote Buffer, DNCI, DNC2, and M-NET Interface 

io,&: j Number of times the system retries holding communication 

i 1 : (DNC2 interface) 
I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Unit of data: Seconds 
Valid range: 1 to 10 (The standard setting is 3.) 
Set the maximum number of times the system retries holding communication with the remote device if the 
remote device uses an invaiid protocol in the data-link layer or the remote device does not respond to the 
request. 

- 
/ 0147 j : ! Number of times the system sends the message in response to the i 
I ; I! NAK signal (DNC2 interface) ] 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Unit of data: Number of times 
Valid range: 1 to IO (The standard setting is 2.) 
Set the maximum number of times the system retries sending the message in response to the NAK signal. 

1 

; : Number of characters in overrun (DNC2 interface) 1 
I , 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Valid range: 10 to 225 (The standard setting is IO.) 
Set the number of characters the system can receive after transmission is stopped (CS off). . 

I ‘ 

i 0149 / j Number of characters in the data section of the communication packet 1 
1 1 ; (DNC2 interface) i 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Word 
Valid range: 80 to 256 
The standard setting is 256. If the specified value is out of range, a value of 80 or 256 is used. 
This parameter determines the maximum length of the packet used in transmission over the DNC2 
interface. including the two characters at the start of the packet, the four characters used for a command, 
and the three characters at the end, the maximum number of characters in the packet is nine plus the 
number specified in parameter No. 0149. 























4.3 Parameters of Axis Control/increment System 

DIAx Either a diameter or radius is set to be used for specifying the amount of travel on each axis. 
,- 

0: Radius 
1: Diameter 

ZMIx The direction of reference position return and the direction of initial backlash at power-on 
0: Positive direction 
1: Negative direction 

#7 #6 #5 #4 #3 ##2 #1 #O 

Data type: Bit axis 
RAAx When an absolute command is specified for a rotation axis: 

0: The end point coordinates and direction of rotation conform to bit 1 (RABx) of parameter No. 
1008. 

1: The end point coordinates conform to the absolute value of the value specifed in the command. 
The rotational direction conforms to the sign of the value specified in the command. 

Note) This parameter is valid when the rotary axis control function is provided and the rotation axis 
rollover function is applied (bit 0 (ROAx) of parameter No. 1008 is set to 1). 

#? #6 #5 ##4 #3 ##2 #1 #O 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit axis 
ROAX 

Note) 

RABx 

Note) 

RRLx 

The roll-over function of a rotation axis is 
0: Invalid 
1: Valid 

ROAx specifies the function only for a rotation axis (for which ROTx, #0 of parameter No. 1006, 
issettol) 

In the absolute commands, the axis rotates in the direction 
0: In which the distance to the target is shorter. 
1: Specified by the sign of command value. 

RABx is valid only when ROAx is 1. 

Relative coordinates are 
0: Not rounded by the amount of the shift per one rotation 
1: Rounded by the amount of the shift per one rotation 

Note 1) RRLx is valid only when ROAx is 1. 
Note 2) Assign the amount of the shift per one rotation in parameter No. 1260. 

#7 #6 #5 #4 #I3 #2 #1 #o 
I 

I ’ I 
I 

i 
10091 j 

I n 1 i * 

I I 1 RAAx ! I 

I 
I , i 

RAAx The rotation direction of a rotation axis and end point coordinates in the absolute command mode: 
0: Agree with the setting of bit 1 (RABx) of parameter No. 1008. 
1: Agree with the absolute value of the specified value for the end point coordinates and the sign 

of the specified value for the rotation direction. 

Note) This parameter is enabled when the rotary axis control function is provided and the rotation axis 
roll-over function is used (with bit 0 (ROAx) of parameter No. 1008 set to 1). 
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4.3 Parameters of Axis Control/Increment System 

i 1010 / j Number of CNC-controlled axes 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Valid data range: 1,2,3, . . . . the number of controlled axes 
Set the maximum number of axes that can be controlled by the CNC. 

[Example] Suppose that the first axis is the X axis, and the second and subsequent axes are the Y, Z, 
A, B, and C axes in that order, and that they are controlled as follows: 

X, Y, Z, and A axes: Controlled by the CNC and PMC 
B and C axes: Controlled by the PMC 

Then set this parameter to 4 (the 4th axis: A axis). 

f v 
I 

i 1020 * ! Name of the axis used for programming for each axis 
1. I 

Data type: Byte axis 
Set the name of the program axis for each control axis, with one of the values listed in the following table: 

Note 1) 

Note 2) 
Note 3) 

I Axis name 1 Set value j Axis name / Set value i Axisname Set value 1 , I x i 88 ; u i 85 i A 65 1 
, Y 89 j V i 86 i B 66 1 
L 

2 : 90 j W ; 87 1 C 67 1 

In the T series, when G code system A is used, neither U, V, nor W can be used as an axis name. 
Only when G code system B or C is used, U, V, and W can be used as axis names. 
The same axis name cannot be assigned to more than one axis. 
When the secondary miscellaneous function is provided, address B cannot be used as an axis 
name. In the T series, when CCR, ##4 of parameter 3405, is set to 1, addresses A and C may 
not be used with functions, chamfering, corner R, and direct input of drawing dimensions. 

I 
Y I 

I 1 I 
j1022i : Setting of each axis in the basic coordinate system ! 
I I I : 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte axis 
To determine the following planes used for circular interpolation, cutter compensation C (for the M series), 
tool nose radius compensation (for the T series), etc., each control axis is set to one of the basic three axes 
X, Y, and Z, or an axis parallel to the X, Y, or Z axis. 

G17: Plane Xp-Yp 

Gi 8: Plane Zp-Xp 

G19: Plane Yp-Zp 
Only one axis can be set for each of the three basic axes X, Y, and Z, but two or more parallel axes can 
be set. 
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4.3 Parameters of Axis Control/Increment System 

* Set value i Meaning 

0 j Neither the basic three axes nor a parallel axis 

1 ! X axis of the basic three axes 
i 2 ! Y axis of the basic three axes 1 
I 3 ! 2 axis of the basic three axes 

5 i Axis parallel to the X axis I 

6 I 1 Axis parallel to the Y axis I 1 
7 j Axis paraDeI to the 2 axis I I I 

T I 
i 1023 

i 
j 1 Number of the servo axis for each axis 

, I ’ / 

Note) When this parameter is set, power must be turned off before operation is continued. 

Data type: Byte axis 
Valid data range: 1,2,3, . . . . number of control axes 

Set the servo axis number for each control axis. 
Usually set the same number as the control axis number. 
The control axis number is the order number that is used for setting the axis-type parameters or axis-type 
machine signals. 
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4.3 Parameters of Axis ControUncrement System 

(Example 1) In case of 1 path control 

(a) Main CPU board max. 4 axes + Additional board 

(I) Parameter No. 1023 X 1 
Y 2 
z 3 
C 4 
U 5 
V 6 
W 7 
A 8 

Main CPU board 
Control axis ProgElMXiSWYE Servo axis number 

number (Set by parameter No. 1020) (Set by parameter No. 1023) 

1 I 
L motor 

’ JVI/JSl 1 7 

1 X > -X 

JVUJS2 2 t * 

2 Y > 1 -Y 
. 

v JV3/JS3 3 
3 Z > I -Z 

I 
I . 

JV4/JS4 4 
4 C > -C 

I 
1 . 

- Additional axis board 
v I . JVI /JV5/JSl 5 ? * 

5 U > -U 
I 

l JVUJVGjJS2 6 c 

6 v - -V 

I 
4 

JV3/JV7/JS3 7 
7 W > -W 

I 
c A 

I JV4/JV8/JS4 8 A 
8 A > -A 

I I 
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4.3 Parameters of Axis Control/Increment System 

(II) Parameter No. 1023 X 
Y 
Z 
C 
U 
V 
W 
A 

- Main CPU board ~-1 
Control axis 

number 

1 

I 

Program axis name Sewo axis number 
(Set by parameter No. 1020) (Set by parameter No. 1023) 

1 
X 

motor 
7 ’ JVl /JSl 1 

-X 

\ I , JV2/JS2 2 

-U 
* 

I 
I t JV3IJS3 3 w . 

1 -Y 
1 ’ + 

- Additional axis board 

’ l JV4WS4 4 . f 
L 1 -Z 

. 

V 

W 

A X 

’ - JVINVSIJSI 5 . 
, -C 

l 

I JV2lJV6/JS2 6 , 

-V 
I & I 

’ - JV3IJV7IJS3 7 w . 
I -A 

’ ’ JV4NV8/JS4 8 
I -W 

I ’ 
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4.3 Parameters of Axis Control/increment System 

(b) Main CPU board max. 6 axes + Additional board 

(I) Parameter No. 1023 X 1 
Y ) 2 
z 3 
C 4 
U 5 
V 6 

- Main 
ControI axis 

number 
Sew0 axis number 

(Set by parameter No. 1023) 

I 
X > 
Y 

z > 

C > 

U 

V 

motor 
I JS1 1 

h -X 
4 

I JS2 2 . 

-Y 
4 * 

I JS3 3 
-2 

I 
L * 

JS4 4 

‘- c 

I 

U 

I 
I ’ JS6 6 

-V 

I 
. 

Additional axis board 

7 W 

I , JVI /JV5/JSl 7 t l 

> -W 

’ l JV2lJV6/JS2 8 

I 

8 A l I -A 
L . 
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4.3 Parameters of Axis Control/Increment System 

(II) Parameter No. 1023 X 1 
Y 3 
Z 4 
C 5 
U 2 
V 6 
W 8 
A 7 

- Main CPU board 
Contrul axis 

number (Set by parameter No. 1020) 

I 1 
1 X > 

2 Y 

3 Z 

4 C 

5 U 

6 V > 

Servo axis number 
(Set by parameter No. 1023) 

motor 
I JSI 1 

-X 

v I 4 JS2 2 
I -U 
I . 

v I , JS3 3 
-Y 

I 
L v JS4 4 

1 
-Z 

I JS5 5 
I . -C 

i . 

’ ’ JS6 6 
-V 

A 4 I 



4.3 Parameters of Axis Control/increment System 

(Example 2) In case of 2 path control 

(a) Main CPU board max. 4 axes + Sub CPU board max. 4 axes 

(I) Parameter No. 1023 Path 1 Path 2 
Xl 1 x2 5 
Yl 2 Y2 6 

Zl 3 22 7 

Cl 4 c2 8 

- Main CPU board 
Control axis Programaxisname 

number (Set by parameter No. 1020) 
1 Servo axis number 

(Set by parameter No. 1023) 

-1 motor I 
1 

I JVI /JSl 1 c 

X > - Xl 

I 
. 

I JWJS2 2 . 1 

2 Y > - YI 
+ 

. JV3/JS3 3 
3 Z > - Zl 

I 
* 

. I 9 JV4lJS4 4 1 

4 C > - Cl 
. 

- Sub CPU board 
? 1 , JVl /JV5/JSl 5 

X > 

I , 
l 

TX2 

* JWJS6/JS2 6 * 

Y - - Y2 
I A . 

3 

c 
I JV3IJWJS3 7 l $ 

Z > -Z2 
& l t 

’ 4 JV4lJS8fJS4 8 

4 C l - c2 
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4.3 Parameters of Axis ControVincrement System 

(II) Parameter No. 1023 Path 1 Path 2 
Xl 1 x2 5 
YI 3 Y2 7 
Zl 2 22 6 
Cl 4 

- Main CPU board 
Control axis 

number (Set by pararwter No. 1020) 

c2 a 

Serva axis number 
(Set by parameter No. 1023) 

1 X 

2 Y 

3 Z 

4 C 

4 motor 
JVllJSl 1 L 

> 1 - Xl 

. . t 

’ 4 JWJS2 2 

x ; ’ :I 

- Zl 
. , 

JV3/JS3 3 
! - Yl 

I JV4/JS4 4 \ . 

> - Cl 

I 
. 

- Sub CPU board g61 

X 

Y 

Z x 
C 

1 JWJV5lJSl 5 
- x2 

* * 

I t JWJS6IJS2 6 
r * -22 

JV3/JS?lJS3 7 
- Y2 

? JV4/JS8/JS4 8 c 

- c2 

I 
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4.3 Parameters of Axis Control/Increment System 

(b) Main CPU board max. 6 axes + Sub CPU board max. 6 axes 

(I) Parameter No. 1023 Path 1 . 
Xl 1 
Yl 2 
21 3 
Cl 4 
Ul 5 

Vl 6 

- Main CPU board 
Control axis 

number (Set by parameter No. 1020) 

1 X 

2 Y 

3 z 

4 C 

5 U 

6 V 

Path 2 
X2 7 
Y2 8 
22 9 
c2 IO 
u2 11 
v2 12 

4 motor 

1 X 

2 Y 

3 z 

4 C 

5 U 

6 V 

Servo axis number 
(Set by parameter No. 1023) 

’ 8 JSl 1 
- Xl 

I 

\ 

JS2 2 
- Yl 

1 
c . 

’ 4 JS3 3 + 

- 21 

\ I ) 

, . 

JS4 4 . 
L - Cl 

v t 
I JS5 5 

- Ul 
l 

v ’ JS6 6 
- VI 

c 
I 

- Sub CPU board ‘1 
I JSI 7 

-X2 
* 

c JS2 8 t 

- Y2 
, A 

+ JS3 9 
. -22 

h 
I JS4 10 . 

- c2 

I 1 JS5 11 c 4 
. - u2 

. 
I 1 JS6 12 , 

- v2 
. 

I 

71e. 
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4.4 Parameters of Coordinates 

G50 When the CNC has commands G54 to G59 specifying workpiece coordinate systems (optional 
function), if the G50 command for setting a coordinate system (or the G92 command in G command 
system B or C) is specified, 

0: The G50 (dr G92) command is executed without an alarm. 
1: P/S alarm No. 010 is issued and the G50 (or G92) command is not executed. 

RLC Local coordinate system is 
0: Not cancelled by reset 
1: Canceled by reset 

112201 I 
; 11 

External workpiece zero point offset value 
A 

Data type: 2-word axis 
Unit of data: 

input increment j IS-A i IS-B j IS-C j Unit j 
j Linear axis (input in mm) j 0.01 j 0.001 i 0.0001 i mm i 
i Linear axis (input in inches) f 0.001 i 0.0001 1 0.09001 i inch j 

Rotation axis 1 0.01 j 0.001 : 0.0~1 : da ! 

Valid data range: -7999 to 7999 

This is one of the parameters that give the position of the origin of workpiece coordinate system (G54 to 
G59). It gives an offset of the workpiece origin common to ail workpiece coordinate systems. In general, 
the offset varies depending on the workpiece coordinate systems. The value can be set from the PMC 
using the external data input function. 

m ’ 
t 

i 1221 ; Workpiece zero point offset value in workpiece coordinate system 1 i 
I ; WV 
: I 8 / lzzz I 1 Workpiece zero point offset value in workpiece coordinate system 2 I 

i 1 (G55) 
I I 

t L I _i 
r , -- 1 
; 1223 j j Workpiece zero point offset value in workpiece coordinate system 3 i 

; ] GW I 
1 PP ---I 
, 
1 I’ 

, 
) Workpiece zero point offset value in workpiece coordinate system 4 

P24! !(G57) 
; 

; 1 
I 

--- _-.,.-w-J 

; ’ 
-- 

I 
/ 1225 [ 1 Workpiece zero point offset value in workpiece coordinate system? , 
I ! ] (GW _- -- I --e---. -- ._- _ ____ 

--P-P 

I 
I I 

--..__-- ___. 

I 
1 1226 / 

1 Workpiece zero point offset value in workpiece coordinate system 6 ) 
I : 1 (G59) ;- --- ----_ --_ _-J 

Data type: 2-word axis 
Unit of data: 

-- -_---__ -- ---- 
Input increment i IS-A : IS-B ; IS-C : Unit ; 

i Linear axis (input in mm) 

! Linear axis (input in inches) 

rEotation axis -- 

/ 0.01 i 0.001 i 0.9001 j mm i 
t 0.001 : O.oool I o.oooo1~ xii-j 
j 0.01 

-----_-i _ --- 
: 0.001 1 0.0091 f deg i .-------- 

Valid data range: -99999999 to 99999999 

The workpiece zero point offset values in workpiece coordinate systems 1 to 6 (G54 to G59) are set. 
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4.4 Parameters of Coordinates 

Workpiece coordinate 

system 1 (G54) 
> 

A 

Workpiece coordinate 

system 2 (G55) 
> 

\ Zero position of a machine cwrdiiate system 

Fig. 4.4 Workpiece Zero Point Offset 

1241 ’ 

1242 ’ 

_ 

i 1243 ; 

Coordinate value of the reference position on each axis in the machine i 
: coordinate system t 
I I 

Coordinate value of the second reference position on each axis in the 1 
machine coordinate system / 

’ Coordinate value of the third reference position on each axis in the machine ) 
: coordinate system i 

1 

Coordinate value of the fourth reference position on each axis in the ; 
machine coordinate system i 0 

Data type: 2-word axis 
Unit of data 

Increment system I &A I IS-8 f IS-C ; Unit j 

Millimeter machine 
~ -I---- 

: 0.01 i 0.001 
1 

i 0.0001 ! mm i 
e Inch machine i 0.001 ! 0.0001 1 0~00001~ inch 1 
I Rotation axis i 0.01 1 0.001 i 0.0001 \ deg i 

Valid data range: -99999999 to 99999999 

Set the coordinate values of the reference positions in the machine coordinate system. 

, i : 
p2444 i ; 1 

Coodinates of the floating reference position for each axis 1 I I : 

Data type: 2-word axis 
Unit of data: 
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4.4 Parameters of Coordinates 

Increment svstem 1 IS-A 1 IS-B i IS-C I Unit ! 

I Millimeter machine i 0.01 i 0.001 j 0.0001 mm i 
’ inch machine f 0.001 I 0.0001 i 0.00001 ! inch ! 
i Rotation axis j 0.01 i 0.001 i 0.0001 ! dw 7 

Valid data range: -99999999 to 99999999 

This parameter specifies the coordinates of the floating reference position for each axis. The parameter 
is automatically set when the floating reference position is specified using soft keys on the current position 
display screen. 

j 
1 
i 

11250i i 
Coordinate value of the reference position used when automatic coordinate 

I ( l system setting is performed 
1 
I 

Data type: 2-word axis 
Unit of data 

I Increment system 

/ Linear axis (input in mm) 
! Linear axis (input in inches) 

1 IS-A / IS-B i IS-C ! Unit i 
; 0.01 j 0.001 1 0.0001 j mm 

! 0.001 [ 0.0001 1 0.000011 inch 
f Rotation axis i 0.01 1 0.001 / 0.0001 ; deg ] 

Valid data range: -99999999 to 99999999 

Set the coordinate value of the reference position on each axis to be used for setting a coordinate system 
automatically. 

i 
1251 j 

i Coordinate value of the reference position on each axis used for setting a i 

! 
[ coordinate system automatically when input is performed in inches i 

Data type: 2-word axis 
Unit of data . 

Increment system j IS-A i IS-B 1 IS-C i Unit i 
! Linear axis (input in inches) 1 0.001 i 0.0001 j 0.00001 i inch 1 

Valid data range: -99999999 to 99999999 

Set the coordinate value of the reference position on each axis to be used for setting a coordinate system 
automatically when input is performed in inches. 

Note) This parameter is valid when ZPI in parameter 1201 #I is set to I. 

Amount of a shift per one rotation of a rotation axis 

Note) After setting the parameter, turn off the power once and turn it on again to operate the machine. 

Data type: 2-word axis 
Unit of data 
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4.4 Parameters of Coordinates 

Valid data range: 

Set the amount of 

i increment system ! Unit of data i Standard value i 
IS-A i 0.01 deg : 36000 1 

I 
IS-B j 0.001 deg j 360000 

I 
i 
1 IS-C : 0.0001 deg 1 3600000 : 

1000 to 9999999 

a shift per one rotation of a rotation axis. 

j Distance between two oooosite tool posts in mirror image 1 

Data type: 2-word 
Unit of data: 

Increment system / IS-A ! IS-B j IS-C ’ Unit i 
f Miliimeter machine 
1 Inch machine 

j 0.01 ) 0.001 i 0.0001 1 mm i I : 0.001 
1 

0.0001 
f o.00001 i 

inch I 
j 

Valid data range: 0 to 99999999 

Set the distance between two opposite tool posts in mirror image. 
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4.5 Parameters of Stroke Limit 

4.5 Parameters of Stroke Limit 

#7 #6 #5 #4 #3 #2 #1 ##O i (B t) 

I 
I i 

I 

BFA ’ LZR 1 RL3 
I 

I 
1 LMS j I i OUT 1 

I I J 

Data type: Bit 
OUT The area inside or outside of the stored stroke limit 2 is set as an inhibition area. 

0: Inside 
1: Outside 

LMS The EXLM signal for switching stored stroke limit 1 
0: Disabled 
1: Enabled 

RL Stored stroke limit 3 release signal RLSOT3 is 
0: Disabled 
1: Enabled 

LZR Checking of stored stroke limit 1 during the time from power-on to the manual position 
reference return 

0: The stroke limit 1 is checked. 
1: The stroke limit 1 is not checked 

BFA When a command that exceeds a stored stroke limit is issued 
0: An alarm is generated after the stroke limit is exceeded. 
1: An alarm is generated before the stroke limit is exceeded. 

, 

Note) When an absolute position detector is used and a reference position is already set upon power- 
up, stored stroke limit check I is started immediately after power-up, regardless of the setting. 

#7 #6 #5 #4 #I3 #2 #l 80 (Bit) 

I 3 , 1 
1 

I 
i PLC 1 

I 
/ 1301 

1 I 
I 

i I 1 NPC ( 
I 
I 

I I L I ’ , ! , 

Data type: Bit 
NPC As part of the stroke limit check performed before movement, the movement specified in G31 (skip) 

and G37 (automatic tool length measurement (for M series) or automatic tool compensation (for 
T series)) blocks is: 

0: Checked 
1: Not checked 

PLC Stroke limit check before movement is: 
0: Not performed 
1: Performed 

#7 #6 #5 #4 ##3 #2 #I #IO i (BV 

I ! 
I 

I i oT3x i onx I 
I ! i ] I I i OT2x 

Data type: Bit axis 
OT2x Whether stored stroke limit 2 is checked for each axis is set. 

0: Stored stroke limit 2 is not checked. 
1: Stored stroke limit 2 is checked. 

OT3x Whether stored stroke limit 3 is checked for each axis is set. 
0: Stored stroke limit 3 is not checked. 
1: Stored stroke limit 3 is checked. 



4.5 Parameters of Stroke Limit 

1 

i 13201 
Coordinate value I of stored stroke limit 1 in the positive direction on each i 

i 
;=is 

,L 

1 

I 
j ’ 

1 1321 i i Coordinate value 1 of stored stroke limit 1 in the negative direction on [ 
I each axis I * 
,- 

Data type: 2-word axis 
Unit of data: 

I 

Increment svstem 
+ 

Unit 1 
I Millimeter machine i 0.01 ! f 0.001 ! 0.0001 : mm 1 I 
; Inch machine i 0.001 j 0.0001 ; 0.00001 inch / 
I Rotation axis ’ 0.01 / 0.001 j 0.ooo1 ’ deg i 

Valid data range: -99999999 to 99999999 

The coordinate values of stored stroke limits I in the positive and negative directions are set for each axis 
in the machine coordinate system. The outside area of the two limits set in the parameters is inhibited. 

Note 1) For axes with diameter specification, a diameter value must be set. 
Note 2) When the parameters are set as follows, the stroke becomes infinite: 

parameter 1320. < parameter 1321 
For movement along the axis for which infinite stroke is set, only incremental commands are 
available. If an absolute command is issued for this axis, the absolute register may overflow, 
and normal movement will not result. 

7 
I : . 

/ 1322 i ; Coordinate value of stored stroke limit 2 in the positive direction on each ’ 
axis A 

1 7 

Coordinate value of stored stroke limit 2 in the negative direction on each ’ /-) Ls 
1 , 

Data type: 2-word axis 
Unit of data: 

Increment system 

i Millimeter machine 

I Inch machine 

; Rotation axis 

/ IS-A 1 IS-B j IS-C f Unit 1 1 ‘( 
i 0.01 f 0.001 j 0.0001 i mm i 
! O-001 / 0.00Ol j 0.00001 : inch i 
; 0.01 i 0.001 [ 0.0001 ; &g i I 

Valid data range: -99999999 to 99999999 

Set the coordinate values of stored stroke limits 2 in the positive and negative directions for each axis in 
the machine coordinate system. OUT, #O of parameter 1300, sets either the area outside or the area 
inside specified by two limits as the inhibition area. 

Note) For axes with diameter specification, a diameter value must be set. 

I 

/ 1324 i 
I 
I Coordinate value of stored stroke limit 3 in the positive direction on each axis 

I 1 

I J 

i I 

i 1325 j i Coordinate value of stored stroke limit 3 in the negative direction on each axis I * , 
L I I I 

Data type: 2-word axis 
Unit of data: 
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4.5 Parameters of Stroke Limit 

I 

Increment system i IS-A ; IS-B i IS-C i Unit ! 
j Millimeter machine ! 0.01 / 0.001 0.0001 j mm j 
! Inch machine i 0.001 1 0.0001 i 0.00001 j inch 1 I 
i 

I I 
Rotation axis I 0.01 I i 0.001 i 0.0001 ! deg : 

Valid data range: -99999999 to 99999999 

Set the coordinate values of stored stroke limits 3 in the positive and negative directions for each axis in 
the machine coordinate system. The area inside the limits set in the parameters is inhibited. 

Coordinate value II of stored stroke limit 1 in the positive direction on each i 
I 
, 

/ f 1 

Coordinate value Ii of stored stroke limit 1 in the negative direction on each i 

Data type: 2-word axis 
Unit of data: 

I Increment svstem ! IS-A ! IS-B 1 IS-C i Unit ! 
; Millimeter machine I 0.01 I 0.001 I 0.0001 j mm i 

j Inch machine 

i Rotation axis 

0.001 i 0.0001 1 0.00001 inch ! 
f I 0.01 f 0.001 1 0.0001 1 / deg / 

Valid data range: -99999999 to 99999999 

Set the coordinate values of stored stroke limits 1 in the positive and negative directions for each axis in 
the machine coordinate system. 

When stroke limit switching signal EXLM is ON, stroke limits are checked with parameters 1326 and 1327, 
not with parameters 1320 and 1321. The area outside that set by parameters 1326 and 1327 is inhibited. 

Note) The EXLM signal is enabled only when LMS, #2 of parameter 1300, is set to 1. 
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4.6 Parameters of the Chuck and 
Tailstock Barrier (16.TB) 

4.6 Parameters of the Chuck and Tailstock Barrier (160TB) 

i Profile of a chuck 

Data type: Byte 
Vaiid range: 0 or 1 

0: Chuck which holds a workpiece on the inner surface 
1: Chuck which holds a workpiece on the outer surface 

/ i Dimensionsoftheclawofachuck(L) 
I ’ 

- I I 
c 

, 1333 / 

jrnxnsof claw of a chuck (W) 

! Dimensions of the part of a claw at which a workpiece is held (Ll ) # 

I 

i 

I i 
11334: ! 

Dimensions of the part of a claw at which a workpiece is held (W 1) 1 , 1 1 ! ! I 

i 1 f 
/1335j f 

X coordinate of a chuck (CX) I 

L J ! 1 

1 ,336 [ ; 1 2 coordinate of a chuck (CZ) 
. 

I 
i L 

Data type: Two words 
Unit of data: 

Increment system 

i Millimeter machine i 0.001 i 0.0001 i mm j 
Inch machine i 0.0001 j 0.00001 j inch 1 

Valid range: No. 1331 to No. 1334: 0 to 99999999 
No. 1335 to No. 1336: -99999999 to 99999999 

Specify the profile of a chuck. 

-479 



4.6 Parameters of the Chuck and 
Tailstock Barrier (I 6-TB) 

Chuck which holds a workpiece on the outer surface m=l ) Chuck which holds a workpiece on the inner surface (Ty=O) 

x 
Y L A 

A A 

I+ 

Ll + 

W 

cx 
Wl 

V -L 

n Zero point of the 
workpiece 
coodinate system 

X 
Y L )r h 
I 

A’ T 
A 

, 
WI 

w - 1 

cx 
( Ll 1 

i 

I 4 ” . , ! 

! Symbol 1 Description I 
j TY 1 Profile of a chuck (0: Chuck which holds a workpiece on the inner surface, i 
[ 1 1: Chuck which holds a workpiece on the outer surface) ! I 
j cx I X coordinate of a chuck i 
I 

i cz i Z coordinate of a chuck 1 
I 

: L ! Dimensions of the claw of a chuck i , 
i w I Dimensions of the claw of a chuck (radius input) / 
i Ll I Dimensions of the part of a claw at which a workpiece is held ! t I 
i Wl ! Dimensions of the par-t of a claw at which a workoiece is held (radius in;DutI i 

TY: Specifies the profile of a chuck. When TY is set to 0, the chuck holding a workpiece on the inner 
surface is specified. When TY is set to 1, the chuck holding a workpiece on the outer surface is 
specified. The profile of the chuck is assumed to be symmetrical with respect to the z-axis. 

CX, and CZ : Specify the position (point A) of a chuck with the coordinates of the workpiece coordinate 
system. In this case, do not use the coordinates of the machine coordinate system. 

Note) Specifying the coordinates with a diameter or radius depends on whether the corresponding axis 
conforms to diameter or radius specification . When the axis conforms to diameter specification, 
specify the coordinates with a diameter. 

L, Ll, W, and WI : Define the profile of a chuck. 

Note) Always specify W and WI with radiuses. Specify Land L1 with radiuses when the Z-axis conforms 
to radius specification. 



4.6 Parameters of the Chuck and 
Tailstock Barrier (16.TB) 

1 I Length of a tailstock (L) 

1 j ; I . I : 

1’ 1,342; ; Diameter of a tailstock (0) 

I I I I 

i j 
/1343i ! 

Length of a tailstock (Ll ) 

I 
1 / Diameter of a tailstock (01) / 

113441 i I I 
1 1 / I L 6 

i 
: Length of a tailstock (L2) 

I I I ! : 

T i Diameter of a tailstock (02) 
1 

1346 / i I I 6 I 

I 1 i 
1347 / i 

Diameter of the hole of a taiktock (03) 

I I 

I 
7 r 

1 
j / 

113481 i 
2 coordinate of a tailstock (TZ) I 

I ; 8 I I I 

Data type: Two words 
Unit of data: 

I Increment svstem f IS-B i IS-C 1 Unit t 
i Millimeter machine i 0.001 I o.oooi i mm I 
j Inch machine I 0.0001 j o.oooo1 i inch i 

Valid range: No. 1341 to No. 1347 : 0 to 99999999 
No. 1348 : -99999999 to 99999999 

Specify the profile of a tailstock. 



4.6 Parameters of the Chuck and 
Tailstock Barrier (I 6-TBI 

Tz : Specifies the position (point B) of a tailstock with the Z-axis coordinate of the workpiece 
coordinate system. In this case, do not use the coordinate of the machine coordinate system. 
The profile of a taiistock is assumed to be symmetrical with respect to the Z-axis. 

Note) Specifying the position of a tailstock with a radius or diameter depends on whether the Z-axis 
conforme to radius or diameter specification. 

L L1, L2, D, Dl , D2, and 03 : Define the profile of a tailstock. 

Note) Always specify D, Dl , D2, and 03 with diameters. Specify L, Ll , and L2 with radiuses if the Z-axis 
conforms to radius specification. 

Zero point 
workpiece 
system 

X 

T 

of the 
coordinate 

V 

I 

[ Symbol 1 I Description 

i lz 1 ; Z-axis coordinate of a tailstook 

jL I Length of a tailstock , 
j D 1 Diameter of a tailstock (diameter input) 
I Ll : Lenclth of a tailstock (1) 1 
: Dl Diameter of a tailstock (1) (diameter inrW 

I 

! I2 I Lenoth of a tailstock (2) 

:. 02 0 Diameter of a tailstock (2) (diameter input) 
I 
j 

j D3 : Diameter of the hole of a tailstock (diameter input) 
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4.7 Parameters of Feedrate 

4.7 Parameters of Feedrate 

#7 #6 #5 #4 #3 #2 #1 #0 i (B t) 

: ; 
! 1401 / 1 

i RDR i TDR RF0 JZR LRP RPD 

; I;_ i RDR I TDR RF0 4 LRP t RPD , .--_ 

Data type: Bit 
RPD Manual rapid traverse during the period from power-on time to the completion of the reference 

position return. 
0: Disabled (Manual continuous feed is performed.) 
1: Enabled 

LRP Positioning (GOO) 
0: Positioning is performed with non-linear type positioning so that the tool moves along each 

axis independently at rapid traverse. 
1: Positioning is performed with linear interpolation so that the tool moves in a straight line. 

JZR The manual reference position return at continuous manual feedrate 
0: Not performed 
1: Performed 

RF0 When cutting feedrate override is 0% during rapid traverse, 
0: The machine tool does not stop moving. 
1: The machine tool stops moving. 

TDR Dry run during threading or tapping (tapping cycle G74 or G84; rigid tapping) 
0: Enabled 
1: Disabled 

RDR Dry run for rapid traverse command 
0: Disabled 
1: Enabled 

#7 #6 85 ##4 #3 #2 #I #O (Bit) 

,‘ ;--- : 
I 

I 

11402; L-- ; : 
i JRV j OV2 j FeA i i 1 , 1 
1 ’ OV2 1 F8A 1 I ! I 8 . 1 - -___- 

<For T series> 

F8A Valid data range for an F command in feed-per-minute mode 
0: Range specified with bit 0 (MIF) of parameter No. 1403 
1: 7 1 

; Increment system ; Units j IS-A, IS-B j IS-C 
I 
I 

Metric input 
/ 

f mm/min ; 0.001 - 240000. j 0.001 - 100000. I 

I Inch input i inch/min j 0.00001 - 9600. I / 0.00001 -4000. i 
i I Rotation axiS 1 deg/min ! 1 - 240000. 1 I-looooo. 1 

<For M series> 

F8A Valid data range for an F command with a decimal point in feed-per-minute mode 
. 0 I . I I Increment system / Units 1 IS-A, IS-B j IS-C 

1 
I 

; Metric input 
: 
; mm/min i 

! 
0.001 - 99999.999 I I 

Inch input i inch/min j 0.00001 - 999.99999 i 

i Rotation axis (mm) [ deg/min 1 I- 240000. ( 1-100000. j 
_~_ _ 
i Rotation axis (inch) i degimin 1 I-9600. j I-4000. j 

. r- ~~ 
1 ; . , Increment system j Units I IS-A, IS-B / IS-C I 

Metric input 1 mmfmin f 0.001 - 240000. j 0.001 - 100000. ! 

Inch input , i inch/min [ o.oooo1- 9600. I 0.00001 - 4ooo. i 

Rotation axis j deg/min 1 1 - 240000. ; I - 1ooooo. 1 
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4.7 Parameters of Feedrate 

Data type: Bit 
0V2 2nd feedrate override is 

0: specified every 1% 
1: specified every 0.01% 

Note) Signals used for 2nd feedrate override are: 
l AFVO to AFV7 (GO13) when OV2 = 0 
*APFOQ to l AFPl5 (G094, G095) when 0V2 = 1 

JRV Manual continuous feed (jog feed) 
0: Jog feed is performed at feed per minute. 
1: Jog feed is performed at feed per rotation. 

Note) Specify a feedrate in parameter No. 1423. 

#7 #6 #5 #4 #3 #2 #l #O i (Bt) 

I I 1 

’ 1403 I ;  R~I i 

i 

1 ; 
I j I i MIF 1 

I I j 
I I I 

i 

i 
I I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
MlF Cutting feedrates at feed per minute is specified by F commands 

0: In units of 1 mm/min for millimeter machines or 0.01 inches/min for inch machines. 
1: In unit of 0.001 mm/min for millimeter machines or 0.00001 inches/min for inch machines. 

Note) M series are not equipped with this parameter. Cutting feedrates are specified by F commands in 
units of 0.001 mm/min for millimeter machines or 0.00001 inches/min for inch machines. 

RTV Override while the tool is retracting in threading 
0: Override is effective. 
1: Override is not effective. 

#7 #6 #5 #4 #3 #2 #1 #O (Bit) 
, I 

i 1 
I I I 
I ; I j DLF 1 HFC 

i 
I 

i i ! 
I 

f i DLF j HFC 

Data type: Bit 
HFC The feedrate for helical cutting is: 

0: Clamped so that the feedrates along an arc and linear axis do not exceed the maximum 
cutting feedrate specified by parameter. 

1: Clamped so that the composite feedrate along an arc and linear axis does not exceed the 
maximum cutting feedrate specified by parameter. 

DLF After a reference position is set, manual reference position return is performed at: 

Note) 

0: Rapid traverse rate (parameter No. 1420). 
1: Manual rapid traverse rate (parameter No. 1424) 

This parameter selects a feedrate for reference position return performed without dogs. This 
parameter also selects a feedrate when manual reference position return is performed according 
to bit 7 (SJZ) of parameter No. 0002 using rapid traverse without deceleration dogs after a 
reference position is set. 
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4.7 Parameters of Feedrate 

; 1410 
I I 

1 Dry run rate/Manual continuous feed rate (at linear feed and circular feed) : 

Data type: Word 
Unit of data: 
Valid data range: 

Increment system i Unit of data 
i Vaiid data range 1 
i 
: IS-A, IS-B : IS-C 

j Millimeter machine f 1 mm/min 6-15000 1 642000 i 

: Inch machine ! 0.1 inch/min ! 6-6000 : 6-4800 I 

Set the dry run rate when the jog feedrate is overridden by 100%. 
Specify the jog feedrate when the override is 100% for manual linear or circular interpolation. 

r-7 I 
t 1411 I ! 
1 1; ; Cutting feedrate in the automatic mode at power-on I 

I 

Setting entry is acceptable. 

Data type: Word 
Unit of data: j . 
Valid data range: 1 Increment system i Unit of data j 

’ Validdatarange 1 

1 1 IS-A, IS-B : G-C j 

j Millimeter machine 1 1 mrn/min 
I 0 

; Inch machine f 0.01 inch/min 1 

I 

6 - 32767 

When the machine requires little change in cutting feedrate during cutting, a cutting feedrate can be 
specified in the parameter. This eliminates the need to specify a cutting feedrate in the NC command data. 

t I 1 
I 

; 1414 j 
I 

i Feedrate for reverse movement 
i 
I 

I 6 I I 

This parameter sets the feedrate for reverse movement when the retrace function 

(1) For rapid traverse 

Unit of data, valid data range: 

is used. 

I 
increment system 

1 i 
j Unit of data / 

Valid data range 1 
,s A ,s B ,s c - L ( - : - 

: Miikneter machine j 1 mrn/min ; &24OW& ; s-100~0 i 

: Inch machine 

i Rotation axis i 1 deg/min i 1 6-240000 i 6-100000 j 

Note) When 0 is set in this parameter, the rapid traverse rate that is set in parameter No. 1420 is used 

for reverse movement. 

(2) For cutting feed 

When a value other than 0 is specified in this parameter, the same feedrate as an F command specified 
using the value without a decimal point is set. When 0 is specified in this parameter, the programmed 
feedrate (F command) is used for reverse movement. 
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4.7 Parameters of Feedrate 

i 1 
* , 

i ; 
i 1420 i 1 Rapid traverse rate for each axis j 
I / ! 

- I 

Data type: 2-word axis 
Unit of data: ! 
Valid data range i tncrement system 

, 
I Millimeter machine 

1 Inch machine r 
! Rotation axis 

1 
Unit of data 1 

’ Vaiid data range 1 
i IS-A, IS-B 1 IS-C i 

1 
j 1 mrn/min ; 30-240000 ; 30-100000 j 

0.1 inch/min i 30-96000 i 30-48000 ! 
, 1 deg/min i 30-240000 / 30-100000 1 

Set the rapid traverse rate when the rapid traverse override is 100% for each axis. 

j 1421 t 
I 

1 FO rate of rapid traverse override for each axis 
1 i 

Data type: Word axis 

’ Rotation axis 

Unit of data: i 
Valid data range: i Increment system 

: Millimeter machine 

I Inch machine 

i 1 deg/min 

I 
’ Unit of data 
i Valid data range I 

I j IS-A, IS-B / IS-C 

) 1 mm/min 1 6-15000 1 6-12000 1 
i 0.1 inch/min ! 6-6000 j 64800 i 

i 6-15000 1 6-12000 1 

Set the FO rate of the rapid traverse override for each axis. 

1 Rapid traverse override signal 1 Ovenide vdue ! 
I ROV2 ) ROVl j 
I 

I 
0 I 0 i 100 % i 

I 0 I 1 i 50 % / 

1 I 0 

1 I 1 
25 % 

FO FO: Parameter 1421 , 

1 1422 i / Maximum cutting feedrate for all axes 
I I ! 

Data type: 2-word 
Unit of data, valid range: 

Increment system 1 I Unit of data 
I _~~__~~ 

1 Millimeter machine 1 mWmin 6-240000 6-100000 8 j 1 
1 Inch machine 1 0.1 inch/min I 6-96000 i 6-48000 

Specify the maximum cutting feedrate. 

A feedrate in the tangential direction is clamped in cutting feed so that it does not exceed the feedrate 
specified in this parameter. 

Note) To specify the maximum cutting feedrate for each axis, use parameter No. 1430 instead. 
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; 1423 : Feedrate in manual continuous feed (jog feed) for each axis I 
I 

Data type: Word axis 

(1) In M series, or in T series when JRV, bit 4 of parameter No. 1402, is set to 0 (feed per minute), specify 
a feedrate in manual continuous feed at feed per minute with an override of 100% applied to the jog 
feedrate. 

Unit of data, valid range: 

fncrement system 

: Millimeter machine 

; Inch machine 

’ Rotation axis 

1 1 mm/min I 
I 

j 0.1 incNmin i 
! 1 deg/min 

1 I 
6-32767 

i 

(2) When JRV, bit 4 of parameter No. 1402, is set to 1 (feed per revolution) in T series, specify a jog 
feedrate (feed per revolution) under an override of 100%. 

Unit of data, valid range: 

Increment system i Unit of data i Valid data range 1 

I 

j 1424 ; 

i Millimeter machine 

: Inch machine 

I Rotation axis 

i 0.01 mm/rev 1 

i 0.001 inch/rev 

i 0.01 degkev 

i 

O-32767 
/ 
f 

9 

Manual rapid traverse rate for each axis 

Data type: 2-word 
Unit of data: 
Valid data range: 

axis 

Increment system 
I 
I Millimeter machine 

Inch machine 

Rotation axis 

i 
i 

Valid data range 
Unit of data ’ Is A Is B 

1 
j -I I ! IS-C i 

i 1 mm/min i 3~2k000 I 30-100000 i 
/ 0.1 inch/min ~30-96000 i 30-48000 1 
i 1 deg/min i 30-240000 i 30-100000 i 

Set the rate of manual rapid traverse when the rapid traverse override is 100% for each axis. 

Note) If 0 is set, the rate set in parameter 1420 is assumed. 

i 
j 1425 : 8 
1 

Data type: Word 
Unit of data: 
Valid data range: 

FL rate of the reference position return for each axis 

axis 

Increment system 
I 

j Unit of data ! Valid data range / 
; IS-A, IS-B i IS-C ! 

i Millimeter machine 

: Inch machine 

; Rotation axis 

I 1 mmlmin 1 6-15000 i 6-12000 / 
! 0.1 inch/min i 66000 ] 6-4600 j 
j 1 deg/min i 6-15000 1 6-12000 / 

Set a feedrate (FL rate) after deceleration when the reference position return is performed for each axis. 
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j 1426 1 

Data type: Word 
Unit of data: 
Valid data range: 

I 1 

I External deceleration rate of cutting feed 1 

Increment system Unit of data 
Valid data range i I 

I t IS-A, IS-B : IS-C i 

I Millimeter machine I 1 mm/min I 6-15000 : 6-12000 / 
r 

i Inch machine ( 0.1 inch/min i 6-6000 : 6-4800 : 

Set the external deceleration rate of cutting feed. 

, ! : , 

j 1427 1 1 
I 

External deceleration rate of rapid traverse for each axis , I I / : , 

Data type: Word axis 
Unit of data: / I I 1 

Valid data rancle: ! Increment system f 
I Valid data range 

l Unit Of data ! &A, IS-9 1 IS-C I 
” I 

1 Millimeter machine 
I 4 
1 1 mrWmin 1 6-15000 ) 6-12000 1 

[- Inch machine i 0.1 inch/min 1 64000 m4800 i 
! Rotation axis i 1 deg/min I 6-15000 ; 6-12000 j 

Set the external deceleration rate of rapid traverse for each axis 

I 
I 
I 

/ 1428 i ! Reference position return feedrate 
I I , 1 

Data type: 2-word axis 
Unit of data: i 
Valid data range: Increment system 

I Millimeter machine 

, 

i Unit of data 1 
Valid data range 

I IS-A, IS-B j IS-C , 1 
j 1 mrn/min ; 30-240000 i 3CHOOOOO~ 

’ Inch machine ; 0.1 inch/min 1 30-96000 ; 30-48000 1 
Rotation axis i 1 deg/min i 30-240000 ; 30-100000~ 

This parameter sets a rapid traverse rate for reference position return operation using deceleration dogs, 
or for reference position return operation before a reference position is set. 

This parameter is also used to set a feedrate for the rapid traverse command (GOO) in automatic operation 
before a reference position is set. 

Note) This parameter is enabled when the reference position return feedrate setting function is used. 
When 0 is set in this parameter, this parameter disables the reference position return feedrate 
setting function. 



4.7 Parameters of Feedrate 

* 1 
‘2 

+ 3 

i Before a reference position is set j After a reference position is set I 
i Reference position return feedrate ; Reference position return fee&ate 
) setting function setting function 

I Disabled / Enabled ’ Disabled i Enabled ’ 
I , 

Reference position return by G28 i 
I d 

/ Rapid traverse command (GOO) in 1 
I 1 

I 
No. 1420 ! ! 

/ 
No. 1420 

, automatic operation 
I 

i 
I 

1 Manual reference i Without dogs ‘I 
! No. 1428 : 

No. 1420 or No. 1 42403 
I position return f 

1 / 

1 Withdogs' 1 No.'424 1 

I I , ; No. 1424 i No. 1428 I 
, Manual rapid traverse 

I No. 1423 or No. 14247 
, 

No. 1424 
I I 

/ 

With/without dogs: Reference position return operation not using/using deceleration dogs 
For manual rapid traverse before a reference position is set, a jog feedrate (parameter No. 1423) or 
manual rapid traverse rate (parameter No. 1424) is used according to the setting of bit 0 (RPD) of - 
parameter No. 1401. 
The rapid traverse rate set in parameter No. 1424 or No. 1420 is used according to the setting of bit 
1 (DLF) of parameter No. 1404 when reference position return is performed without dogs, or when 
reference position return operation is performed with bit 7 (SJZ) of parameter No. 0002 set to 1 after 
a reference position is set (when reference position return operation is performed using rapid traverse 
without deceleration dogs). 

I 7 I I I I 
114301 ; 
i ; : Maximum cutting feedrate for each axis 

Data type: 2-word axis 
Unit of data, valid range: 

increment system 

I I 

I Valid data range 1 / Unit of data i / I I IS-A. IS-B 1 IS-C 1 

Millimeter machine i 1 mm/min 1 -602kOOO ’ ! i 6-100000 

j Inch machine 1 0.1 inch/min 1 6-96000 i 6-48000 
i Rotation axis 1 1 degfmin i 6-240000 i 6-100000 j 

Specify the maximum cutting feedrate for each axis. 

A feedrate for each axis is clamped in cutting feed so that it does not exceed the maximum feedrate 
specified for each axis. 

Note 1) 

Note 2) 

This parameter’ is effective only in linear and circular interpolation. In polar coordinate, 
cylindrical, and involute interpolation, the maximum feedrate for all axes specified in 
parameter No. 1422 is effective. 
If the setting for each axis is 0, the maximum feedrate specified in parameter No. 1422 is 

applied to all axes and the feedrate is clamped at the maximum feedrate. 

7 ’ 
1 : 

I 

; 1431 / ’ 
1 

i - Maximum cutting feedrate for all axes in the look-ahead control mode 1 

Data type: 2-words 
Unit of data, valid range: 
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Increment system 

, 
I 

I .a 

Unit of data 
1 Valid range 1 
1 IS-A. IS-8 ; IS-C i 

! Millimeter machine 1 1 mfn/min 1 O-240000 ; 0-100000 1 
I 
I Inch machine -m%nch/min i 046000 i 048000 i 
I Rotation axis I -1 deg/min ! O-240000 i O-100000 1 

Specify the maximum cutting feedrate for all axes in the look-ahead control mode. 
A feedrate in the tangential direction is clamped in cutting feed so that it does not exceed the feedrate 
specified in this parameter. 

Note 1) 
Note 2) 

To specify the maximum cutting feedrate for each axis, use parameter No. 1432 instead. 
In a mode other than the look-ahead, mode, the maximum cutting feedrate specified in 
parameter No. 1422 or No. 1430 is applied and the feedrate is clamped at the maximum 
feedrate. 

i-----l 1 
1 I 

114321 6 ( Maximum cutting feedrate for each axis in the look-ahead control mode 

Data type: 2-word axis 
Unit of data, valid range: 

Increment system Unit of da@ 

1 Millimeter machine i lmmhnin 1 O-240000 i 0400ooo 1 
i Inch machine I 0.1 incNmin ! O-96000 i 048000 I 
1 Rotation axiS i 1 deg/min 1 O-240000 j o-1ooooo I 

Specify the maximum cutting feedrate for each axis in the look-ahead control mode. 
A feedrate for each axis is clamped during cutting feed so that it does not exceed the maximum cutting 
feedrate specified for each axis. 

Note 1) This parameter is effective only in linear and circular interpolation. In polar coordinate, 
cylindrical, and involute interpolation, the maximum feedrate for all axes specified in parameter 
No. 1431 is effective. 

Note 2) If a setting for each axis is 0, the maximum feedrate specified in parameter No. 1431 is applied 
to all axes and the feedrate is clamped at the maximum feedrate. 

Note 3) In a mode otherthan the look-ahead mode, the maximum cutting feedrate specified in parameter 
No. 1422 or No. 1430 is applied and the feedrate is clamped at the maximum feedrate. 

145oj 1 
I : 
A 

j Changeof feedratefor onegraduation on the manual pulsegeneratorduring Fl digit feed 

Data type: Byte 
Unit of data: 
Valid data range: 1 to 127 

Set the constant that determines the change in feedrate as the manual pulse generator is rotated one 
graduation during one-digit F code feed. 

AF = Fmaxi 
1OOn 

(where, i = 1 or 2) 

In the above equation, set n. That is, the number of revolutions of the manual pulse generator, required 
to reach feedrate Fmaxi is obtained. Fmaxi refers to the upper limit of the feedrate for an one-digit F code 
feed command, and set it in parameter 1460 or 1461. 

Fmaxi : Upper limit of the feedrate for Fl to F4 (parameter 1460) 
Fmax2: Upper limit of the feedrate for F5 to F9 (parameter 1461) 
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I 

; 1451 j ; 
! 

i j Feedrate for Fl digit command Fl I 

I i 1 
i 1452 j 

1 Feedrate for Fl digit command F2 1 4 ; ! 
- 1 

/ 53 14 j I 
I 

I ! I Feedrate for Fl digit command F3 I 

J 

11 j 
# 

i1454/ ! 
I 

, 1 
I I 1 \ Feedtate for Fl digit command F4 

r----l i 
11455’ I 

! 
I 1 ! I , Feedrate for Fl digit command F5 , 

1 

Feedrate for Fl digit command F6 

I ! 
/ 4571 1 

1 I 

1 ’ I i Feedrate for Fl digit command F7 I I I 
, 
I 1 ! 
i1458j t 

: Feedrate for Fl digit command F8 : , 

r ! I 

1 1459,j j 1 i Feedrate for Fl digit command F9 : : 

Input for setting is enabled. 

Data type: 2-word 
Unit of data: I 
Valid data range: i Increment system Unit of data 

i Millimeter machine I 0.1 mm/min i 6-150000 i 6-120000 1 
j Inch machine i 0.01 inch/min i 6-60000 1 6-46000 1 
1 Rotation axis 1 0.1 dWmin 1 6-150000 1 6-120000 1 

Set Feedrates for one-digit F code feed commands Fl to F9. 
When an one-digit F code feed command is executed, as the feedrate is changed by turning the manual 
pulse generator, these parameter values also change accordingly. 

y&o: / 
; Upper limit of feedrate for the one-digit F code feed command (Fl to F4) ; 

Upper limit of fee&ate for the one-digit F code feed command (F5 to F9) 

Data type: 2-word 
Unit of data: I 
Valid data range: i Increment system 

i Millimeter machine i 
! Inch machine 
1 Rotation axis 

1 j 7 1 
; Unit of data 1 

Valid data range 

j IS-A, IS-Bi IS-C 
I 
1 

1 .mm/min 
1 6-15000 

I 
I 6-12000 

! 0.1 inch/min i 6-6000 j 6-4800 I 
i 1 wmin 1 6-15000 j 6-12000 , 

Set the upper limit of feedrate for the one-digit F code feed command. 
As the feedrate increases by turning the manual pulse generator, the feedrate is clamped when it reaches 
the upper limit set. If an one-digit F code feed command Fl to F4 is executed, the upper limit is that set 
in parameter 1460. If an one-digit F code feed command F5 to F9 is executed, the upper limit is that set 
in parameter 1461. 
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4.8 Parameters of Acceleration/Deceleration Control 

117 ii6 #5 #4 #3 #2 #l ##0 i (B t) 

r---I 1 1 ACD ; NCI f RTO ; j 
I 

j 1 I 

/ 16*’ i i ; ACD ; NCI j RTO 1 
i 
i OVB 1 ! t 

Data type: Bit 
OVB Block overlap in cutting feed 

0: Blocks are not overlapped in cutting feed. 
1: Blocks are overlapped in cutting feed. 

Block overlap outputs the pulses remaining at the end of pulse distribution in a block together with 
distribution pulses in the next block. This eliminates changes in feedrates between blocks. 

Block overlap is enabled when blocks containing GO1 , G02, or GO3 are consecutively specified in G64 
mode. If minute blocks, however, are specified consecutively, overlap may not be performed. 

The following pulses in block F2 are added to the pulses remaining at the end of pulse distribution in block 
Fl . 

(Number of pulses to be added) = F2 x 
(Number of pulses required at the end of block Fl ) 

Fl 

When Fl = F2 

........ ............ ........ 

............................ 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

........ .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

........ .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

~ 

.... .... .... .... .... .... .... 

........ ..I. .... .... .... .... 

........ .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

........ .... .... .... .... .... 

.... ................ .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

............ .... ............ 

F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . I.. 

. . . 

. . . 

I.. 

. . . 

. . . 

When block overlap is disabled 

Fl F2 

When block overlap is enabled 
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RTO Block overlap in rapid traverse 
0: Blocks are not overlapped in rapid traverse. 
1: Blocks are overlapped in rapid traverse. 

Note) See the description of parameter No. 1722. 

NCI inposition check at deceleration 
0: Performed 
1: Not performed 

ACD Function for automatically reducing the feedrate at corners (automatic corner override function) 
0: The function is not used. 
1: The function is used. 

#7 . #6 #5 #4 #3 #2 #l #O 

, 
i 

I 
’ j 

I 
(16021 I i / LS2 j CSD i j , i i [ 
! ! * . , I I I i 

1 FWB ’ 
I I 

Data type: Bit 
FWB Cutting feed acceleration/deceleration before interpolation 

0: Type A of acceleration/deceleration before interpolation is used. 
1: Type B of acceleration/deceleration before interpolation is used. 

Type A: When a feedrate is to be changed by a command, acceleration/deceleration starts 
after the program enters the block in which the command is specified. 

Type 8: When a feedrate is to be changed by a command, deceleration starts and terminates 
at the block before the block in which the command is specified. 
When afeedrate is to be changed by a command, acceleration starts after the program 
enters the block in which the command is specified. 

c Example of a deceleration process > c Example of an acceleration process > 

Feedrate - Specified fee&ate Feedrate - Specified feedfate 

T 
- ---- Feedrate after accelera- , 

tion/deceleration before 
Point 1 interpolation is applied 

F3 ~~~~~~~~~~~~~~~~. 
r-rrrrrrrrr, 8 t 

t-l 

. . 
8 1 \ Type A 

* t 
\ \ 
b t 

7 
\ 8 I( 
\ s 
\ \ 8 

F3 

8 I 8 

Nl N2 

- - - - - Feedrate after accelera- 
tion/deceleration before 
interpolation is applied 

NI N2 

To change the feedrate from F3 to F2, it is necessary to start reducing the feedfate at point 1. 
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CSD In the function for automatically reducing a feedrate at comers, , 

0: Angles are used for controlling the feedrate. 
1: Differences in feedrates are used for controlling the feedrate. 

LS2 Acceleration/deceleration after interpolation for cutting feed in the look-ahead control mode is: 
0: Exponential acceleration/deceleration 
1: Linear acceleration/deceleration. (The function for linear acceleration/deceleration after 

interpolation for cutting feed is required.) 

87 #6 #5 ##4 #3 #I2 #l ##O 

i / JGLx j 
/ 

I I 4 I i 
j i CTBx i CTLX ’ 

, , I I 0 0 

Data type: Bit axis 

CTLx Acceleration/deceleration in cutting feed including feed in dry run 
0: Exponential acceleration/deceleration is applied. 
1: Linear acceleration/deceleration after interpolation is applied. 

Note) If the optional function of linear acceleration/deceleration after interpolation in cutting feed is not 
provided, exponential acceleration/deceleration is used irrespective of this setting. 
To use bell-shaped acceleration/deceleration after interpolation, set this parameter to 0 and select 
the acceleration/deceleration using CTBx, bit 1 of parameter No. 1601. 

Parameter 
I 

I cnx / CTLx i 
Acceleration/deceleration 

I 0 1 0 Exponential acceleration/deceleration 6 j 
0 1 i Linear acceleration/deceleration after interpolation i I 
1 0 1 Bell-shaped acceleration/deceleration after interpolation 

I 
i 

CTBx Acceleration/deceleration in cutting feed including feed in dry run 
0: Exponential acceleration/deceleration or linear acceleration/deceleration after interpolation 

is applied (depending on the setting in CTLx, bit 0 of parameter No. 1610). 
1: Bell-shaped acceleration/deceleration after interpolation is applied. 

Note) This parameter is effective only when the function of bell-shaped acceleration/deceleration after 
interpolation in cutting feed is provided. If the function is not provided, the setting in CTLx, bit 0 of 
parameter No. 1610, determines the type of acceleration/deceleration irrespective of the setting 
in this parameter. 

JGLx Acceleration/deceleration in manual continuous feed (jog feed) 
0: Exponential acceleration/deceleration is applied. 
1: The same acceleration/deceleration as used for cutting feed is applied (depending on which 

is used in cutting feed). 

TimeconstantT(T1) used in linear acceleration/deceleration or bell-shaped 
acceleration/deceleration in rapid traverse for each axis 1 

Data type: Word axis 
Unit of data: ms 
Valid range: 0 to 4000 

Specify a time constant used in acceleration/deceleration in rapid traverse. When the optional function of 
bell-shaped acceleration/deceleration in rapid traverse is provided, bell-shaped acceleration/deceleration 
is applied in rapid traverse. If the function is not provided, linear acceleration/deceleration is applied. 
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(I) When the function is provided, set this parameter to time constant Tl used in bell-shaped 
acceleration/deceleration in rapid traverse, and set parameter No. 1621 to time constant T2. 

(2) When the function is not provided, specify a time constant used in linear acceleration/deceleration. 

Note 1) When parameter No. 1621 (time constant T2 used in bell-shaped acceleration/deceleration in 
rapid traverse) is set to 0, linear acceleration/deceleration is applied in rapid traverse even if the 
function is provided. In this case, this parameter stands for a time constant used in linear 
acceleration/deceleration in rapid traverse. 

c Linear acceleration/deceleration for rapid traverse r 

I , T : 

1: Time constant for linear acceleration/deceleration 

c Bell-shaped acceleration/deceleration for rapid traverse > 

Speed 
Rapid - 
traverse 
rate 

Tl : Time constant under linear acceleration/deceieration 
T2: Time for comer rounding 

Totai time = Tl + T2 
Time for linear part = Tl - T2 
Time for curved part = T2 

Set the value when the rapid traverse rate is 1 OO?k. If it is under 

I 
1 OO?b, the total time is reduced. (Constant acceleration method) 

+ + 
T2 

Set the value when the rapid traverse rate is 100%. If it is under 1 00%, the total time is reduced. (Constant 
acceleration method) 

The value of Tl is determined from the torque of motor. Usually set the value of T2 to 24 ms or 32 ms. 

, 
; 1621 

i 
j i Time constant T2 used in bell-shaped acceleration/deceleration in rapid I 

I ; i traverse for each axis 1 
L 1 

Data type: Word axis 
Unit of data: ms 
Valid range: 0 to 512 

Specify time constant T2 used in bell-shaped acceleration/deceleration in rapid traverse for each axis. 

Note 1) 

Note 2) 

This parameter is effective when the function of bell-shaped acceleration/deceleration in rapid 
traverse is provided. Set parameter No. 1620 to time constant Tl used in bell-shaped 
acceleration/deceleration in rapid traverse, and set this parameter to time constant T2. 
For details of time constants Tl and T2, see the description of parameter No. 1620. 
When this parameter is set to 0, linear acceleration/deceleration is applied in rapid traverse. The 
setting in parameter No. 1620 is used as a time constant in linear acceleration/deceleration. 
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Time constant of exponential acceleration/deceleration or bell-shaped accel- 1 
eration/deceleration after interpolation, or linear acceleration/deceleration i 
after interpolation in cutting feed for each axis 

I 
I 

Data type: Word axis 
Unit of data: ms 
Valid data range: 0 to 4000 

Set the time constant used for exponential acceleration/deceleration, bell-shaped acceleration/decelera- 
tion after interpolation, or linear acceleration/deceleration after interpolation in cutting feed for each axis. 
Except for special applications, the same time constant must be set for all axes in this parameter. If the 
time constants set for the axes differ from each other, proper straight lines and arcs cannot be obtained. 

Bell-shaped acceleration/deceleration after cutting feed interpolation 

1: Total time. It is constant irrespective of feed rate. (Time 
constant is constant). 

The curve corresponds to that Tl = T/2 and T2 = T/2 set in 
parameter no. 1620 and 1621. 

l Time 
+ b 

T 

f 
I 

1 

/ 1623 ; 1 FL rate of exponential acceleration/deceleration in cutting feed for each axis 
I I 1 

Data type: Word axis 
Unit of data: ; ’ I i 

Valid data range: j Increment system j Unit of data 
i 

Valid data range 

IS-A, IS-B 1 IS-C 

i Millimeter machine I 1 mrn/min 1 6-15000 j 6-12000 1 
t Inch machine i 0.1 inch/min / 6-6000 t 6-4800 1 
/ Rotation axis ) 1 deg/min 1 6-15000 1 6-12000 / 

Set the lower limit (FL rate) of exponential acceleration/deceleration in cutting feed for each axis. Except 
for special applications, this parameter must be set to 0 for all axes. If a value other than 0 is specified, 
proper straight lines and arcs cannot be obtained. 

I 

I ; 

! 1624 
i 

’ i 
Time constant of exponential acceleration/deceleration or bell-shaped 

; acceleration/deceleration or linear acceleration/deceleration after interpola- 
I , ; tion, in jog feed for each axis. 

Data type: Word axis 
Unit of data: ms 
Valid data range: 0 to 4000 

Set the time constant used for exponential acceleration/deceleration, bell-shaped acceleration/decelera- 
tion or linear acceleration/deceleration after interpolation in jog feed for each axis. 

I ’ , 

/1625/ ’ FL rate of exponential acceleration/deceleration in jog feed for each axis _ 
1 I 

Data type: Word axis 
Unit of data: 
Valid data range: 
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Increment system Unit of data 
: Valid data range / 
’ Is A Is B 

9 - * IS-C : 
! Millimeter machine I 1 mm/min : 6-15000 8 642000 i 
1 Inch machine 1 0.1 incNmin 6-6000 6-4800 i 

Rotation axis I 1 deg/min 645000 - 642000 8 

Set the lower limit (FL rate) of exponential acceleration/deceleration in jog feed for each axis. 

] Time constant of exponential acceleration/deceleration in the thread cutting : 

’ cycle for each axis 

Data type: Word 
Unit of data: ms 
Valid data range: 0 to 4000 

Set the time constant used for exponential acceleration/deceleration in the thread cutting cycle (G76, G78 
(G92 in G code system A)) for each axis. 

5 

’ 1 ; FL rate of exponential acceleration/deceleration in the thread cutting cycle I I I : e for each axis 
j 16271 ; 

I 
: : I 

Data type: Word axis 
Unit of data: 

Increment system 
Valid data range: t 

: Millimeter machine 

i 
i Unit of data ’ 

Valid data range ’ 

! 1 IS-A, IS-B i IS-C 
! 1 mm/min i 6-15000 j 6-12000 

j Inch machine f 0.1 inch/min f 6-6000 j 6-4800 ! 
: Rotation axis i 1 deg/min 1 6-15000 I 6-12000 ( 

Set the lower limit (FL rate) of exponential acceleration/deceleration in the thread cutting cycle (G76, G78 
(G92 in G code system A)) for each axis. 

’ 
7: 

j 
: 

/1mo ; 
Parameter 1 for setting an acceleration for pre-interpolation linear accelera- 
tion/deceleration (maximum machining speed during pre-interpolation lin- 

: ear acceleration/deceleration) 
1 
I 

Data type: 2-word 
Unit of data, valid range: 

I I I 
I 

I Increment system [ Unit of data 1 
Valid range 

1 IS-A, IS-B ! IS-C 
’ Millimeter machine i 1 mm/min j 6-240000 1 O-160-600 1 
: Inch machine j 0.1 inch/min ; 6-96000 ! o-48000 f 

This parameter is used to set an acceleration for linear acceleration/deceleration before interpolation. In 
this parameter, set a maximum machining speed during linear acceleration/deceleration before interpo- 
lation. In parameter No. 1631, set a time used to reach the maximum machining speed. 
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Note 1) 

Note 2) 

Parameter 1 

Parameter 2 

Parameter 1: Parameter No. 1630 

Parameter 2: Parameter No. 1631 

Time 

When 0 is set in parameter No. 1630 or parameter No. 1631, linear acceleration/deceleration 
before interpolation is disabled. 
In the look-ahead control mode, parameter No. 1770 and parameter No. 1771 are valid. 

7 I Parameter 2 for setting an acceleraiion for linear acceleration/deceleration ’ ’ : 
1631 ’ 1 1 before interpolation (time used to reach the maximum machining speed 

I 1 ; !, during linear acceteration/deceleration before interpolation.) 

Data type: Word 
Unit of data: 1 ms 
Valid range: 0 to 4000 

This parameter is used to set an acceleration for linear acceleration/deceleration before interpolation. In 
this parameter, set the time (time constant) used to reach the speed set in parameter No. 1630. 

Note 1) When 0 is set in parameter No. 1630 or parameter No. 1631, linear acceleration/deceleration 
before interpolation is disabled. 

Note 2) In parameter Nos. 1630 and 1631, set values that satisfy the following: 
Parameter No. 1630/Parameter No. 1631 > 5 

Note 3) In the look-ahead control mode, parameter No. 1770 and parameter No. 1771 are valid. 

, 1 

1 ; 
1 

I , 
I 

/ 1710 ; j I 

f ; 
Minimum deceleration ratio (MDR) of the inner circular cutting rate in 

I 
! automatic comer override I 

Data type: Byte 
Unit of data: % 
Valid data range: 1 to 100 

Set the minimum deceleration ratio (MDR) in changing the inner circular cutting feed rate by automatic 
comer override. 
In circular cutting with an inward offset, the actual feedrate for a specified feedrate (F) becomes as follows: 

F x Rc (Rc : 
\ 

RP 

Radius of the path of the cutter’s center 1 
1 Rp : Programmed radius I 
\ / 

By the actual feedrate becomes the value obtained from the above equation, the specified rate F can be 
achieved on the program path. 
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Programmed path 

Fig. 4.8 (a) Rp and Rc 

If Rc is too small in comparison with Rp so that 
RC 

- + 0, the cutter will stop. To prevent this, the minimum 
deceleration ratio (MDR) is set. RP 

When @ + 0, 
RP 

The actual rate becomes as follows: 
F x (MDR) 

! 

/I714 1 
, Angle (0~) to recognize the inner comer in automatic override I , 

Data type: Byte 
Unit of data: Degree 
Valid data range: 1 to 179 (standard value = 91) 

Set the angle to recognize the inner corner when automatic override is performed for the inner corner 

! 1712 j 

Data type: Byte 
Unit of data: % 
Valid data range: 

Set the amount of 

Data type: Word 
Unit of data: 

, Ankunt of automatic override for an inner comer 

1 to 100 (standard value = 50) 

automatic override for an inner corner. 

------ --- 

I Distance Le from the starting point in inner comer automatic override I --___ _----_----. 

7 I 
_..-_- 

! Increment svstem i IS-A f IS-B i IS-C ! Unit 1 
1 Input in mm i Yl ! 0.1 / 0.01 1 mm j 

f Input in inches 1 0.1 I 0.01 1 0.001 ! inch _I 

Valid data range: 

~ _ _~ 

0 to 3999 

Set distance Le from the starting point in an inner corner for automatic corner override. 
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j Distance Ls up to the ending point in inner corner automatic override : 
- 

Data type: Word 
Unit of data: 

Y 

i Increment system ( IS-A i Is-8 i IS-C j Unit I 
j Input in mm 11 I 0.1 1 0.01 j mm 

i Input in inches j 0.1 i 0.01 

Valid data range: 0 to 3999 

Set distance Ls up to the end point in an inner corner for automatic corner override. 

If 8 c 8p, the inside of a comer is recognized. = ( 0p is set in parameter 1711.) 

When an inner corner is recognized, the feedrate is overridden in the range of Le in the block immediately 
before the intersection of the corner and Ls in the next block following the intersection. 
Ls and Le are each a straight line connecting the intersection of the corner and a given point on the path 
of the cutter’s center. 
Ls and Le are set in parameters 1713 and 1714. 

ti Programmed . . . 
. a . . * . # . . *‘,’ Cutter center path 

path 

An override is applied from point a to b. . 

Fig. 4.8 (b) Distance Le and Ls in the automatic corner override at an inner corner 

I I 1 1 
1 
1 1722 / I Rapid traverse feedrate reduction ratio for overlapping rapid traverse blocks 
/ #! 

i f 
1 L I 

Data type: Byte axis 
Unit of data: % 
Valid range: 0 to 100 

This parameter is used when rapid traverse blocks are arranged successively, or when a rapid traverse 
block is followed by a block that does not cause movement. When the feedrate for each axis of a block 
is reduced to the ratio set in this parameter, the execution of the next block is started. 
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Example: 

X-axis feedrate 

rh 

Fh: Rapid traverse feedrate 

a : Setting of parameter No. 1722 (feedrate reduction ratio) 

Fd: Feedrate where deceleration is terminated: Fh x a/l00 

Nl GOOX--; N2GOOX--; 

A 

Fh 

When the function of overlapping rapid 
traverse blocks is enabled 

Wh’en the function of overlapping rapid 
traverse blocks is disabled 

Note) The parameter No. 1722 is effective when parameter No. 1601 #4 (RTO) is set to 1. 

I / i I 

I 1730 i 1 Maximum feedrate for arc radius R 
] ;! 

1 
I ! 

Data type: Word 
Unit of data, valid range: 

i Millimeter machine I 1 mm/min 1 8-15000 i 042000 I 
l Inch machine ) 0.1 inch/min t 8-6000 : O-4800 i 

Set a maximum feedrate for the arc radius set in parameter No. 1731. Set this parameter when the arc 
radius-based feedrate clamping function is enabled. 

7 I 1 

i 1731 1 ; Arc radius value corresponding to a maximum feedrate e , I 
1 I ; I 

Data type: 2-word 
Unit of data: 

, 
Unit i IS-A 1 IS-8 i IS-C 1 Unit ! 

1 Linear axis (millimeter machine) i 0.01 1 0.001 I 0.0001 1 mm 1 
t Linear axis (inch machine) L 

i ~~ 
1 0.001 i O.OOOl [ 0.0OOO~nch ] 

Valid range: 1000 to 99999999 

Set the arc radius corresponding to the maximum feedrate set in parameter No. 1730. Set this parameter 
when the arc radius-based feedrate clamping function is enabled. 

i i 
’ 1732 \ 
I I 

i Minimum value (RVmin) for arc radius-based feedrate clamp 

Data type: Word 
Unit of data, valid range: 

Increment system Unit of data 
Valid range 

7 
, IS-A, IS-8 ; IS-C 

1 Millimeter machine I 1 mmlmin i 0-15000 ! o-t2000 I 
i Inch machine I 0.1 incNmin I O-6000 i o-4800 ! 
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The arc radius-based feedrate clamping function reduces the maximum feedrate as the arc radius 
decreases. When the specified maximum feedrate is not greater than RVmin (minimum value for arc 
radius-based feedrate clamping), RVmin is used as the maximum feedrate. 

1740 j ; Critical angle subtended by two blocks for automatic corner deceleration 

Data type: 2-word 
Unit of data: 0.001 deg 
Valid range: 0 to 180000 

Set a critical angle to be subtended by two blocks for corner deceleration when the angle-based automatic 
comer deceleration function is used. 

The angle subtended by two blocks is defined as 8 in the examples shown below. 

Block A (GO1 ) 

GB(Gol) 8 

> 
Block B (GOl) 

Angle subtended by two straight lines Angle subtended by an arc and its tangent 

i 1 ! Feedrate for assuming the termination of automatic comer deceleration (for ; 
I 

1741 i ’ 
1 1 acceleration/deceleration after interpolation) 

I 
I , 

Data type: Word axis 
Unit of data, valid range: 

increment system 

I 

/ Unit of data i 
Valid range i 

I 1 IS-A, IS-B j is-c t 

1 Millimeter machine j 1 mrWmin ! 6-15000 ! 6-12000 1 
! inch machine i 0.1 inch/min ! 6-6000 i 6-4800 i 
: Rotation axis i 1 deg/min 1 6-15000 j 6-12000 i 

Set the feedrate for assuming the termination of deceleration in automatic corner deceleration. 

11762 
3 

’ Exponential acceleration/deceleration time constant for cutting feed in the look- 1 
I j ; ahead control mode 

Data type: Word axis 
Unit of data: 1 ms 
Valid range: 0 to 4000 

Set an exponential acceleration/deceleration time constant for cutting feed in the advanced control mode. 
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7 ‘1 

/ 1763 
: 
1 

i Minimum speed in exponential aecekration/deceleration for cutting feed in the j 
I : i look-ahead control mode 1 
, , 

Data type: Word axis 
Unit of data, valid range: 

Increment system 

I 

i Unit of data 
Valid range 1 

i Is A Is B 
, - : IS-C j 

i Millimeter machine i 1 mm/min 1 6-15000 6-12000 j 
i inch machine 1 0.1 inch/min i 6-6000 ! 64800 i 
I Rotation axis i 1 deg/min ; 6-15ooO , 6-12000 j 

Set a minimum speed (FL) in exponential acceleration/deceleration for cutting feed in the look-ahead 
control mode 

I i 
f 1768 , i Time constant for linear acceleration/deceleration during cutting feed in look- 

/ 
j 

ahead control mode. I 

Data type: Word 
Unit of data: ms 
Valid range: 8 to 

axis 

512 

This parameter sets a time constant for linear acceleration/deceleration for cutting feed in the look-ahead 
control mode. 

Note) The function for linear acceleration/deceleration after interpolation for cutting feed is required. 

I 
i I 

j 1770 ; 
] Parameter 1 (for look-ahead control) for setting an acceleration for linear accelera- 

I 
; tion/deceieration before interpolation (maximum machining speed during linear 

/ 

i 
! 

i acce)eration/deceleration before interpolation) 
J 

Data type: 2-word 
Unit of data, valid range: 

increment system 

I 

Unit of data 
Valid range I 

r I i 
! IS-A, IS-B j IS-C I 

i Millimeter machine 1 1 mm/min I / 6-240000 i 6-100000 

i Inch machine 1 
1 

0.1 inch/min i 
( 

6-96000 i 648000 1 

This parameter is used to set an acceleration for linear acceleration/deceleration before interpolation in 
the look-ahead control mode. In this parameter, set the maximum machining speed during linear 
acceleration/deceleration before interpolation. Set the time used to reach the maximum machining speed 
in parameter No. 1771. 

Parameter 1 

(No. 1?70) 

Parameter 2 (No. 1771) 

Time 

Note) When 0 is set in parameter No. 1770 or parameter No. 1771, linear acceleration/deceleration 
before interpolation is disabled. 
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! 1 Parameter 2 (for look-ahead contrrrttfpr setting an acceleration for linear accelera- I 
1771 j ; tion/deceletation before interpolation (time used to reach the maximum machining 

I : speed during linear acceleration/deceleration before interpolation) 
i 
I i ! 

Data type: Word 
Unit of data: 1 msec 
Valid range: 0 to 4000 

This parameter is used to set an acceleration for linear acceleration/deceleration before interpolation in 
the look-ahead control mode. In this parameter, set the time (time constant) used to reach the speed set 
in parameter No. 1770. 

Note 1) When 0 is set in parameter No. 1770 or parameter No. 1771, linear acceleration/deceleration 
before interpolation is disabled. 

Note 2) In parameter Nos. 1770 and 1771, set values that satisfy the following: 
Parameter No. 1770/Parameter No. 1771 g 5 

pq 1 (Must not be used) ! 
I ! I 

f 
If761 / 

9 
(Must not be used) ! 

! 1 I 
I I 

/ j Minimum speed for the automatic comer deceleration function (look-ahead j 
I / : control) 1 j 

Data type: Word axis 
Unit of data, valid range: 

Increment system 
i 1 

Unit Of data 
Valid range 

/ IS-A, IS-B ; IS-C j 
j Millimeter machine : 1 mm/min 1 6-15000 j 6-12000 i 
! Inch machine j 0.1 inch/min i 6-6000 i 6-4600 1 
j Rotation axis i 1 dec/min i 6-15000 i 6-12000 1 

Set a speed at which the number of buffered pulses in deceleration is assumed to be 0 when 
linear acceleration/deceleration before interpolation is used. 

t 
I 

/ 

! 
’ 778 / 

i Minimum speed for the automatic comer deceleration function (for linear i 
j acceleration/deceleration before interpolation) i 

1 1 I 1 

Data type: Word axis 
Unit of data, valid range: ’ 

1 

Increment system i 

I 

Unit of data 
Valid range j 

1 IS-A, IS-B i IS-C i 

i Millimeter machine i 1 mm/min i 645000 j 642000 1 
! Inch machine ! 0.1 inch/min j 6-6000 i 6-4800 1 
i Rotation axis I 1 deg/min i 645000 i 642006 ( 

Set a speed at which the number of buffered pulses in deceleration is assumed to be 0 when 
linear acceleration/deceleration before interpolation is used. 
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4.8 Parameters of Accelaration/Deceieration Control 

i / i 
17791 ’ 

Critical angle subtended by twobiocksfor automatic comer deceleration (for look- I 
ahead control) 

I t 

Data type: 2-word 
Unit of data: 0.001 deg 
Valid range: 0 to 180000 

Set a critical angle to be subtended by two blocks for corner deceleration when the angle-based automatic 
corner deceleration function is used. 

The angle subtended by two blocks is defined as 8 in the examples shown below. 

, e 

> 
Block B (GOl) 

Angle subtended by two straight lines Angle subtended by an arc and its tangent 

1780/ 
, 

i 
1 Allowable speed difference for the speed difference-based comer deceleration ! 

I 1 I / function (for iinear acceleration/deceleration before interpoiation) , 

Data type: Word 
Unit of data, valid range: 

Increment system 
; 

Unit of data t 
Valid range j 

i IS-A, IS-B ! IS-C j 
i Miliimeter machine 1 1 mm/min ] 6-15000 1 6-12000 1 
1 Inch machine I 0.1 inch/min 1 . 6-6000 f 64800 j 

Set the speed difference for the speed difference-based automatic corner deceleration function when 
linear acceleration/deceleration before interpolation is used. 

I / 1781 ; ( Allowable speed difference for the speed difference-based comer deceteration 
1 

t 
1 function (linear acceierationkkeleration after interpolation) 

Data type: Word axis 
Unit of data, valid range: 

Increment system 
, 

Unit of data 
Valid range I 

IS-A. IS-B i IS-C j 
1 Millimeter machine 
I 

j Inch machine 

i 1 mm/min 1 6-15000 i 642000 1 
I 

; 0.1 incWmin 
/ 
1 6-6000 1 6-4800 

! Rotation axis ; 1 deg/min I 1 6-15000 i 642000 / 

Set a speed difference for the speed difference-based automatic corner deceleration function whenlinear 
acceleration/deceleration after interpolation is used. 
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l 

1 

; 1783 : Allowable speed difference forlMsyeed difference based comer deceleration [ 
I function (linear acceleration/deceleration before interpolation) 

I 

Data type: Word axis 
Unit of data, valid range: 

Increment system 
I 
1 Unit of data 

Valid range ! 

1 
1 
I IS-A, IS-B ! IS-C ! 

j Millimeter machine i 1 mm/min 1 6-1500(3 1 6-12000 f 
! Inch machine f 0.1 inch/min 1 6-6000 i 6-4800 j 
i Rotation axis [ 1 deg/min i 6-15000 i 6-12000 j 

A separate allowable feedrate difference can be set for each axis. The allowable feedrate difference is 
set for each axis with this parameter. Among the axes that exceed the specified allowable feedrate 
difference, the axis with the greatest ratio of the actual feedrate difference to the allowable feedrate 
difference is used as the reference to calculate the reduced feedrate at the comer. 

/ 
I 1 
j 

LA, 

Speed when overtravel alarm has genefated during acceleration/deceleration 
] before interpolation 

/ 

I 

Data type: Word axis 
Unit of data: 
Valid data range: 

Increment system 
I 

j Unit of data 
, 

: Millimeter machine 1 1 mm/min 1 6-15000 I 6-12000 1 
i Inch machine 

~~_~ 
:I 0.1 inch/min ! 6-6000 ; 6-48001 

Deceleration is started beforehand to reach the speed set in the parameter when an overtravel alarm is 
issued (when a limit is reached) during linear acceleration/deceleration before interpolation. By using this 
parameter, the overrun distance that occurs when an overtravel alarm is output can be reduced. 

Note 1) When 0 is set in this parameter, the control described above is not exercised. 
Note 2) Use type-B linear acceleration/deceleration before interpolation (by setting bit 0 (FWB) of 

parameter No. 1602 to 1). 
Note 3) The control described above is applicable only to stored stroke limit 1. 
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4.9 Parameters of Servo 

#7 #6 #5 #4 #3 #I2 ##I #O (Et) 

Data type: Bit 

CVR When velocity control ready signal VRDY is set ON before position control ready signal PRDY 
comes ON 

0: A sewo alarm is generated. 
1: A servo alarm is, not generated. 

OZR When manual reference position return is attempted in the halt state during automatic operation 
(feed hold stop state) under any of the conditions listed below: 

0: Manual reference position return is not performed, with P/S alarm No. 091. 
1: Manual reference position return is performed without an alarm occurring. 

e Conditions > 
(1) When there is a remaining distance to travel. 
(2) When a auxiliary function (miscellaneous function, spindle-speed function, tool function) is being 

executed. 
(3) When a cycle such as a dwell cycle or canned cycle is being executed. 

FFR Feed-foward control is enabled for 
0: Cutting feed only 
1: Cutting feed and rapid traverse 

RBK Backlash compensation applied separately for cutting feed and rapid traverse 
0: Not performed 
1: Performed 

TRC The servo trace functon is: 
0: Disabled 
1: Enabled (Also set parameter No. 1870.) 

#7 ##6 #5 #4 #3 ##2 #I #O i (W 

! CIN [ CC1 1 
i GIN 1 CCI 1 

i PM2 i PM1 

i I 

Data type: Bit 
PM1 , PM2 Sets a gear ratio between the spindle and motor when the servo motor-based speed control 

function is used. 

# l/4 : 1 i 0 b , I 
i l/8 j 1 : 1 1 

The in-position area for cutting feed is: 
0: Set in parameter No. 1826 (same as for rapid traverse). 
1: Set in bit 5 (CIN) of parameter No. 1801. 

When bit 4 (Ccl) of parameter No. 1801 = 1, the in-position area for cutting feed is: 
0 . . 

1: 

Use value in parameter No. 1827 if the next block is also for cutting feed, or use value in 
parameter No. 1826 if the next block is not for cutting feed. 
Use value in parameter No. 1827, regardless of the next block. (The setting of parameter No. 
1826 is used for rapid traverse, and the setting of parameter No. 1827 is used for cutting 
feed.) 
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. #7 #6 #5 _#_L #3 ##2 #I #o 

Note) After this parameter is set, the power needs to be turned off. 

Data type: Bit 
CTS The servo motor-based speed control function is: 

0: Not used 
1: Used 

DPS When servo motor-based speed control is applied, a position coder is: 
0: Used 
1: Not used 

#7 #6 #5 ##4 #3 #2 #l #O (Bit) 

i j I I 
11804, i / SAK 

i I I 
I 1 i I I I i j 

Data type: Bit axis 
SAK When the VRDY OFF alarm ignore signal IGNVRY is 1, or when the VRDY OFF alarm ignore 

signals for all controlled axes IGVRYl to IGVRY8 are 1: 
0: Servo ready signal SA is set to 0. 
1: Servo ready signal SA remains set to 1. 

#7 #6 #5 #4 #3 #2 81 #O i m 

I 1 I 
1815 ; i ZMGX i APCx I 

1 APZx / I 
I 

I I 
OPTx 1 

! 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Bit axis 
OPTx Position detector 

APZx 

0: A separate pulse coder is not used. 
1: A separate pulse coder is used. 

Machine position and position on absolute position detector when the absolute position detector 
is used 

0: Not corresponding 
1: Corresponding 

Note) When an absolute position detector is used, after primary adjustment is performed or after the 
absolute position detector is replaced, this parameter must be set to 0, power must be turned off 
and on, then manual reference position return must be performed. This completes the positional 
correspondence between the machine position and the position on the absolute position detector, 
and sets this parameter to 1 automatically. 

APCx Position detector 

ZMGx 

0: Other than absolute position detector 
1: Absolute position detector (absolute pulse coder) 

Reference position return method is: 
0: Grid method 
1: Maone-switch method 
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#7 #6’ #5 #4 #3 ##2 #I #0 i (W 

I 
/ 1816 / / 1 DM3x ; DM2x i DMlx 1 I I t 

I 1 
I 

I , I I I I 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Bit axis 
DMlx to DM3x Setting of detection multiply 

Note) When the flexibly feed gear is used, do not use these parameters. Set the numerator and 
denominator of DMR to an appropriate values in parameters 2084 and 2085 respectively. 

#7 #6 #5 #4 #3 #2 #l #O i WI 
, 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

i DM3x 

Set value i f 
1 Detection multiply I 

i DM2x ! DMlx ; I 
T 

I 

i 

1 I 0 7J2 

1 j 1 
I 

4 

Data type: Bit axis 
TAN Tandem control 

0: Not used 
1: Used 

Note) Set this parameter to both master axis and slave axis. 

#7 #6 #5 114 #3 #I2 #l #O 
1 r 1 I I 

1 1819 j i : : ! \ I : FUPX i 

I 1 i NAHx : . i i j I I I FlJPx ! 

Data type: Bit axis 
FUPx To perform follow-up when the servo is off is set for each axis. 

0: The follow-up signal, l FLWU, determines whether follow-up is performed or not. 
When l FLWU is 0, follow-up is performed. 
When l FLWU is 1, follow-up is not performed. 

1: Follow-up is not performed. 

Note) When the index table indexing function (M series) is used, be sure to set FUPx of the 4th axis 
to 1. 

NAHx In the look-ahead control mode, advanced feed-forward is: 
0: Used 
1: Not used 

Note) Set 1 for a PMC-based control axis. 



4.9 Parameters of Servo 

_--- 
Command multiply for each axis (CMR) 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Byte axis 
Set a command multiply indicating the ratio of the least command increment to the detection unit for each 
axis. 

Least command increment = detection unit x command multiply 

Relationship between the increment system and the least command increment 

Least command increment ! 
Increment svstem ! IS-A 1 IS-B i IS-C ; Unit j 

Millimeter machine [ 0.01 I 0.001 1 0.0001 j mm 1 
1 Inch machine I 0.001 ! 0.0001 1 0.00001 ! inch j 
f Rotation axis I 0.01 I 0.001 t 0.0001 f deg j 

Setting command multiply (CMR), detection multiply (DMR), and the capacity of the reference counter 

least command 

increment L-J 

Reference 
counter 

w  1 , 

Feedback pulse 

Detection x DMR 1 Position detector 

unit 

Fig. 4.9 (a) CMR, DMR, and the Capacity of the Reference Counter 

Set the magnification ratios of CMR and DMR so that the weight of positive inputs to the error counter 
equals that of negative inputs. 

Least command increment = detection unit = feedback pulse unit 

CMR DMR 

The feedback pulse unit varies according to the type of detector. 

Feedback pulse unit = 
the amount of travel per rotation of the pulse coder 

the number of pulses per rotation of the pulse coder (2000,2500, or 3000) 

As the size of the reference counter, specify the grid interval for the reference position return in the grid 
method. 
Size of the reference counter = Grid interval/detection unit 
Grid interval = the amount of travel per rotation of the pulse coder 
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The value set in the parameter is obtained as follows: 

(1) When command multiply is I/2 to l/27 

Set value = 
1 

+ loo 
(Command multiply) 

Valid data range: 102 to 127 

2) When command multiply is 1 to 48 
Set value = 2 x command multipiy 

Valid data range: 2 to 96 

Note) When command multiply is 1 to 48, the set value must be determined so that an integer can be set 
for command multiply. 

’ 

;1821j ; Reference counter size for each axis 
1 

Data type: 2-word axis 
Valid data range: 0 to 99999999 

Set the size of the reference counter. 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

- 7 

i I I j1825; ; Servo loop gain for each axis I 
I I ! , 

Data type: Word axis 
Unit of data: 0.01 s -l 
Valid data range: 1 to 9999 

Set the loop gain for position control for each axis. 

When the machine performs linear and circular interpolation (cutting), the same value must be set for all 
axes. When the machine requires positioning only, the values set for the axes may differfrom one another. 
As the loop gain increases, the response by position control is improved. A too large loop gain, however, 
makes the servo system unstable. 

The relationship between the positioning deviation (the number of pulses counted by the error counter) 
and the feedrate is expressed as follows: 

Positioning deviation = 
feedrate 

60 x (loop gain) 
. 

Unit . . Positioning deviation mm, inches, or deg 
Feedrate mm/min, inches/min, or deg/min 
loop gain so1 

; i 
118261 , ! In-position width for each axis 
I I ! 1 

Data type: Word axis 
Unit of data: Detection unit 
Valid data range: 0 to 32767 

The in-position width is set for each axis. 

When the deviation of the machine position from the specified position (the absolute value of the 
positioning deviation) is smaller than the in-position width, the machine is assumed to have reached the 
specified position. (The machine is in the in-position state.) 
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1 
1827 / / 

i 
i In-position width in cutting feedforh axis 

i Ii I 

Data type: Word 
Unit of data: Detection unit 
Valid range: 0 to 32767 

Set an in-position width for each axis in cutting feed. This parameter is v&lid when bit 4 (Ccl) of parameter 
No. 1801 =l. 

I I , 

I 

118281 ! Positioning deviation limit for each axis in movement 
I 

1 I I : 

Data type: 2-word axis 
Unit of data: Detection unit 
Valid data range: 0 to 99999999 

Set the positioning deviation limit in movement for each axis. 

If the positioning deviation exceeds the positioning deviation limit during movement, a servo alarm is 
generated, and operation is stopped immediately (as in emergency stop). 

Generally, set the positioning deviation for rapid traverse plus some margin in this parameter. 

1 I ‘: 

1 1829 1 1 Positioning deviation limit for each axis in the stopped state 
I , : 

Data type: Word axis 
Unit of data: Detection unit 
Valid data range: 0 to 32767 

Set the positioning deviation limit in the stopped state for each axis. 

If, in the stopped state, the positioning deviation exceeds the positioning deviation limit set for stopped 
state, a servo alarm is generated, and operation is stopped immediately (as in emergency stop). 

I I 

j 1832 j / feed stop positioning deviation for each axis 
I I - * 

Data type: 2-word axis 
Unit of data: Detection unit 
Valid data range: 0 to 99999999 

Set the feed stop positioning deviation for each axis. 

If the positioning deviation exceeds the feed stop positioning deviation during movement, pulse 
distribution and acceleration/deceleration control are stopped temporarily. When the positioning 
deviation drops to the feed stop positioning deviation or below, pulse distribution and acceleration/ 
deceleration control are resumed. 

The feed stop function is used to reduce overshoot in acceleration/deceleration mainly by large servo 
motors. 

Generally, set the middle value between the positioning deviation limit during movement and the 
positioning deviation at rapid traverse as the feed stop positioning deviation. 
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i 
1 

I 

j 1636 1 
t I 
; Servo error amount where reference position return is possibie 

/ 
I 

Data type: Byte 
Unit of data: Detection unit 
Valid data range: 0 to 127 

This parameter sets a servo error used to enable reference position return in manual reference position 
return. 
In general, set this parameter to 0. (When 0 is set, 128 is assumed as the default.) 

Note) When bit 0 of parameter No. 2000 is set to 1, a value ten times greater than the value set in this 
parameter is used to make the check. 

[Example] When the value 10 is set in this parameter, and bit 0 qf parameter No. 2000 is set to 1, reference 

Grid shift and reference point shii for each axis 

Data type: 2-word axis 
Unit of data: Detection unit 
Valid data range: 0 to +99999999 

A grid shift or reference point shift is set for each axis, to shift the reference position. 

Up to the maximum value counted by the reference counter can be specified as the grid shift. 

In case of parameter SFD (No. 1002#2) is 0 : Grid shift 
In case of parameter SFD (No. 1002#2) is 1 : Reference point shift 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

i 3 
’ t 

I 

i 1851 j 1 Backlash compensating value for each axis I 
! 1 I . I 

Data type: Word axis 
Unit of data: Detection unit 
Valid data range: -9999 to +9999 

Set the backlash compensating value for each axis. 

When the machine moves in a direction opposite to the reference position return direction after the power 
is turned on, the first backiash compensation is performed. 

Backlash compensating value used for rapid traverse for each axis 

Data type: Word axis 
Unit of data: Detection unit 
Valid data range: -9999 to +9999 

Set the backlash compensating value.used in rapid traverse for each axis. 

This parameter is valid when RBK, #M of parameter 1800, is set to I. 

More precise machining can be performed by changing the backlash compensating value depending on 
the feedrate, the rapid traverse or the cutting feed. 

Let the measured backlash at cutting feed be A and the measured backlash at rapid traverse be B. The 
backlash compensating value is shown below depending on the change of feedrate (cutting feed or rapid 
traverse) and the change of the direction of movement. 

-81 - 



4.9 Parameters of Servo 

Table 4.9 Backlash Compensating Value 

I\ Change of feedrate 

1 Change of direction of movement 

, 
/ Cutting feed to Rapid traverse to / Rapid traverse to ’ Cutting feed to I 
1 
1 cutting feed j rapid traverse i cutting feed ; rapid traverse i 

[ Same direction 0 0 +w ; 
i Opposite direction I +,A 

I 

; +(B+a) i +(B+a) ’ 

Note 1) a = (A-B)/2 
Note 2) The positive or negative direction for compensating values is the direction of movement. 

Note 3) 

Note 4) 
Note 5) 

Note 6) 

Fig. 4.9 (b) Backlash Compensating Value 

Assign the measured backlash at cutting feed (A) in parameter No. 1851 and that at rapid 
traverse (B) in parameter No. 1852. 
Manual continuous feed is regarded as cutting feed. 
The backlash compensation depending on a rapid traverse and a cutting feed is not performed 
until the first reference position return is completed after the power is turned on. The normal 
backlash compensation is performed according to the value specified in parameter No. 1851 
irrespective of a rapid traverse and a cutting feed. 
The backlash compensation depending on a rapid traverse and a cutting feed is performed only 
when RBK, ##4 of parameter No. 1800, is set to 1. When RBK is set to 0, the normal backlash 
is performed. 

/ )j 
1 1870 1 

I 

I j j 
Number of the program for storing servo trace data i 

I I 

Data type: Word axis 
Valid range: 0 to 9999 

Set the number of the program for storing sen/o trace data. 

Numerator of the conversion coefficient for lnductosyn position detection 
i 
1 

a 

Denominator of the conversion coefficient for lnductosyn position detection 
I 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Word axis 
Valid range: 1 to 32767 

Set a conversion coefficient for lnductosyn position detection for each axis. The value set is determined 
as follows: 

No. 1874 

No. 1875 = 
Number of position feedback pulses per motor revolution 

1 ,ooo,ooo 
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t I 

: 1876 / + One-pitch interval of the lnductosyn 
; 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Word axis 
Unit of data: Detection unit 
Valid data range: 1 to 32767 

Set a one-pitch interval of the lnductosyn for each axis. 

f 

L-h 1877 / / Amount of lnductosyn shift I 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Word axis 
Unit of data: Detection unit 
Valid data range: -32767 to 32767 

Set the amount of lnductosyn shift for each axis. 
By using this parameter, calculate the machine position from the expression below. 

f 
Machine position = i 

M - S - (parameter No. 1877) 

\ h 
Rounded off x h + S 

M : Absolute motor position (detection unit) 
S : Data of offset from the inductosyn (detection unit) 
h : One-pitch interval of the Inductosyn (detection unit) (Parameter No. 1876) 

The remainder of (M - S) divided by Xapproaches 0. (Normally, set the value of diagnostic data No. 380.) 

Abnormal load detection alarm timer 

Data type: Word axis 
Unit of data: ms 
Valid data range: 0 to 32767 (200 mse is assumed when 0 is set) 

This parameter sets the time from the detection of an abnormal load until a servo alarm is issued. The 
specified value is rounded up to the nearest integral multiple of 8 msec. 

[Example] When 30 is specified, the value is rounded up to 32 (msec). 
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Note 1) 

Note 2) 
Note 3) 

4.9 Parameters of Servo 

: 1 I I 
f 1890 I Servo motor speed for detection 4 I * 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Word axis 
Unit of data: rpm 
Valid data range: 0 to 8000 

The servo motor speed of each axis is monitored and a motor speed detection signal is output indicating 
whether the speed of each axis exceeds the value set in this parameter (set in the Y address specified 
in parameter No. 1891). 

Note) No motor speed detection signalsare output when the servo/spindle motor speed detection function 
is not used or 0 is set in this parameter. 

7 r 
/ 1891 ; 1 
I : 

Initial value of the Y address where motor speed detection signals are output 
I 
* 

Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Word axis 
Valid data range: 0 to 126,lOOO to 1013,1020 to 1033 

This parameter specifies the Y address where motor speed detection signals are output. 

The spindle motor speeds and servo motor speed of each axis are monitored and motor speed detection 
signals are output to the Y address specified in this parameter and (Y address + 1) to indicate whether 
speeds exceed the values set in the parameters. 

- Y address n : Servo motor speed detection signals are output. 
(See the description of parameter No. 1890.) 

- Y address n+l : Spindle motor speed detection signals are output. 
(See the description of parameter No. 4345.) 

#7 #6 #5 #4 #3 #E##l #O - WI 
I 
1 Y(n+O) I 1 ! DSV8 i DSV7 1 DSV6 j DSVS j DSV4 j DSV3 1 DSV2 1 DSVl 1 n : Setting 

t 
iY(n+l)i i ( : t .Reserved: ; 

I , )! DSP2 j DSPl 

DSVI -DSV8 : Motor speed detection signals of servo motors for axis 1 to axis 8 
DSPI , DSP2 : Motor speed detection signals of the first and second serial spindles 

No motor speed detection signals are output when the selvolspindle motor speed detection 
function is not used, the value 0 or a value beyond the allowable data range is specified in this 
parameter, or an input/output address specified within the allowable data range represents an 
address where no I/O device is mounted. 
Be sure to specify a Y address that is not used with a PMC sequence program (ladder). 
When controlling two systems, ensure that the same value is not set for tool post 1 and tool post 
2. (Set a separate address for tool post 1 and tool post 2.) 



4.9 Parameters of Servo 

The following parameters are not explained in this manual: 

Table 4.9 Parameters of Digital Servo (IQ) 

j No. Data type ; 
~~ 

Contents 
i 2000 ! Bit axis i j PGEXPD j : DGPRM , PLCOl - 

/ 2001 j Bit axis ! AMR7 ’ AMR6 I AMRS t AMR4 ! AMR3 : AMR2 1 AMRl e AMRO 

j 2002 : Bit axis 

1 2003 i Bit axis 1 VOFST ! OVSCMP ; BLENBL j IPSPRS-7 PIENBL : OBENBL =kM B 
i 2004 1 Bit axis i DLYI ! DLYO I I 1 TRW1 ! TRW0 1 TIBO : TIAO 

i 2005 i Bit axis 1 I BRKCTL i 
I I 1 1 8 I : DMRl/5 : FEEDFD i 

! MODEL i 
! ACCPB i 

I 

j PKVER i 
1 

; FCBLCM . 1 DCBEMF / 
I I 

! 2007 ’ Bit axis I , 1 ! t 

I 2008 i Bit axis 

I 2009 / Bit axis : BLSTP I BLCUT j 
I 
I i 1 ADBLSH i j SERDMY 

f 2010 ! Bit axis I POLENBi i i 1 BLTEN 1 ! ; L 
, 

i PLCRST 1 

I I 

! 2011 i Bit axis 1 i I I I I 1 I , 1 ! i 

!2012 1 Bitaxis f i 1 
] VCMD2 / VCMDl 1 

I 
I i MSFEN j I 

1 2013 i Bit axis I (Reserve) 

1 2014 i Bitaxis ! (Reserve) 

12015 i Bitaxis j I 
2016 f Bit axis j I 

2017 ! Bit axis I (Reserve) 

I 
: TDOUT I 

i i 

I 

i SSGl j PGTWN : 
i ABNTDT ’ 

1 2018 1 Bitaxis : (Reserve) 

2019 I Bit axis f DPFBCT i ! I , I I I I I , I I 

! 2020 i Word axis ’ Motor twe 

i 2021 1 Word axis i Load inertia ratio (LDtNTI i 

/ 2022 i Word axis i Direction of motor rotation (DIRCTL) I I 
I 

/ 2023 
1 

i Word axis ; Number of velocity detection feedback pulses (PULCO) I I 

I 2024 i Word axis : Number of position detection feedback pulses (PPLS) I 

12025 i word axis ’ 1 
I 
! 2026 i Word axis - t 

! 2027 i Word axis i 
c 

i 2028 j Word axis : Position gain change effective speed (TWNSP) 
I 

12029 i Word axis # Acceleration effective speed for integral function at low speed (INTSPl ) I 
! 2030 j Word axis 1 Deceleration effectiie speed for integral function at low speed (INTSP2) 

2031 ’ Word axis (Resewe) 

, 2632 i wordaxis : (Reserve) 
I 

! 2033 ! Word axis ; (Resewe) 
! 4 

1 2034 j Word axis ’ (Reserve) i 

2035 i Word axis i (Reserve) 

t 2036 i Word axis : (Reserve) i 
i 2037 i Word axis i (Reserve) ! 
j 2038 j Word axis ! (Reserve) 

I , 
i 2639 i Wofdaxis (Reserve) 

j 2040 ! Wordaxis 8 Current loop gain (PKl ) I 

f 2041 ! Word axis : Current 1000 aain (PK2) I 

i 2042 i Word axis 1 Current loop gain (PK3) 1 

I 2043 i Word axis i Velocity loop gain (PKlV) 
4 

2044 1 Wordaxis : Velocity loop gain (PK2V) i 

, 2045 1 Word axis I Incomplete integral coefficient (PK3V) 

1 2046 I Word axis i Velocity lomc~ain (PK4V) 

12047 i Word&s i Velocitv control observer parameter (POAl) 

2048 ! Wordaxis i Improvement of velocity control backlash compensation (BLCMP) I 
, 

2049 ! Wordaxis i Not used i 
1 2050 1 Word axis i Velocity control observer parameter (POKl) 

I 
I 

12051 i Word axis i Veiocity control observer parameter (POK2) 
I I 
I 
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. Table 4.8 Parameters of Digital Servo (2/2) 

No. 1 Data type 1 Contents 

2052 f Word axis j Not used / 

j 2053 j Wordaxis i Compensation for current non-operating area (PPMAX) 

i 2054 I Word axis I Compensation for current non-operating area (PDDP) , 
j 2055 : Word axis i Compensation for current non-operating area (PHYST) 

i 2056 
I 

1 Word axis i Back electromotive force compensation (EMFCMP) 
I 2057 : Word axis j Current phase control (PVPA) 

j 2058 / Word axis i Current phase control (PALPH) 

1 2059 j Word axis Back electromotive force cwnpensation (EMFBAS) 

j 2060 j WOrdaXis i Torque limit (TQUM) 

j 2061 i Word axis i Back electromotive force compensation (EMFLMT) 1 
2062 i Wordaxis ; Overload protection coefficient (OVCl) I 

2063 Word axis 1 Overload protection coefficient (OVC2) 0 , 
2064 1 Word axis 1 TG alarm level (TGALMLV) 

2065 1 Wordaxis i 
, 

Overload protection coefficient (OVCLMT) I 

2066 / Wordaxis i PK2VAUX I 
2067 f Word axis i Torque command filter (TCFIL) 

2068 i Word axis 1 Feed-forward coefficient (FALPH) , , 
] 2069 1 Word axis i 

4 I 
Feed-forward filter coefficient (VFFLT) i I 

2070 f Word axis ; Back&h compensation acceleration parameter (ERBLN) 
4 I 
4 

1 2071 i Word axis 1 Backlash compensation accekration parameter (PBLCT) 

) 2072 f Word axis 1 I 1 
2073 j Wor(j&s I j 
2074 : woraxis ; Velocity-dependent current loop gain (RALPH) t 
2075 i Word axis i 
2076 i Word axis t Acceleration feedback gain (WKAC) I 

! 2077 / Word axis i Overshoot preventive counter (OSCTP) 1 

2078 1 Word axis j Numerator of dual position feedback conversion coefficient (PDPCH) 
1 
I 

’ 2079 1 Word axis i Denominator of dual position feedback conversion coefficient (PDPCL) 

I 2060 i Wordaxis I lime constant of dual position feedback (DPFEX) 

2081 1 Wordaxis [ Zero width of dual position feedback t 
2082 I wordaxis I Backlash acceleration end amount (BLEND) 

1 

2083 i Word axis 1 Brake control hold time (MOFCT) i 
2084 1 Wordaxis 1 Numerator of DMR when the flexibly feed gear is used 

1 2085 1 Wordaxis i Denominator of DMR when the flexibly feed gear is used 

2086 1 Wordaxis i Rated current parameter (RTCURR) 

2087 I Wordaxis i Torque offset (TCPRLD) 

2088 i Word axis 1 , Mechanical speed feedback coefficient (MCNFB) 
I 

2089 1 Word axis i Base pulse in backslash acceleration (BLBSL) 

2090 I wordaxis 1 

2091 1 Wordaxis i Non-finear control input (ACCSPL) 

2092 j Wordaxis j Look-ahead feed forward coefficient (ADFFl) I 
I 

2093 1 Wordaxis 1 1 
2094 i Word axis i 
2095 j Word axis 1 I 

I 2096 j Word axis / I 

2097 
I 
i Word axis i 

, 2098 1 Wordaxis i Phase progress compensation coefficient in deceleration (PIPVPL) 

1 2099 / Wordaxis 1 1 pulse suppress level (ONEPSL) 

2100. i Word axis f 
2101 i WoKiaxis I 

Y 
i i I 

2102 i Word tiS 1 

2103 ! Word axis ! Restored amount in abnormai bad detection (ABVOF) I 

2104 1 Word axis 1 Threshold in the alarm of abnormal load detection (ABTSli) 
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4.10 Parameters of DUD0 

#7 #6 85 #4 #3 #2 #1 #o (Bit} 

t F I 
I : 

i 3001 ! j MHI / 
1 I 
I I , i RWM i j ; 

I 4 , 

Data type: Bit 
RWM RWD signal indicating that rewinding is in progress 

0: Output only when the tape reader is being rewound by the reset and rewind signal RRW 
1: Output when the tape reader is being rewound or a program in memory is being rewound by 

the reset and rewind signal RRW 
MHI Exchange of strobe and completion signals for the M, S, T, and B codes 

0: Normal 
1: High-speed 

#7 #6 #5 ##4 I#3 #2 #1 #O (Bit) 

Data type: 

IOV For the cutting feedrate override signal, second feedrate override signal, and rapid traverse 
override signal: 

0: Negative logic is used. 
1: Positive logic is used. 

(Bit) 
r 

i MVG ; MVX I DEC : 
1 3003 ; ; 

/ DIT i ITX 1 , ITL i 

1 b : MVX i DEC i i DIT f ITX 1 i In ) 

Data type: Bit 
ITL Interlock signal 

0: Enabled 
1: Disabled 

ITX Interlock signals for the axes 
0: Enabled 
1: Disabled 

DIT interlock signals for each axis direction 
0: Enabled 
1: Disabled 

DEC Deceleration signal (‘DECI to l DEC8) for manual reference position return 
0: Deceleration is applied when the signal is 0. 
1: Deceleration is applied when the signal is 1. 

MVX The axis-in-movement signal is set to 0 when: 
0: Distribution for the axis is completed. (The signal is set to 0 in deceleration.) 
1: Deceleration of the axis is terminated, and the current position is in the in-position. 

If, however, a parameter specifies not to make in-position during deceleration, the signal 
turns to “0” at the end of deceleration. 

MVG While drawing using the dynamic graphics function (with no machine movement), the axis-in- 
movement signal is: 

0: output 
1: Not output 

Note) In case of M series the signal is not output. 
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I 
, 

i i 
8 

I 

i OTH j 
I 

I 
1 

! 
I I 

13M)4/ i 

! I / 1 I 
! I I I 1 , 

Data type: Bit 
OTH The overtravel limit signal is: 

0: Checked 
1: Not checked 

Note) For safety, usually set 0 to check the overtravel limit signal. 

GDC As the deceleration signal for reference position return: 
0: X009/X007 is used. 
1: G196/G1196 is used. (X009/X007 is disabled.) 

t 
13010 I 

I 

I 
1 

1 I 
Time lag in strobe signals MF, SF, TF, and BF I 

! 

Data type: Word 
Unit of data: 1 ms 
Valid data range: 16 to 32767 

The time required to send strobe signals MF, SF, TF, and BF after the M, S, T, and B codes are sent, 
respectively. 

M,S,T,B code 

MF,SF,TF,BF signal 
: t 
: 
. . . . . 
: . 

I 

;-; 

i Delay time i 

Fig. 4.10(a) Delay Time of the strobe signal 

Note) The time is counted in units of 8 ms. If the set value is not a multiple of eight, it is raised to the next 
multiple of eight. 

[Example] When 30 is set, 32 ms is assumed. 
When 32 is set, 32 ms is assumed. 
When 100 is set, 104 ms is assumed. 

Acceptable width of M, S, T, and B function completion signal (FIN) I 

Data type: Word 
Unit of data: 1 ms 
Valid data range: 16 to 32767 

Set the minimum signal width of the valid M, S, T, and B function completion signal (FIN). 
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M,S,T,B code I 

MF,SF,TF,BF signal I 6 

FIN signal 

* l \ 

H t 
Ignored because Valid because 

shorter than min. longer than min. 

signal width signal width 

Fig. 4.10 (b) Valid Width of the FIN (M,S,T, and 6 Function Completion) Signal 

Note) The time is counted in units of 8 ms. If the set value is not a multiple of eight, it is raised to the next 
multiple of eight. 

[Example] When 30 is set, 32 ms is assumed. 

I I 1 

I ’ 

j 3017 i 1 Output time of reset signal RST I 1 : - 

Data type: Byte 
Unit of data: 16 ms 
Valid data range: 0 to 255 

To extend the output time of reset signal RST, the time to be added is specified in this parameter. 
RST signal output time = time required for reset + parameter value x 16 ms 

; 1 
: Allowable number of digits for the M code f 

I : 

Nowabie number of dig-6 for the S code 

i 
; 3032 / i Allowable number of digits for the T code 
I ! d 1 
c 

I 1 ; 

1 3033 ’ i 
1 ii 

Allowable number of digits for the B code 

Data type: Byte 
Valid data range: 1 to 8 

Set the allowable numbers of digits for the M, S, T, and B codes. 

Note) Up to 5 digits can be specified in the S code 
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4.11 Parameters of CRT/MDI, Display,-and EDIT 

#7 #6 #5 #4 #3 #2 #l #tO i (W 
. 

T : COR 1 i ; FPT f f=KY j ; 
/ 3100 / 1 1 4 

1 COF? / 
I I I !FKyf ’ 1 t 

c I 

Data type: Bit 
FKY CRT/MD1 keyboard 

0: Small type keys are used. 
1: Standard keys are used. 

FPT CRT/MD1 keyboard for CAP-ii 
0: Not used. 
1: Used 

Note) When CAP-Ii function is equipped, this parameter is not required to be set to I l 

COR g-inch CRT 

Data 
KBF 

0: Monochrome display 
1: Color display 

#7 #6 #5 #4 ##3 ##2 #1 #O i (BV 

I I , 
I i 

1 3101 I 
I i 

1 SBA i I 
I I I 

I 

i BGD ’ 
I 1 

I I 
1 KBF l 

I , 0 , 

type: Bit 
When the screen or mode is changed, the contents of the key-in buffer are: 

0: Cleared. 
I : Not cleared. 

Note) When KBF = 1, the contents of the key-in buffer can ail be cleared at one time by pressing the 
SHIFT key followed by the CAN key. 

BGD In background editing, a program currently selected in the foreground: 
0: Cannot be selected. (BP/S alarm No. 140 is issued disabling selection.) 
1: Can be selected. (However, the program cannot be edited, only displayed.) 

SBA When two systems are controlled, the current positions on the current position display screen are 
displayed: 

0: in the order of tool post 1, followed by tool post 2. 
1: in the order of tool post 2, followed by tool post 1 e 

#7 #6 #5 #4 #3 #2 #l #O i (B 0 

I ii I 
j 3102 j / SPN j HNG j ITA CHI 

! 
i I FRN I JPN 

I i ! I 
/ GRM 

! 1 I 1 I I I 

Data type: Bit 

Note) When this parameter is set, turn off the power once. 
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The language used in the display on the CRT is selected. 

1 SPN ! HNG i ITA 1 CHI j FRN ! GRM i JPN / CRT display language j t 
; 0 i 0 ; 0 i 0 : 0 : 0 i 0 1 English 
: 0 i 0 i 0 1 0 i 0 I 0 1 1 i Japanese 

: 0 i 0 ’ 0 i 1 1 0 0 1 0 / Chinese (Taiwanese) 1 

; 0 i 0 i 1 j 0 i 0 ; 0 i 0 i Italian 0 
i 0 1 1 i 0 / 0 i 6 i 0 I 0 1 Hanoul 

j 1 i 0 i 0 i 0 i 0 i 0 i 0 i Spanish i 

#7 #6 #5 #4 #3 #2 #l #0 i (B t) 

\ 
Data type: Bit 
ABR When two systems are controlled using a 9” CRT display unit and absolute position/relative position 

display requires two current position display screens (when five or more controlled axes are 
involved in total): 

0: The first screen displays tool post 1 data and the second screen displays tool post 2 data. 
1: The first screen displays the data of the tool post selected with the tool post selection signal 

and the second screen displays the data of the other tool post. 

Note) When ABR = 1, bit 7 (SBA) of parameter No. 3101 is disabled. 

#7 #6 #5 #4 #I3 #2 #l #O (Bit) 
, 9 I 

I DAC / DAL : 
i 

, I 
; 3104 i i i i 

t I ’ I ! 
DRC ; DRL j PPD 1 I 

! i i ! 
1 MCN 
1 I 

Data type: Bit 
MCN Machine position 

0: Not displayed according to the unit of input. 
(Regardless of whether input is made in mm or inches, the machine position is displayed in 
mm for millimeter machines, or in inches for inch machines.) 

1: Displayed according to the unit of input. 
(When input is made in mm, the machine position is displayed in mm, and when input is made 
in inches, the machine position is displayed in inches accordingly.) 

PPD Relative position display when a coordinate system is set 
0: Not preset 
1: Preset 

Note) When PPD is set to 1 and the absolute position display is preset by one of the following, the relative 
position display is also preset to the same value as the absolute position display: 

1) The manual reference position return 
2) Setting of a coordinate system by G92 (G50 for T series G code system A) 

DRL Relative position 
0: The actual position displayed takes into account tool length offset (M series) or tool offset 

(T series). 
1: The programmed position displayed does not take into account tool length offset (M series) 

or tool offset (T series). 
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SPD Names for actual spindle speed values are displayed: 
0: Regardless of the selected spindle position coder 
1: Depending on the selected spindle position coder 

I SPD=O 1 
i 

SPD=l ! I 

/ Spindles 1 and2 i Spindle 1 j Spindle 2 1 

1 S ; Sl I s2 I ! I 
I 
1 SACT I 

I 

I ACT, S ! 
SACTl j SACT2 i 

I I 

Note) When SPD is set to 1, during 2-path control, the actual spindle speed names for a spindle of path 
2 are displayed in reverse video. 

OPH The operation history screen is: 
0: Not displayed. 
1: Displayed. 

SOV The spindle override value is: 
0: Not displayed. 
I: Displayed. 

Note) This parameter is enabled only when bit 2 (DPS) of parameter No. 3105 is set to I. 

DAK When absolute coordinates are displayed in the three-dimensional coordinate conversion mode: 
0: Coordinates in the program coordinate system are displayed. 
1: Coordinates in the workpiece coordinate system are displayed. 

OHS Operation history sampling is: 
0: Performed. 
1: Not performed. 

#7 86 #5 ##4 #3 #2 #1 ##O i (W 
, , 

/ 3107 / i 
I 

MDL j i DMN 
I 
; SOR 

I 
i NAM 

; I; I I 

Data type: Bit 
NAM Program list 

0: Only program numbers are displayed. 
1: Program numbers and program names are displayed. 

DNC Upon reset, the program display for DNC operation is: 
0: Not cleared 
1: Cleared 

SOR Display of the program directory 
0: Programs are listed in the order of registration. 
1: Programs are listed in the order of program number. 

DMN G code menu 
0: Displayed 
1: Not displayed 

MDL Display of the modal state on the program display screen 
0: Not displayed 
1: Displayed (only in the MDI mode) 
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#7 #6 85 #4= #3 #2 #1 ##0 i (B t) 

Data type: Bit 
PCT On the 9” CRT program check screen and 14” CRT position screen, T code displayed 

0: is a T code specified in a program (T). 
1: is a T code specified by the PMC (HD.T/NX.T) 

#7 #6 #5 ##4 #3 #2 #1 #o i (B t) 

pIj ; \ 1 j 
I 0 

1 310g I t 
1 IKY I DW j 

I : I I I I i DWT ! 

Data type: Bit 
DVVT Characters G and W in the display of tool wear/geometry compensation amount 

0 1: 
IKY On the 

0 
Ii 

The characters are displayed at the left of each number. 
The characters are not displayed. 
offset screen, the [INPUT] soft key is: 
Displayed 
Not displayed. 

#7 86 #5 ##4 #3 #2 #1 ##O i (W 
r 

G i 
I 

NPA j OPS 1 OPM j SVP SPS j SVS 
I ! c I 

Data type: Bit 
SVS Servo setting screen 

0: Not displayed 
1: Displayed 

SPS Spindle setting screen 
0: Not displayed 
1: Displayed 

SVP Synchronization errors displayed on the spindle adjustment screen 
0: Instantaneous values are displayed. 
1: Peak-hold values are displayed. 

OPM Operating monitor 
0: Not displayed 
1: Displayed 

OPS The speedometer on the operating monitor screen indicates: 
0: Spindle motor speed 
1: Spindle speed 

NPA Action taken when an alarm is generated or when an operator message is entered 
0: The display shifts to the alarm or message screen. 
1: The display does not shift to the alarm or message screen. 
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#7 #6 #5 #4 #3 #2 #l #O (Bit) 

3112 OPH ) , EAH : OMH SGD 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
SGD Servo waveform 

0: Not displayed 
1: Displayed 

Note) If SGD is set to 1, no graphic display other than servo waveform display is done. 

OMH The external operator message history screen is: 
0: Not displayed. 
1: Displayed. 

EAH The improved alarm history is: 
0: Not used. 
I: Used. 

OPH The operation history log function is: 
0: Disabled. 
1: Enable. 

#7 #6 #5 #4 #3 #I2 #l #0 i (et) 
1 I I 

; 3113 MS1 ’ MS0 j j 
! I 1 i I 

1 i MHC [ 
I i I I 

MHC External operator message history data: 
0: Cannot be cleared. 
1: Can be cleared. (Such data can be cleared using the [CLEAR] soft key.) 

MSO, MS1 A combination of the number of characters preserved as external operator message history 
data and the number of history data items is set according to the table below. 

I 
MS1 1 MS0 [ Number of history 1 Number of ! 

I i data characters I 1 history data items i 

0 0 ; 
4 

255 i 8 1 

o-: - 1 -1 : 200 j 10 ; 
1 : 0 ; 

100 j 18 I I 

Note) 

1 ; 1 i 50 / 32 , I 

When the values of MS0 and MS1 are changed, all preserved external operator message history 
data is cleared. 

#7 #6 #5 #4 #3 #I2 #l #0 (Bit) 

, I 
\ 3114 1 I i ICS i IUS I IMS ; ISY ‘i IOF j IPR 1 / 

1 ; 

L t 
I I 

iP0 j 
I 1 

Data type: Bit 
IPO When the cPOS> function key is pressed while the position display screen is being displayed: 

0: The screen is changed. 
I : The screen is not changed. 

IPR When the cPROG> function key is pressed while the program screen is being displayed: 
0: The screen is changed. 
1: The screen is not changed. 
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IOF When the <OFFSET/SETTING> functicrn key is pressed while the offset/setting screen is being 
displayed: 

0: The screen is changed. 
1: The screen is not changed. 

ISY When the <SYSTEM> function key is pressed while the system screen is being displayed: 
0: The screen is changed. 
1: The screen is not changed. 

IMS When the <MESSAGE> function key is pressed while the message screen is being displayed: 
0: The screen is changed. 
1: The screen is not changed. 

IUS When the <USER> or <GRAPH> function key is pressed while the user or graph screen is being 
displayed: 

0: The screen is changed. 
1: The screen is not changed. 

ICS When the <CUSTOM> function key is pressed while the custom screen is being displayed: 
0: The screen is changed. 
1: The screen is not changed. 

#7 ##6 #5 ##4 #3 #2 #1 #O i w 
I ! 1 

j SFMx i NDAx I NDPx 
I 

I 
1 i j 

I I I : 1 NDAx / NDPx 1 

Data type: Bit axis 
NDPx Display of the current position for each axis 

0: The current position is displayed. 
1: The current position is not displayed. 

NDAx Position display using absolute coordinates and relative coordinates is: 
0: Performed. 
1: Not performed. (Machine coordinates are displayed.) 

SFMx In current position display, subscripts are: 
0: Added to the absolute, relative, and machine coordinate axis names. 
1: Added only to the machine coordinate axis names. 

Note) This parameter is disabled when two systems are controlled. 

I . 
I 

! 3120 / / Time from the output of an alarm to the termination of sampling (waveform 

i d . 
j diagnosis function) 

Data type: Word 
Unit of data: ms 
Valid data range: 1 to 32760 

When the waveform diagnosis function is used, this parameter sets the time from the output of a servo 
alarm until data collection. Storage operation is stopped because of the alarm. (This means that the 
termination of data collection can be delayed by a specified time.) 

/ 3122 j ! Time interval used to record time data in operation history I 
I I I I i - L I 

Data type: Word 
Unit of data: Minutes 
Valid data range: 0 to 1439 

Time data is recorded in operation history at set intervals. When 0 is specified in this parameter, IO 
minutes is assumed as the default. However, note that time data is not recorded if there is no data to be 
recorded at the specified time. 
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1 3123 ! i Time until scfeen clear function is applied 
I 

Data type: Bytes 
Unit of data: Minutes 
Valid data range: 1 to 255 

This parameter specifies the period that must elapse before the screen clear function is applied. If 0 is 
set, the screen is not cleared. 

I 

! 
j 3130 i ; Axis display order for current position display screens I 

1 

Data type: Byte axis 
Valid data range: 0, 1 to the number of controlled axes 

This parameter specifies the order in which axes are displayed on the current position display screens 
(absolute, relative, overall, and handle interrupt screens) during 2-path control when the 9” disptay is used. 

Note) This parameter is valid only for the common screens for 2-path control. Axes are displayed in the 
order of their axis numbers on individual screens for each path and Z-axis simultaneous display 
screens. 

c 

i 3131 / i Subscript of each axis name 
i 
6 I ! ’ I 

Data type: Byte axis 
This parameter specifies a subscript (one character) of each axis name with a code (two-path control). 
The one character subscript specified by this parameter is displayed after the axis name on the current 
position screen to discriminate the coordinates of axes belonging to one path from those of another path. 

Note 1) This parameter is dedicated to the two-path control. 
Note 2) Specify this parameter for each path. 
Note 3) For characters and codes, see the correspondence table in Appendix 1. 
Note 4) When code 0 is specified, 1 or 2 is displayed. 

Example) When the configuration of axes is X, 2, C and Y in path 1 and X, Z, and B in path 2 
0 Setting for path I 

Parameter 3131 x . . . . . . . . . . . . . . . . . . . . . . . 65 (A) 
Parameter 31312 . . . . . . . . . . . . . . . . . . . . . . . 49 (1) 
Parameter 3131 c . . . . . . . . . . . . . . . . . . . . . . . 83 (S) XA, Zl, CS, and Yl are displayed as 
Parameter 3131~ . . . . . . . . . . . . . . . . . . . . . . . 0 (1) axis names. 

Q Setting for path 2 
Parameter 3131 x . . . . . . . . . . . . . . . . . . . . . . . 66 (B) 
Parameter 31312 . . . . . . . . . . . . . . . . . . . . . . . 0 (2) 
Parameter 3131 b . . . . . . . . . . . . . . . . . . . . . . .32 (space) 

XB, 22, and B are displayed as axis 
names. 
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I 1 
i 3132 ] 1 Axis name (absolute coordinate) for current position display 
I I ’ 

L-l Lx* 
j Jj 

IS name (relative coordinate) for current position display 

Data type: Byte axis 
Valid data range: 0 to 255 

These parameters set the axis name for current position display. 
When G code system B or C is used, the axis name set in parameter No. 3132 is used for both absoiute 
and relative coordinate axes. 
The values set in these parameters are used only for display. For a command address, the axis name 
set in parameter No. 1020 is used. 
When 0 is specified in these parameters, the value set in parameter No. 1020 is used. 

I 

Axis display order on workpiece coordinate system screen and workpiece shift screen 1 
1 

Data type: Byte axis 
Valid data range: 0,l to the number of controlled axes 

This parameter specifies the order in which axes are displayed on the workpiece coordinate system screen 
and workpiece shift screen (for T series). 

1 Path name (5th character) 

’ 3147 ! / 
/ I 

Path name (7th character) 
_/ 

Data type: Byte 

Specify a path name with codes (two-path control). 
Any character strings consisting of alphanumeric characters and symbols (up to seven characters) can 
be displayed as path names on the CRT screen, instead of HEAD1 and HEAD2. 

Note 1) 
Note 2) 
Note 3) 
Note 4) 

This parameter is dedicated to the two-path control. 
Specify these parameters for each path. 
For characters and codes, see the correspondence table in Appendix 1. 
When 0 is set for the character code, the following names are displayed: 

For T series : HEAD1 and HEAD2 
For M series: PATH1 and PATH2 
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Example) When the names of path 1 and 2 ale specified as TURRET1 and TURRET2 respectively. 

0 Setting for path 1 
Parameter 3141 =84(T) 
Parameter 3142 = 85 (U) 
Parameter 3143 = 82 (R) 
Parameter 3144 = 82 (R) 
Parameter 3145 = 69 (E) 
Parameter 3146=84(T) 
Parameter 3147 = 49 (1) 

0 Setting for path 2 
Parameter 3141 = 84 (T) 
Parameter 3142 = 85 (U) 
Parameter 3143 = 82 (R) 
Parameter 3144 = 82 (R) 
Parameter 3145 = 69 (E) 
Parameter 3146 = 84 (T) 
Parameter 3147 = 50 (2) 

I , 

j 3151 j ; Number of the axis for which the first load meter for the servo motor is used j 
I J 4 

I 

I 

I ’ / 3152 j 1 Number of the axis for which the second load meter for the servo motor is i 
! iused I 

! ; ! 

;3153/ i Number of the axis for which the third load meter for the servo motor is used I 1 

i 
/ 3154 i j Number of the axis for which the fourth load meter for seNo motor is used 

I 
’ , 

i t i 

: ; 
i 3155 1 j Number of the axis for which the fifth load meter for servo motor is used 

1 

I 1 

i 3156 i j Number of the axis for which the sixth load meter for se~o motor is used ( 
I ’ 1 

1 

1 3157 
i Number of the axis for which the seventh load meter for servo motor i 

, ;&used - 

1 I 1 

; 3158 j , 
I 

Number of the axis for which the eighth load meter for servo motor is used 1 

Data type: Byte 
Valid data range: 0, 1, . . . , the number of control axes 

Set the numbers of the axes for which measurement values on the load meters for the three servo motors 
are displayed. When only two load meters are used, set the third axis number to 0. 

#7 #6 #5 #4 K3 #2 #I #O @it) 

- ; 1 

13201 1 i 1 NPE 1 NQ9 
! 

REP RAL RDL 
I J I I I I 

Data type: Bit 
RDL When a program is registered by input/output device external control 

0: The new program is registered following the programs already registered. 
1: All registered programs are deleted, then the new program is registered. 

Note that programs which are protected from being edited are not deleted. 
RAL Program registration by the reader/puncher interface 

0: All programs are registered. 
1: Only one program is registered. 

REP Action in response to an attempt to register a program whose number is the same as that of an 
existing program 

0: An alarm is generated. 
1: The existing program is deleted, then the new program is registered. Note that if the existing 

program is protected from being edited, it is not deleted, and an alarm is generated. 
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N99 With an M99 block, when bit 6 (NPE) ofparameter No. 3201 = 0, program registration is assumed 
to be: 

0: Completed 
1: Not completed 

NPE With an M02, M30, or M99 block, program registration is assumed to be: 
0: Completed 
1: Not completed 

#7 #6 #5 ##4 #3 #2 ##I #RI (Bit) 

I 
I 

1 
j NE9 

I 
, l CND j OLV 

I I 
/ NE8 1 
I I i 

Data type: Bit 
NE8 Editing of subprograms with program numbers 8000 to 8999 

0: Not inhibited 
1: Inhibited 

The following edit operations are disabled: 
0 Program deletion (Even when deletion of all programs is specified, programs with 

program numbers 8000 to 8999 are not deleted.) 
0 Program output (Even when outputting all programs is specified, programs with 

program numbers 8000 to 8999 are not output.) 
@ Program number search 
@ Program editing of registered programs 
0 Program registration 
@ Program collation 
8 Displaying programs 

OLV When a program other than the selected program is deleted or output: 
0: The display of the selected program is not held. 
1: The display of the selected program is held. 

CND By using the [CONDENSE] soft key on the program directory screen, the program condensing 
operation is: 

0: Not performed. (The [CONDENSE] soft key is not displayed.) 
1: Performed. 

NE9 Editing of subprograms with program numbers 9000 to 9999 . 
0: Not inhibited 
1: Inhibited 

The following edit operations are disabled: 
@ Program deletion (Even when deletion of all programs is specified, programs with 

program numbers 9000 to 9999 are not deleted.) 
@ Program punching (Even when punching of all programs is specified, programs with 

program numbers 9000 to 9999 are not punched.) 
@ Program number search 
@ Program editing of registered programs 
0 Program registration 
@ Program collation 
8 Displaying programs 

PSR Search for the program number of a protected program 
0: Disabled 
1: Enabled 
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#7 86 85 #4 #3 $12 #1 #O (et1 i 

, 
MCL : MER 1 MZE i Pi0 j 

: 3203 i j MC‘ 
j I 

MER 1 MIE i , I I , 

Data type: Bit 
PI0 

MIE 

MER 

Note) 

MCL 

When two systems are controlled, program input/output is: 
0: Controlled separately for each tool post. 
1: Controlled on a two-system basis for tool post 1 and tool post 2. 

After MDI operation is started, program editing during operation is: 
0: Enabled 
1: Disabled 

When the last block of a program has been executed at single block operation in the MDI mode, 
the executed block is: 

0: Not deleted 
1: Deleted 

When MER is set to 0, the program is deleted if the end-of-record mark (%) is read and executed. 
(The mark % is automatically inserted at the end of a program.) 

Whether a program prepared in the MDI mode is cleared by reset 
0: Not deleted 
1: deleted 

#7 #6 #5 #4 #3 #2 #l ##o (B t) i 
, 1 * 

i 
1 

I 
1 

I 

3204 1 i t 
, i ; I EXK 1 

I II ! ! 
I PAR 
I J 

Data type: 
PAR When a small keyboard is used, characters [ and ] are: 

0: Used as [ and 1. 
1: Used as ( and ). 

EXK The input character extension function is: 
0: Not used. 
1: Used. (When a small keyboard is used, the three characters (, ), and @ can be entered using 

soft keys.) 

i 9 

1 3210 
I j 

1 ; Password 
j i; 

Data type: Z-word axis 

This parameter sets a password for protecting program Nos. 9000 to 9999. When a value other than zero 
is set in this parameter and this value differs from the keyword set in parameter No. 3211, bit 4 (NE9) of 
parameter No. 3202 for protecting program Nos. 9000 to 9999 is automatically set to 1. This disables the 
editing of program Nos. 9000 to 9999. Until the value set as the password is set as a keyword, NE9 cannot 
be set to 0 and the password cannot be modified. 

Note 1) 

Note 2) 

The state where password = 0 and password = keyword is referred to as the locked state. When 
an attempt is made to modify the password by MDI input operation in this state, the warning 
message WRITE PROTECTED” is displayed to indicate that the password cannot be modified. 
When an attempt is made to modify the password with GlO (programmable parameter input), 
P/S alarm No. 231 is issued. 
When the value of the password is not 0, the parameter screen does not display the password. 
Care must be taken in setting a password. 
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i ; 
/ 3211 / I Keyword 
1 L I 

Data type: Z-word axis’ 

When the value set as the password (set in parameter No. 3210) is set in this parameter, the locked state 
is released and the user can now modify the password and the value set in bit 4 (NE9) of parameter No. 
3202. 

Note) The value set in this parameter is not displayed. When the power is turned off, this parameter is 
set to 0. 

I 

1, 
I 
8 

I j 
/ f 

Increment in sequence numbers inserted automaticaliy I 

Setting entry is acceptable. 
Data type: Word 
Valid data range: 0 to 9999 

Set the increment for sequence numbers for automatic sequence number insertion (when SEC!, #5 of 
parameter 0000, is set to 1.) 

#7 #6 #5 #I4 #3 112 #l #o 

! 

j 1: 
KEY j MCM / 

I 
/ nm Wzo 

1 
MCV 

t 
GOF ’ WOF 1 

1 ! 

Data type: Bit 
WOF Setting the tool wear compensation value by MDI key input is: 

0: Not disabled 
1: Disabled (With parameter No. 3294 and No. 3295, set the offset number range in which 

updating the setting is to be disabled.) 
GOF Setting the tool geometry compensation value by MDI key input is: 

0: Not disabled 
1: Disabled (With parameter No. 3294 and No. 3295, set the offset number range in which 

updating the setting is to be disabled.) 
MCV Macro variable setting by MDI key input is: 

0: Not disabled 
1: Disabled 

WZO Setting a workpiece zero point offset value by MDI key input is: 
0: Not disabled 
1: Disabled 

IWZ Setting a workpiece zero point offset value or workpiece shift value (T-series) by MDI key input in 
the automatic operation activation or halt state is: 

0: Not disabled 
1: Disabled 

MCM The setting of custom macros by MDI key operation is: 
0: Enabled regardless of the mode. 
1: Enabled only in the MDI mode. 

KEY For memory protection keys: 
0: The KEYI, KEY2, KEY3, and KEY4 signals are used. 
1: Only the KEY1 signal is used. 

Note) The functions of the signals depend on whether KEY = 0 or KEY = 1. 
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When KEY = 0: 
- KEYI: Enables a tool offset value and a workpiece zero point offset value to be input. 
- KEY2: Enables setting data and macro variables to be input. 
- KEY3: Enables program registration and editing. 
- KEY4: (Reserved) 

When KEY = 1: 
- KEY1 : Enables program registration and editing, and enables PMC parameter input. 
- KEY2 to KEY4: Not used 

17 
1 3294 1 1 Start number of tool offset values whose input by MDI is disabled 
i 1’ 

j , 
1 

- , 
/ 3295 1 
L-J c 

Number of tool offset values (from the start number) whose input by MDI 
is disabled 

1 
j 

Data type: Word 

When the modification of tool offset values by MDI key input is to be disabled using bit 0 (WOF) of 
parameter No. 3290 and bit 1 (GOF) of parameter No. 3290, parameter Nos. 3294 and 3295 are used to 
set the range where such modification is disabled. in parameter No. 3294, set the offset number of the 
start of tool offset values whose modification is disabled. In parameter No. 3295, set the number of such 
values. 

When 0 or a negative value is set in parameter No. 3294 or parameter No. 3295, no modification of the 
tool compensation values is allowed. 

When the value set with parameter No. 3294 is greater than the maximum tool compensation count, no 
modification is allowed. 

Example: 

The following setting disables the modification of both the tool geometry compensation values and tool 
wear compensation values corresponding to offset numbers 100 to 110: 

Bit 1 (GOF) of parameter No. 3290 = I (Disables tool geometry compensation value modification.) 
Bit 0 (WOF) of parameter No. 3290 = 1 (Disables tool wear compensation value modification.) 
Parameter No. 3294 = 100 
Parameter No. 3295 = 11 

if bit 0 (WOF) of parameter No. 3290 is set to 0, the modification of the tool geometry compensation values 
alone is disabled. The tool wear compensation values may be modified. 
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4.12 Parameters of Programs 

#7 #6 #5 #4 #3 #2 #l I#0 i (et) 

1 
1 

i GSC / GSB 1 

i34o1 / / 

1 I I \ FCD i DPI j 
I 
I j ABS 

I 1 MAB 1 0 : ! DPI ] 

Data type: Bit 
DPI When a decimal point is omitted in an address that can include a decimal point 

0: The least input increment is assumed. 
1: The unit of mm, inches, or s is assumed. (Pocket calculator type decimal point input) 

FCD When an F command and G command (G98, G99) for feed per minute or feed per rotation are 
specified in the same block, and the G command (G98, G99) is specified after the F command, the 
F command is: 

Note 1) When FCD = 1: 
If the block containing a G command (G98, G99) does not include an F command, the last F 
command specified is assumed to be specified in the G command mode of the block. 

Example 1: 
Nl G99 : 
N2 Faaaa G98 ; - Faaaa is assumed to be specified in the G98 mode. 
N3 Fbbbb ; - Fbbbb is assumed to be specified in the G98 mode. 
N4 G99 ; - Fbbbb is assumed to be specified in the G99 mode. 

Note 2) In G code system B or C, G98 and G99 function are specified in G94 and G95. 

0: Assumed to be specified in the mode (G98 or G99) when the F command is specified 
1: Assumed to be specified in the mode of the G command (G98 or G99) of the same block 

MAE Switching between the absolute and incremental commands in MDI operation 
0: Performed by G90 or G91 
1: Depending on the setting of ABS, #5 of parameter No. 3401 

ABS Program command in MDI operation 
0: Assumed as an incremental command 
1: Assumed as an absolute command 

Note) ABS is valid when MAB, ##4 of parameter No. 3401, is set to 1. 

GSB and GSC The G code system is set. 

i GSC 1 GSB 1 Gcode 
1 
t 

0 j 0 G code system A ! 
I 
I ’ 0 ! 1 i G code system B 

1 1 0 
i 
1 G code system C I 

#7 #6 #5 #4 #3 #2 #l #0 i w 

f G91 
I 

i GO1 

I 1 G91 G19 j G18 GO1 J 

Data type: Bit 
GO1 Mode entered when the power is turned on or when the control is cleared 

0: GO0 mode (positioning) 
1: GO1 mode (linear interpolation) 
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G18 and G19 Plane selected when power is turned on or when the control is cleared 

G91 

CLR 

G23 

1 G19 / G18 I 617,G18,orG19mode ! 9 
; 0 ; 0 I G17 mode (plane XV) 1 I 
1 0 i 1 i G18mode(pIaneZX) ; 3 
; 1 / 0 1 G19 mode (planeY2) i 

When the power is turned on or when the control is cleared 
0: G90 mode (absolute command) 
I: G9l mode (incremental command) 

Reset button on the CRT/MD1 panel, external reset signal, reset and rewind signal, and emergency 
stop signal 

0: Cause reset state. 
1: Cause clear state. 

For the reset and clear states, refer to Operator’s manual (B-61 804E or B61874E). 
When the power is turned on 

0: G22 mode 
1: G23 mode 

#7 #6 #5 #I4 #3 SC2 #l #0 i (Bt) 

7 ’ , 

; 3403 j ; 
t I i 

I 
i AD2 [ CIR ! 

, I I i I , 
L i I ! 

I \ 1 I ! / 

Data type: Bit 
CIR When neither the distance (I, J, K) from a start point to the center nor an arc radius (R) is specified 

in circular interpolation (GOZ, G03): 
0: The tool moves to an end point by linear interpolation. 
1: P/S alarm No. 022 is’ issued. 

AD2 Specification of the same address two or more times in a block is: 
0: Enabled 
1: Disabled (P/S alarm No. 5074) 

Note 1) When 1 is set, specifying two or more G codes of the same group in a block will also result in 
an alarm being issued. 

Note 2) Up to three M codes can be specified in a single block. 

#7 #6 #5 #4 #3 #I2 #l #O (Bit) 

i 1 
i 3404 ’ 

i WI38 i EOR 1 MO2 f MB) I 
i 

] SBP j POL i 
0 I i M3B ! EOR f MO2 ! M30 i 1 SBP i POL 1 NOP 

I : Disabled (P/S alarm No. 5073) 
SBP Address P of the block including Ml98 in the subprogram call function 

0 . . 
1 

M30 When 
0 . . 

Indicating a file number 
Indicating a program number 

M30 is specified in a memory operation: 

1: 

M30 is sent to the machine, and the head of the program is automatically searched for. So, 
when the ready signal FIN is returned and a reset or reset and rewind operation is not 
performed, the program is executed, starting from the beginning. 
M30 is sent to the machine, but the head of the program is not searched for. (The head of 
the program is searched for by the reset and rewind signal.) 

Data type: Bit 
NOP When a program is executed, a block consisting of an 0 number, EOB, or N number is: 

0: Not ignored, but regarded as being one block. 
1: Ignored. 

POL For a command address allowing a decimal point, omission of the decimal point is: 
0: Enabled 
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MO2 

EOR 

M3B 

Data 
AUX 

When MO2 is specified in memory operation 
0: MO2 is sent to the machine, and the program is positioned at its beginning automatically. As 

completion signal FIN is returned without resetting or without resetting and rewinding, the 
program is restarted from the beginning. 

1: MO2 is only sent to the machine. The program is positioned at its beginning by the reset and 
rewind signal. 

When the end-of-record mark (%) is read during program execution: 
0: P/S alarm No. 5010 occurs. (Automatic operation is stopped, and the system enters the alarm 

state.) 
1: No alarm occurs. (Automatic operation is stopped, and the system is reset.) 

The number of M codes that can be specified in one block 
0: One 
I : Up to three 

#7 #6 #5 #I4 #3 #z #I #0 (Bit) 

i 

I1 
3405 

QAB ) QLG DDP j CCR j G36 : PPS i DWL ! AUX 1 
I 
! I ! 1 DWL 1 AUX 

type: Bit 
The least increment of the command of the second miscellaneous function specified with a decimal 
point 

0: Assumed to be 0.001 
1: Depending on the input increment. (For input in mm, 0.001 is assumed, or for input in inches, 

0.0001 is assumed.) 
DWL The dwell time (G04) is: 

0: Always dwell per second. 
1: Dwell per second in the feed per minute mode, or dwell per rotation in the feed per rotation 

mode. 
PPS The passing-point signal output function (Series 1.6-TA, Series 180TA) is: 

0: Not used 
1: Used 

G36 For a G code used with the automatic tool compensation function: 
0: G36/G37 is used. 
1: G37.VG37.2 is used. 

CCR Addresses used for chamfering and comer rounding 
0: Address used for chamfering and corner rounding is I or K, not C. In direct drawing dimension 

programming, addresses ‘C, ‘R, and ‘A (with comma) are used in stead of C, R, and A. 
1: Addresses usedforchamfering, comerrounding, and direct drawing dimension programming 

are C, R, and A without comma. Thus, addresses A and C,cannot be used as the names of 
axes. 

DDP Angle commands by direct drawing dimension programming 
0: Normal specification 
1: A supplementary angle is given. 

QLG When the passing-point signal output function is used, the remaining distance to be traveled 
specified in address “,Q” is: 

0: The combined distance of all axes 
1: The distance of the longest axis 

Note) This parameter is valid when bit 7 (QAB) of parameter No. 3405 = 0. 

QAB When the passing-point signal output function is used; address “,Q” specifies: 
0: Remaining distance to be traveled 
1: Coordinate value of the longest axis 
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#7 #6 #5 #4 #3 #2 #1 #O (Bit) 

’ / i CO7 i i co5 ! co4 I co3 I co2 i co1 ’ I 
I 3406 : 
1 : i co7 i ’ co5 f co4 j co3 i co2 : co1 , : 

, 1 * 
j 3407 : f 

, I I : Cl1 i Cl0 ’ CO8 

1 : Cl5 : Cl4 : Cl3 ; ; Cl1 j Cl0 ; co9 CO8 

I I 1 

j 3408 / :  

I 1 i ! I I Cl6 ! 
6 1 I : C20 i Cl9 t Cl8 j Cl7 ; Cl6 ; 

I ! ’ I 
1 3409 i j ;;; ’ 

I I I I I I I i I : : 1 
I I 

d 1 i I 1 ; C24 ; 

Data type: Bit 
Cxx (xx: 01 to 24) 

When bit 6 (CLR) of parameter No. 3402 is 1, the reset button on the CRT/MD1 panel, the external 
reset signal, the reset and rewind signal, or emergency stop will, 

0: Clear the G code with group number xx. 
1: Not clear the G code with group number xx. 

CFH When bit 6 (CLR) of parameter No. 3402 is 1, the reset button on the CRT/MD1 panel, the external 
reset signal, the reset and rewind signal, or emergency stop will, 

0: Clear F codes, H codes (for the M series), D codes (for the M series), and T codes (for the 
T series). 

1: Not clear F codes, H codes (for the M series), D codes (for the M series), and T codes (for 
the T series). 

r 1 I , ! 
! 3410 j : Tolerance of arc radius 

I 

I 

Data type: Z-word 
Unit of data: 

is-B j IS-C i 
7 

j Increment system IS-A i Unit i L 
: Input in mm 0.01 / 0.001 ) 0.0001 ! mm I 
f Input in inches : 0.001 i 6 0.0001 i 0.00001 ; inch 1 

Valid data range: 1 to 99999999 

When a circular interpolation command (G02, G03) is executed, the tolerance for the radius between the 
start point and the end point is set. If the difference of radii between the start point and the end point 
exceeds the tolerance set here, a P/S alarm No. 20 is informed. 

Note) When the set value is 0, the difference of radii is not checked. 

; M code preventing buffering 1 

f 3412 / 
, 

; J 

: M code preventing buffering 2 

I 

/ 3413 / 1 M code preventing buffering 3 

i 
1 3420 / 
! 

Data type: Byte 
Valid data range: 

I 

j M code preventing buffering IO 

0 to 255 
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Set M codes that prevent buffering the following blocks. If processing directed by an M code must be 
performed by the machine without buffering the following block, specify the M code. 

MOO, MO1 , M02, and M30 always prevent buffering even when they are not specified in these parameters. 

I 

I 3421 
I 
1 

/ Minimum value 1 of M code preventing buffering ; 

I 

1 Maximum value 1 of M code preventing buffering 
I 
i 

I ! 

/ 3423 ’ 
I 

1 Minimum value 2 of M code preventing buffering 

I L-J ’ 3424 

4 

I 
1 
I 

Maximum value 2 of M code preventing buffering 

I 
I 3425 1 Minimum value 3 of M code preventing buffering 

/ 
3426 , 

3427 1 
I 

I 

I i Maximum value 3 of M code preventing buffering 

1 Minimum value 4 of M code preventing buffering I 

I I 
, 3420 / 

i 
i Maximum value 4 of M code preventing buffering I 

, 
I I 

/ 3429 1 

1 
I 

3430 / 

I 
I I 

j 3431 j 

I 
I 

I 3432 ’ 
I 

Data type: Word aXiS 

Valid data range: 0 to 65535 

i Minimum value 5 of M code preventing buffering 
i 

i Maximum value 5 of M code preventing buffering t b 
! 
i Minimum value 6 of M code preventing buffering 

i Maximum value 6 of M code preventing buffering 
I 

When a specified M code is within the range specified with parameter Nos. 3421 and 3422,3423 and 3424, 
3425 and 3426,3427 and 3428,3429 and 3430, or 3431 and 3432, buffering for the next block is not 
performed until the execution of the block is completed. 

Note) l The specification of a minimum value that exceeds the specified maximum value is invalid. 
l When there is only one data item, set the following: minimum value = maximum value. 
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3441 I Start number of the M codes corresponding to the set numbers 100 to 199 ; 

; 3442 : ’ Start number of the M codes corresponding to the set numbers 200 to 299 : 

! , 
/ 3443 : ( Start number of the M codes corresponding to the set numbers 300 to 399 * 

5 . - i 

1 
‘ 

1 3444 ! i Start number of the M codes corresponding to the set numbers 400 to 499 i 
j: i 1 

Data type: 2-word 
Vaiid range: 0 to 99999999 

The M code group check function checks if a combination of up to three M codes specified in a block is 
valid, and the function issues an alarm if an invalid combination is detected. Before this function can be + 
used, up to 500 M codes must be divided into no more than 128 groups. A set number from 0 to 499 is 
assigned to each of the 500 M codes. The group to which each M code with a set number assigned belongs 
is specified using the M code group setting screen. 

The set numbers 0 to 499 correspond to MOO0 to M499. These parameters allow arbitrary M codes to be 
assigned in units of 100 M codes to the set numbers 100 to 499. 

Parameter No. 3441: Sets the M codes corresponding to the set numbers 100 to 199. 
Parameter No. 3442: Sets the M codes corresponding to the set numbers 200 to 299. 
Parameter No. 3443: Sets the M codes corresponding to the set numbers 300 to 399. 
Parameter No. 3444: Sets the M codes corresponding to the set numbers 400 to 499. 

Each parameter sets the M code that corresponds to the first of the set numbers allocated to the parameter, 
thus assigning 100 successive M codes. For example, when parameter No. 3441 = 10000 is set, the M 
codes corresponding to the set numbers 100 to 199 are Ml0000 to M10099. 

Note 1) 

Note 2) 

When the value 0 is set in a parameter, the specification of 100 added to the value of the previous 
parameter is assumed. For example, when No. 3441 = 10000, and No. 3442 = 0 are specified: 
The M codes corresponding to the set numbers 100 to 199 are: Ml 0000 to Ml 0099 
The M codes corresponding to the set numbers 200 to 299 are: Ml 0100 to Ml 0199 
Specifying 0 for parameter No. 3441 has the same effect as specifying for parameter No. 3441 
= 100. 
When a is specified for parameter No. 3441, b is specified for parameter No. 3442, c is specified 
for parameter No. 3443, and d is specified for parameter No. 3444, the following relationships 
must be satisfied: 

a + 99 c b, b + 99 < c, c + 99 c d 
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#7 #6 #5 #4 #3 ##2 #l #0 i (B t) 

I I 
i I I i I 

t I t I I 
I 4 

i 

! 

I 1 i ; AUP i 

Data type: Bit 
AUP When a command for the second miscellaneous function contains a decimal point or negative sign: 

0: The command is invalid. 
1: The command is valid. 

Note) For the T series, a decimal point and negative sign are supported for commands for the second 
miscellaneous function, regardless of the setting made with this parameter. 

Address for second miscellaneous function , 

Data type: Byte 

This parameter specifies the address used for the second miscellaneous function, as follows: 

I 

/ Address / A 1 B ! C , j U IV/WI 
I I 

/ Set vaiue j 65 1 66 1 67 i 85 j 86 j 87 1 

Note 1) Address B is assumed when a value other than the above is set. 
Note 2) Axes names cannot be used to specify the address. 
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4.13 Parameters of Pitch Error Compensation 
i 
: 3620 j 

Number of the pitch error compensation position for the reference position i 
I 1 

[ 
1 for each axis I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Word axis 
Unit of data: Number 
Valid data range: 0 to 1023 

Set the number of the pitch error compensation position for the reference position for each axis. 

Pitch error compensation value (absolute value) 
A 

3 -- ,-...q : : : : . . . : 
2 -- 

: . -.-.-.q 
: : : : . 

. ..I . . . . . 5 : f -- c,_...i 
: : : 

. : 
: : : . : . . 
. . b 
: : : : : : 

Reference position i 
: c---t mm : : -1 

: Lnownw 
: : : : : : -aoH *- -2 

Pitch error compensation 
position (number) 

i Compensation position number i f 31 / 32 ; 33 i 34 f 35 ! 36 ; 37 [ 
i Set compensating value i i +3 ; -1 / -1 ! +1 ! +2! -1 j-31 

Fig. 4.13 Pitch Error Compensation Position Number and Value (Example) 

In the above example, set 33 as the number of the pitch error compensation position for the reference 
position. 

i 

j, 
3621 ; ] Number of the pitch error compensation position at extremely negative 

t 1 I position for each axis 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Word axis 
Unit of data: Number 
Valid data range: 0 to 1023 

Set the number of the pitch error compensation position at the extremely negative position for each axis. 

t 
/ 1 

+ 
Number of the pitch error compensation position at extremely positive 

I I i position for each axis I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Word axis 
Unit of data: Number 
Valid data range: 0 to 1023 

Set the number of the pitch error compensation position at the extremely positive position for each axis. 

Note 1) This value must be larger than set value of parameter (No. 3620). . 
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- 
* i 

4 

i 3623 j ; Magnification for pitch error compensation for each axis ! 
, I 

- 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte axis 
Unit of data: 1 
Valid data range: 0 to 100 

Set the magnification for pitch error compensation for each axis. 
If the magnification is set to 1, the same unit as the detection unit is used for the compensation data. 

r 1 

1 
’ 1 

3624 I 
i 

1 1 ! 
Interval between pitch error compensation positions for each axis I 

i I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: 2-word axis 
Unit of data: 

i krement system ! IS-A : IS-B i IS-C ! Unit j 

j Millimeter machine i 0.01 1 0.001 i 0.0001 i mm I 
! inch machine i 0.001 1 0.0001 1 0.00001 ( inch 

i Rotation axis i 0.01 ( 0.001 ! 0.0001 1 deg I I 

Valid data range: 0 to 99999999 

The pitch error compensation positions are arranged with equally spaced. Set the space between two 
adjacent positions for each axis. 
The minimum interval between pitch error compensation positions is limited and obtained from the 
following equation: 

Minimum interval of pitch error compensation positions = maximum feedrate (rapid traverse rate)/7500 
Unit: mm, inches, deg 

[Example] 
When the maximum rapid traverse rate is 15000 mm/min, the minimum interval between pitch error 
compensation positions is 4 mm. 

Examples of parameters 

Example 1) For linear axis 
l Machine stroke: 400 mm to + 800 mm 
l Interval between the pitch error compensation positions: 50 mm 
l No. of the compensation position of the reference position: 40 

If the above is specified, the No.of the farthest compensation point in the negative direction is as follows: 
No. of the compensation position of the reference position - (Machine stroke length in the negative 
direction/Interval between the compensation points) + 1 
= 40 - 400/50 + 1 

33 
No. of t=he farthest compensation position in the positive direction is as follows: 

No. of the compensation position of the reference position + (Machine stroke length in the positive 
direction/Interval between the compensation positions) 
= 40 + 800/50 

56 
The c&espondence between the machine coordinate and the compensation position No. is as follows: 
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Machine 
-400 

coorciinate 

(mm) 

Compensa- I 
tion point No.’ 3; ’ 

750 800 
I I I 

i i 
I 
I t I 

1 I I I i 
39 40 41 42 

- . 
i i I 

56 

The compensation value is output at the compensationn position No. corresponding 
between the coordinates. 
The following is an example of the compensation values. 

to each section 

No. j 33 ; 34 / 35 ; 36 i 37 i 38 1 39 i 40 j 41 ) 42 1 43 ; 44 1 45 1 46 j 47 ; 48 j 49 ; 

Compensationi+ i /+, i 2 i. i 
r 

i+1, ;- yio! -1 
I I , ! i j 

1 +2 i +I ; 0 / -1 ; -1 ; -2 i 0 ; +l / +2 
1 ) : j I : j 1 j 

f 

Pitch error compensation amount (absolute value) 

+4 

+3 T 
p-----y 
I I 

+ 

I I 
I I 

+2 p----d c---q r -- I I I 
I I 

Reference position I I 
i 

I b-a-* I 
I 

I 
I 

1 I l 
! I 

I I I I 1 I I I I 

I 
-4*o! 

I I 1 i I I - 
1 0 

I 1 1 I i I I 
I * 

- 300 - 200 -100 _ . 100 200 
1 _+J 

t 300 I 400 (mm) r-----w LIIIIIIII 
. I I 

-2 

-3 

-4 t 

Example 2) For the rotation axis 
l Amount of movement per rotation: 360” 
l Interval between pitch error compensation position: 45” 
l No. of the compensation position of the reference position: 60 

If the above is specified, the No. of the farthest compensation position in the negative direction for the 
rotation axis is always equal to the compensation position No. of the reference position. 
The No. of the farthest compensation position in the positive direction is as follows: 

No. of the compensation position of the reference position + (Move amount per rotation/Interval 
between the compensation position) 
= 60 + 360/45 
= 68 
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The correspondence between the machine coordinate and the compensation position No. is as follows: 
. The compensation value is output at the circled position. 

Reference position If the sum of the compensation value from 61 to 68 is not 
zero, the pitch error per rotation accumulates, resulting in 
a positional shift.. 
For compensation position 60, set the same compensation 
value as for 68. 

The following is an example of compensation values. 

r 
No. of the 

’ ’ ’ ’ 1 compensation position 1 60 / I 61 1 62 j 63 / 64 165 j 66 66i 
1 I I i 

167 / 
I 

I 1 
, 

1 I I 
j 

i I 

i 
Compensation value 

I 
1 +I , -2 +l +3 I I -1 -3 +1 
I I 

/ -1 1 j +2 / i 

4 Pitch error compensation value. 

+4 

c 

(absolute value) 
. 

+3 Reference 

+2 

/ 

r---q 

1 
I 

I I 

position 
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4.14 Parameters of Spindle Control 

#7 #6 #5 #4 #3 #2 #I #0 (Bit) 

: ! I I 
/ 3700 : i 

I 
/ 

I 
I I 
1 ! I 

! 

1 I ! ; NRF ! ; 
I 

Data type: Bit 
NRF: The first move command (such as GO0 and GOl) after the serial spindle is switched to Cs axis 

contouring control performs: 
0: Positioning after returning to the reference position. 
1: Normal positioning 

#7 #6 #5 #4 #3 ##2 Xl #O i (B 0 
I ’ 
i 3701 t 

I i 1 I 

’ 
I 

j 
t / ! I 

i 

j ss2 I j 
I 

1 ISI / 
j 

! ! I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
Sl : Specifies whether the serial spindle interface is used. 

0: Used 
I : Not used 

Note) This parameter is enabled only when the serial spindle interface option is provided. The parameter 
is used when the NC is started after serial spindle interface control is temporarily disabled during 
startup adjustment of the NC. This bit is normally set to 0. 

SS2: The number of connections in serial spindle control 
0: 1 
1: 2 

#7 #6 #5 #4 ##3 #2 #1 #O - w 
I 

! 
i 

/ 3702 j ; 
ECS ! ESS i EAS 1 ESI 1 OR2 j OR1 ! EMS ! 1 

I I I i OR2 i OR1 j I i I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
EMS: Multi Spindle 

0: Used 
1: Not used 

OR1 : 

OR2 

ESI 

If the multi-spindle control function is not required for one tool post in two-path control, specify 
this parameter for the tool post to which the multi-spindle control function need not be applied. 

Whether the stop-position external-setting type orientation function is used by the first spindle 
motor 

0: Not used 
1: Used 

Whether the stop-position external-setting type orientation function is used by the second spindle 
motor 

0: Not used 
1: Used 

The spindle positioning function is: 
0: Used 
1: Not used 
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Note) This parameter is used when the spindle positioning option is specified with Series 16.TTA or 
Series 18.TTA, and the spindle positioning function is not required for either path. Set ESI to 1 for 
a system that does not require the spindle positioning function. 

EAS For tool post 1 (or tool post 2), the S analog output function is 
0: Used. 
1: Not used. 

ESS For tool post 1 (or tool post 2), the S serial output function is : 
0: Used. 
I : Not used. 

ECS For tool post 1 (or tool post 2), the Cs contour control function 
0: Used. 
1: Not used. 

. . 

is : 

Note) Parameter EAS, ESS, and ECS are used for 16-TB 2-path control. 
These parameters are used to determine whether the optional function, S analog output function, 
S serial output function, and Cs contour control function, are used for each tool post. 

#7 #6 ##5 #4 #3 #2 #I #0 i (B t) 
I 9 

I 
I 
! 

i i I 1 RSI 1 2SP 
I ! I I 1 I I I I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
2SP: Specifies whether one or two spindles are controlled (16.TB 2-path control). 

0: One spindle (two tool posts) 
I : Two spindle (two tool posts) 

RSI Spindle command selection for 2-path control: 
0: Affects commands from SIND for the first spindle 
I : Does not affect commands from SIND for the first spindle 

(Spindle commands from SIND always control spindles in the same path, regardless of 
spindle command selection signals SLSPA and SLSPB <GO63 bits 2 and 3~) 

#7 #6 #5 ##4 ##3 #2 #1 #o l (W 

) EVS I RSI ESF 

i SFA j NSF ! SGT j SGB 1 GST ESF 

Data type: Bit 
ESF When the spindle control function (S analog output or S serial output) is used, and the constant 

surface speed control function is used, or bit 4 (GTT) of parameter No. 3706 is set to 1: 
0: S codes and SF are output for all S commands. 
1: S codes and SF are not output for an S command in constant surface speed control mode 

(G96 mode) or for an S command used to specify maximum spindle speed damping (G50S- 
-- ; l ) 

Note) For the T system, this parameter is enabled when bit 4 (EVS) of parameter No. 3705 is set to I. 
For the M system, SF is not output: 

(1) For an S command used to specify maximum spindle speed clamping (G92S-0-1) in constant 
surface speed control mode 

(2) When bit 5 (NSF) of parameter No. 3705 is set to 1 

GST: The SOR signal is used for: 
0: Spindle orientation 
1: Gear shift 
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SGB: 

SGT: 

EVS 

Note) 

NSF: 

SFA: 

Gear 
0 . . 

switching method 

I: 

! Gear 
0 
Ii 

Method A (Parameters 3741 to 3743 for the maximum spindle speed at each gear are used 
for gear selection.) 
Method B (Parameters 3751 and 3752 for the spindle speed at the gear switching point are 
used for gear selection.) 
switching method during tapping cycle (G84 and G74) 
Method A (Same as the normal gear switching method) 
Method B (Gears are switched during tapping cycle according to the spindle speed set in 
parameters 3761 and 3762.) 

When the spindle control function (S analog output or S serial output) is used, S codes and SF are: 
0: Not output for an S command. 
1: Output for an S command. 

The output of S codes and SF for an S command in constant surface speed control mode (G96), 
or for an S command used to specify maximum spindle speed clamping (G50S---;) depends on the 
setting of bit 0 (ESF) of parameter No. 3705. 

When an S code command is issued in constant surface-speed control, 
0: SF is output. 
1: SF is not output. 

The SF signal is output: 
0: When gears are switched 
1: irrespective of whether gears are switched 

#7 #I6 #I5 ##4 #3 #2 #1 #0 i (B v 
~~~- - - 

i 3706 ; ; 
TCW : CtiM : ORM 1 ; PCS 1 / PG2 ; PGl ! 

1 ; j TCW ’ CWM i ORM I GlT 1 I ! PG2 ! PGl ! 

Data type: Bit 
PG2 and PGl : Gear ratio of spindle to position coder 

Magnification i PG2 j PGl ’ 

Xl I 0 1 0 

X2 I 0 ; 1 I Magnification = 
Number of spindle revolutions 

x4 I 1 i 0 Number of position coder revolutions 

1 X8 j 1 i 1 ; 

PCS When multi-spindle control is applied to two tool posts in two-path control, this parameter specifies 
whether a position coder feedback signal from the other tool post is selectable, regardless of the 
state of the PC2SLC signal (bit 7 of G028/bit 7 of GlO28) of the other tool post: 

0: Not selectable. 
1: Selectable. (To select a position coder for the other tool post, the SLPCA signal (bit 2 of 

G064) and the SLPCB signal (bit 3 of G064) are used.) 

Note) Multi-spindle control based on the same serial spindle must be applied to both tool posts. 

GTT Selection of a spindle gear selection method 
0: Type M 
1: TypeT 
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Note 1) Type M: 
The gear selection signal is not entered. In response to an S command, the CNC selects a gear 
according to the speed range of each gear specified beforehand in a parameter. Then the CNC 
reports the selection of a gear by outputting the gear selection signal. The spindle speed _ . 
corresponding to the gear selected by the gear selection signal is output. 
Type T: 
The gear selection signal is entered. The spindle speed corresponding to the gear selected by 
this signal is output. 

Note 2) When the constant surface speed control option is selected, type T is selected, regardless of 
whether this parameter is specified. 

Note 3) When type T spindle gear switching is selected, the following parameters have no effect: 
No. 3705#2 SGB, No. 3751, No. 3752, No. 37Osfc3 SGT, 
No. 3761, No. 3762, No. 3705#6 SFA, No. 3735, No. 3736 
However, parameter No. 3744 is valid. 

ORM: Voltage polarity during spindle orientation 
0: Positive 
1: Negative 

TCW and CWM: Voltage polarity when the spindle speed voltage is output 

j TCW i CWM ; Voltage polarity 
I 
1 

iOi0 i Both MO3 and MO4 positive I 
i 0 i 1 ! Both MO3 and MO4 necrative I 
; 1 ( 0 j MO3 positive, MO4 negative I 

j 1 ; 1 
, 
I MO3 negative, MO4 positive 

#7 #6 #5 #4 ##3 #2 #l #IO i (Bt) 

/ I I 
a I 

I I I 4 I 1 P22 1 P21 
i j: j 

i , I I 
I 

I 1 6 , I j I 

Data type: Bit 
P22 and P21: Gear ratio of spindle to second position coder 

i Magnification j P22 1 P21 

ii Number of spindle revolutions Magnifi~tion = 

Number of position coder revolutions 

1 1 

I 
X8 i 1 i 1 i 

Data type: Bit 

#7 #6 #5 #I4 #3 #2 #l #O i (B t) 
I 

1 SVD ’ I SAT 1 SAR 
1 

, 
I I 1 SVD I i SAR 

SAR: 

SAT: 

Note) 

The spindle speed arrival signal is: 
0: Not checked 
1: Checked 

Check of the spindle speed arrival signal at the start of executing the thread cutting block 
0: The signal is checked only when SAR, #0 of parameter 3708, is set. 
1: The signal is always checked irrespective of whether SAR is set. 

When thread cutting blocks are consecutive, the spindle speed arrival signal is not checked for the 
second and subsequent thread cutting blocks. 
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SVD: When the SIND signal is on, the detection of spindle speed fluctuation is: 
0: Disabled 
1: Enabled 

#? #6 #5 #4 #3 #2 #1 #0 (Bit) 

I , 
;3709/. i : 

I 1 MSI SAM ’ 

I ! t ! I I i , , 

Data type: Bit 
SAM: The sampling frequency to obtain the average spindle speed 

0: 4 (Normally, set to 0.) 
MSI: In multi-spindle control, the SIND signal is valid: 

0: Only when the first spindle is selected. 
I : For each spindle irrespective of whether the spindle is selected. (Each spindle has its own 

SIND signal.) 

1 
, 

1 3730 j I Data used for adjusting the gain of the anabg output of spindle speed I 
i 
I 

1 

Data type: Word 
Unit of data: 0.1 % 
Valid data range: 700 to 1250 
Set data used for adjusting the gain of the analog output of spindle speed. 
(Adjustment method) 
@ Assign standard value 1000 to the parameter. 
@ Specify the spindle speed so that the analog output of the spindle speed is the maximum voltage (10 

Y 
@ Measure the output voltage. 
@ Assign the value obtained by the following equation to parameter No. 3730. 

Set value = 
10 (V) xlooo 

Measured data (V) 

@ After setting the parameter, specify the spindle speed so that the analog output of the spindle speed 
is the maximum voltage. Confirm that the output voltage is 10 V 4 

Note) This parameter needs not to be set for serial spindles. 

i 3731 1 ; Compensation value for the offset voltage of the analog output of the 
i spindle speed , J 

Data type: Word 
Unit of data: Velo 

, 
Valid data range: -1024 to +1024 
Set compesation value for the offset voltage of the analog output of the spindle speed. 

Set value = -8191 xoffset voltage (V)/12.5 

(Adjustment method) 
Assign standard value 0 to the parameter. 
Specify the spindle speed so that the analog output of the spindle speed is 0. 
Measure the output voltage. 
Assign the value obtained by the following equation to parameter No. 3731. 

Set value = 
-8191 xOffset voltage (V) 

12.5 

After setting the parameter, specify the spindle speed so that the analog output of the spindle speed 
is 0. Confirm that the output voltage is 0 V. 

Note) This parameter need not to be set for serial spindles. 
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i 
, 

I 
1 3732 i 

1 The spindle speed during spindle orientation or the spindle motor speed 
i / i during spindle gear shift 

/ 
i # 

Data type: 2 words 
Valid data range: 0 to 20000 

Set the spindle speed during spindle orientation or the spindle motor speed during gear shift. 
When GST, #1 of parameter 3705, is set to 0, set the spindle speed during spindle orientation in rpm. 
When GST, #l of parameter 3705, is set to 1, set the spindle motor speed during spindle gear shift 
calculated from the following formula. 

For a serial spindle 

Set value = 
Spindle motor speed during spindle gear shift 

Maximum spindle motor speed 
x 16383 

For an analog spindle 

Set value = 
Spindle motor speed during spindle gear shift 

x 4095 
Maximum spindle motor speed 

, 
1 

3735 I 1 
I 4 

L 1 Minimum clamp speed of the spindle motor 

Data type: Word 
Valid data range: 0 to 4095 

Set the minimum clamp speed of the spindle motor. 

Set value = 
Minimum clamp speed of the spindle motor 

x 4095 
Maximum spindle motor speed 

I i 

I 3736 1 ; 
1 L I Maximum clamp speed of the spindle motor 

Data type: Word 
Valid data range: 0 to 4095 

Set the maximum clamp speed of the spindle motor. 

Maximum clamp speed of the spindle motor 
Set value = x 4095 

Maximum spindle motor speed 

Spirldle motor speed 

Max.oulput(4095J OV) 

I 

.__. . . . . . . . . . . . . . . . . . . . . -- . . . . . . ..I.... . . . . . . . . . . . . . . . . . . . . 
, , # . 

Spindle motor 

I 

. _ . . . . . - . . . . . . . ..I..... - . . . . . . . . . . . . . . 
max. clamp speed /--- 
(parameter No.3736) 

/ 

Spindle motor . . . . - . . . . . - .I...... .- . . . . . . . -...s . . . . ..I........... 
min. clamp spoed 

IT’ (parameter No.3735) ’ l Spindle speed command 

(S command). 

Fig. 4.14 (a) Maximum Clamp Speed of Spindle Motor 
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, 

1 

0 t 

/ Time elapsed prior to checking the spindle speed arrival signal 
0 

I 
I 

f , I , I 

Data type: Byte- 
Unit of data: ms 
Valid data range: 0 to 255 

Set the time elapsed from the execution of the S function up to the chebing of the spindle speed arrival 
signal. 

i 

i 1 
, 3741 1 Maximum spindle speed for gear 1 

! 
I 

, I I I 
i 3742 i Maximum spindle speed for gear 2 
I 1 b 

j i / f Maximum spindle speed for gear 3 
, J i 

/ ’ 37u / 1 Maximum spindle speed for gear 4 

I i ! 

Data type: Word 
Unit of data: rpm 
Valid data range: 0 to 32767 

Set the maximum spindle speed corresponding to each gear. 

Spindle motor speed 

Max.olitput(4095, I OV) 

Spindle motor 

max. clamp speed 

(parameter No.3736) 

Spindle motor 

min. clamp speed 

(parameter No.37351 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ---.a.............-...am....w...... . . . . . . .._-... 

: 

. . . . 

. . . 

: 
: 
: . 
: . 
: . 

Spindle speed 
command 

Gear 3 Gear 2 Gear 3 (S command) 

max. speed max. speed max. speed 

Fig. 4.14 (b) Maximum Spindle Speed Corresponding to Gear l/2/3 

3751 / 
i Spindle motor speed when switching from gear I to gear 2 

Spindle motor speed when switching from gear 2 to gear 3 
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Data type: Word 
Valid data range: 0 to 4095 

For gear switching method B, set the spindle motor speed when the gears are switched. 

Spindle motor speed when the gears are switched 
Set value = x 4095 

Maximum spindle motor speed 

Spindle motor speed command 

. Max. output(4095J OV) 

Spindle motor max. clamp speed 

Speed at gear 2-3 change point 

Speed at gear I-2 change point 

Spindle motor min. clamp speed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I.. . . . . . . ..-........... . . . . . . . . . . . . .._.... 

4: 0; 0: 

I’ ; 
, I / 

’ : 
, : 

I . 
, . 

8 . * 

0 : 8 : 
/ . 

/ . 

* ’ 8 ’ , 
. 

--- . Parameter N&3736 

Parameter No.3752 

Parameter No.3751 

. 
l 

: Parameter No*3735 
: . 
: 
: 

3 Spindle speed 
I I 

! Max. speed i Max. speed c6mmand 

i at gear 1 t i at gear 2 
rii,, (S command) 

8 
: parameter 

i No.3741 
: parameter parameter 

I i No.3742 No.3743 I # # # # 
I I 

I I 
I I 

\; \; 

Gear 1-2 Gear 2-3 

change point change point 

. 

Fig. 4.14 (c) Spindle Motor Speed at Gear l-2/2-3 Change Point 

I i 
1 3761 
I 

j 
l Spindle speed when switching from gear 1 to gear 2 during tapping 

Spindle speed when switching from gear 2 to gear 3 during tapping 

Data type: Word 
Unit of data: rpm 
Valid data range: 0 to 32767 

When method B is selected (SGT,#3 of parameter 3705, is set to 1) for the tapping cycle gear switching 
method, set the spindle speed when the gears are switched. 
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4.14 Parameters of Spindle Control 

Spindle motor speed 

Max. output(4095, I OV) 

Spindle motor 

max. clamp speed 

(Parameter No.3736) 

Spindle motor 

min. clamp speed 
(Parameter No.3735). 

._I..... _.. . _...s..__ . . . . . _.I.w.e_-._ ._..... ..- . . . . . . . a._ . . . . . . . __.-...e... 

1: ‘: I 1 

# - , l . : 

’ : * : 
, - 

I - , . 
. . 

. 

’ : 
I 

, : 

. 

, . 

Spindle speed 

command 

(S command) 

I N 

I 

i Max. speed i , Max. speed Max. speed 
i at gear 1 i at gear 2 

i parameter i parameter 
at gear 3 

. . parameter 
No.3741 No.3742 No.3743 

Speed at gear 2-3 Speed at gear l-2 

change point change point 

Parameter Parameter 

No.376 1 No.3762 

Fig. 4.14 (d) Spindle Speed at Gear l-2/23 Change point during Tapping 

- 
j 3Tfo j i Axis as the calculation reference in constant surface-speed control 
I L , 

Data type: Byte 
Valid data range: 0, 1 . . . . number of control axes 

Set the axis as the cafculation reference in constant surface-speed control. 

Note) When 0 is set, constant surface speed control is always applied to the X-axis. In this case, 
specifying P in a G96 block has no effect on the constant surface speed control. 

I 

pq ’ : Minimum spindle sped in constant surface-speed control mode (G96) / 

1 
d 

I 
I 

Data type: Word 
Unit of data: rpm 
Valid data range: 0 to 32767 

Set the minimum spindle speed in the constant surface-speed control mode (G96). 
The spindle speed in constant surface-speed control is clamped to the speed given by parameter 3771. 
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j 3772 
;/ . 
j f Maximum spindle speed 

I 1 L 

Data type: Word 
Unit of data: rpm 
Valid range: 0 to 32767 

This parameter sets the maximum spindle speed. 
When a command specifying a speed exceeding the maximum speed of the spindle is specified, or the 
speed of the spindle exceeds the maximum speed because of the spindle speed override function, the 
spindle speed is clamped at the maximum speed set in the parameter. 

Note 1) 

Note 2) 

Note 3) 
Note 4) 

Note 5) 

In the M system, this parameter is valid when the constant surface speed control option is 
selected. 
When the constant surface speed control option is selected, the spindle speed is clamped at the 
maximum speed, regardless of whether the G96 mode or G97 mode is specified. 
When 0 is set in this parameter, the speed of the spindle is not clamped. 
When spindle speed command control is applied using the PMC, this parameter has no effect, 
and the speed of the spindle is not damped. 
When the multi-spindle control option is selected (T series), set the maximum speed for each 
spindle in the following parameters: 
Parameter No. 3772: Sets the maximum speed for the first spindle. 
Parameter No. 3802: Sets the maximum speed for the second spindle. 
Parameter No. 3822: Sets the maximum speed for the third spindle. 

’ 
, 

3802 / 
1 Maximum speed of the second spindle 
l 

J : 
I 

Data type: Word 
Unit of data: rpm 
Valid range: 0 to 32767 

This parameter sets the maximum speed for the second spindle. 
When a command specifying a speed exceeding the maximum speed of the spindle is specified, or the 
speed of the spindle exceeds the maximum speed because of the spindle speed override function, the 
spindle speed is clamped at the maximum speed set in the parameter. 

Note 1) 
Note 2) 

Note 3) 

Note 4) 

This parameter is valid when the multi-spindle control option is selected. 
When the constant surface speed control option is selected, the spindle speed is damped at the 
specified maximum speed, regardless of whether the G96 mode or G97 mode is specified. 
When 0 is set in this parameter, the setting of parameter No. 3772 for the first spindle is used. 
When 0 is set in parameter No. 3772, the spindle speed is not clamped. 
When spindle speed command control is applied using the PMC, this parameter has no effect, 
and the spindle speed is not clamped. 

7 1 
I 

3811 j ; 
Maximum spindle speed for gear 1 of the second spindle I 

i I 

I I 
1 

138121 4 
Maximum spindle speed for gear 2 of the second spindle 

t ) 1 I 

Data type: Word 
Unit of data: rpm 
Valid data range: 0 to 32767 

Set the maximum spindle speed for each gear of the second spindle. 
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Note) These parameters are used for the multi-spindle control. 

I ; 
1 3820 j 

j Data for adjusting the gain of the analog output of the third-spindle speed 
.; 

1 
1 I i 

Data type: Word 
Unit of data: 0.1% 
Valid data range: 700 to 1250 

Set the data used for adjusting the gain of the analog output of the third-spindle speed. 

Note) This parameter is used for controlling the multi-spindles. 

r I 

1 

I 
3821 

i ! Offset-voltage compensation value of the analog output of the third-spindle speed ; 
! I 

1 
i t 

Data type: Word 
Unit of data: Velo 
Valid data range: -1024 to 1024 

Set the offset-voltage compensation value of the analog output of the third-spindle speed. 

Note) This parameter is used for controlling the multi-spindles. 

9 

1 
t 1 
’ 

I I 3822i : 
Maximum speed of the third spindle 

I 

Data type: Word 
Unit of data: rpm 
Valid range: 0 to 32767 

This parameter sets the maximum speed for the third spindle. 
When a command specifying a speed exceeding the maximum spindle speed is specified, or the spindle 
speed exceeds the maximum speed because of the spindle speed override function, the spindle speed 
is clamped at the maximum speed set in the parameter. 

Note 1) 
Note 2) 

Note 3) 

Note 4) 

This parameter is valid when the multi-spindle control option is selected. 
When the constant surface speed control option is selected, the spindle speed is clamped at the 
specified maximum speed, regardless of whether the G96 mode or G97 mode is set. 
When 0 is set in this parameter, the setting of parameter No. 3772 for the first spindle is used. 
When 0 is set in parameter No. 3772, the spindle speed is not clamped. 
When spindle speed command control is applied using the PMC, this parameter has no effect, 
and the speed of the spindle is not clamped. 

-1 r Maximum spindle speed for gear I of the third spindle 
j3831 ! 

Maximum spindle speed for gear 2 of the third spindle 

Data type: Word 
Unit of data: rpm 
Valid data range: 0 to 32767 

Set the maximum spindle speed for each gear of the third spindle. 

Note) ‘These parameters are used for the multi-spindle control. 
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Table 4.14 (a) Parameters for Control of Serial Interface S Series Spindle Cs Contouring Control Axis 

I 

No. 

3901 

3902 

3903 

3904 

3911 

3912 

3913 

3914 

3920 

3921 

3922 

3923 

3924 

Data type Description 

Byte 

Word 

word 

word 

word 

first group 
for the first 
spindle 

Number of the se~o axis whose loop gain is to be changed according to the 1 
set values of parameters 3901 to 3904 when the Cs contouring axis is I / 
controlled (set values 0 to 8) 1 
loop gain for the servo axis when the Cs contouring axis is controlled for i 
spindle gear 1 selection I 
Loop gain for the servo axis when the Cs contouring axis is controlled for / 
spindle gear 2 selection 
Loop gain for the sm axis when the Cs contouring axis is controlled for [ 
spindle gear 3 selection 

1 
1 

Loop gain for the servo axis when the Cs contouring axis is controlled for i 
spindle gear 4 selection 0 

Byte 

word 

word 

word 

word 

Byte 

word 

word 

word 

word 

Second group 
for the first i 
spindle I 

I 

Number of the servo axis whose loop gain is to be changed according to the 
St values of parameters 3911 to 3914 when the CS contouring axis is 

1 
/ 

controlled (set values 0 to 8) 
Loop gain for the servo axis when the Cs contouring axis is controlled for 

spindle gear 1 selection 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 2 selection 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 3 selection 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 4 selection 

I 

1 Number of the servo axis whose loop gain is to be changed according to the 
set values of parameters 3921 to 3924 when the Cs contouring axis is 

: controlled (set values 0 to 8) 
’ Loop gain for the servo axis when the Cs contouring axis is controlled for 

Third group spindle gear 1 selection 
for the first 1 Loop gain for the sen/o axis when the Cs contouring axis is controlled for 
spindle i spindle gear 2 selection 

1 Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 3 selection 

1 Loop gain for the sen~o axis when the Cs contouring axis is controlled for 
I spindle gear 4 selection 

’ 3930 Byte ’ 
1 
I 

3931 word i 
Fourth group 

3932 word for the first 
1 spindle 

j 

I 
3933 word 

i 
3934 Word j I 

3940 

3941 

3942 

3943 

3944 

word 
Fifth group 

word 

word 

for the first 
’ spindle 

word 
I 

Number of the servo axis whose loop gain is to be changed according to the 
set values of parameters 3931 to 3934 when the Cs contouring axis is 
controlled (set values 0 to 8) 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 1 selection 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 2 selection 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 3 selection 
Loop gain for the sen10 axis when the Cs contouring axis is controlled for 
spindle gear 4 selection 

Number of the sewo axis whose loop gain is to be changed according to the 
set values of parameters 3941 to 3944 when the Cs contouring axis is 
controlled (set values 0 to 8) 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 1 selection 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 2 selection 
Loop gain for the servo axis when the Cs contouring axis is controlled for 
spindle gear 3 selection 
Loop gain for the servO axis when the Cs contouring axis is controlled for 
spindle gear 4 selection 

<Setting method> 
First, select sen/o axes which perform interpolation with the Cs contouring axis. (Up to five axes can be 
selected.) 
When there is no sewo axis for interpolation with the Cs contouring axis, set the parameters 3900,3910, 
3920,3930, and 3940 to 0 to terminate parameter setting. 
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When there are servo axes for interpolation with the Cs contouring axis, the parameters must be set 
according to the procedure below for each axis. 

@ Set the number of a servo axis (1 to 8) for interpolation with the Cs contouring axis in parameters 39nO 
(n = 0, I,& 3, and 4). 

@ Set loop gain values of the servo axis specified in 0 above which is used when the Cs contouring axis 
is controlled in parameters 39nI ,39n2,39n3, and 39n4. (There are four stages for main gears used.) 

@ When the number of specified servo axes is less than 5, set the remaining parameters (39nO) to 0 
to terminate parameter setting. 
When the number of a Cs contouring axis is set to parameter 39n0, .the parameter is assumed to be 
set to 0. 

Note) The loop gain used for Cs contouring control is selected when the mode changes from the spindle 
mode to the Cs contouring axis control mode according to the gears set at this time. 
If gears are switched in the Cs contouring axis control mode, the loop gain cannot be changed. 
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Table 4.~14 (b) Parameters for Serial Interface S Series Spindle Amplifier (l/6) 

p- 

4000 
4001 
4002 

I 4003 
1 4004 I 
] 4005 
/ 4006 
j 4007 
/ 4008 
; 4009 

pii- 
1 4011 
i 4012 
I 4013 

4014 
4015 

/ 4016 
' 4017 
' 4018 
/ 4019 t 
; 4020 
/ 4021 
j 4022 
j 4023 
j 4024 
j 4025 
1 4026 
1 4027 
1 4028 
j 4029 - 
i 4030 
j 4031 
j 4032 
I 
I 
: 4033 
1 4034 
1 4035 
1 4036 
1 4037 
i 4038 
/ 4039 L 
I 4040 
1 4041 

4042 
4043 
4044 
4045 
4046 

1 4047 
' 4048 

4049 

4050 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4058 
4059 

Data type , Description 

Bit i Bit parameter 
Bit 1 Bit parameter 
Bit / Bit parameter 
Bit 1 Bit parameter 
Bit 1 BiQbarameter 
Bit Bit parameter 
Bit I Bit parameter 
Bit / Bit parameter 
Bit [ Bit parameter 
Bit ! Bit oarameter 

Bit 1 Bit parameter 
Bit ( Bit parameter 
Bit ’ Bit parameter 
Bit Bit parameter 
Bit Bit parameter 
Bit / Bit parameter (Cannot be changed by the user. See Note 1.) 
Bit 
Bit 
Bit 
Bit 

Bit parameter 
Bit parameter 
Bit parameter 
Bit parameter (for setting parameters automatically. See Note 2.) 

word 

word 
word 
Word 
word 
word 

Maximum motor speed 
Maximum speed when the C axis is controlled 
Speed arrival detection level 
Speed detection level 
Speed zero detection level 
Torque limit value 

word i load detection level 1 
Word 1 Load detection level 2 
word : Output limit pattern 
word i Outout limit value 

word 
word 
word 
word 
word 
word 
Word 

word 
Word a 
Word 
word 
word 
word 
word 
word 
word 
Word 

word 
word 
word 
word 
word 
Word 
word 
word 
word 
word 

wofd ; 
Word i 

word ; 

! 
C 

Soft start/stop time 
Position coder method orientation stop position 
Acceleration/deceleration time constant when the spindle 
synchronization is controlled 
Arrival level for the spindle synchronization speed 
Shift amount when the spindle phase synchronization is controlled 
Spindle phase synchronization compensation data 
Feed forward factor 
Velccity loop feed forward factor 
Orientation speed 
Reserved 
Normal velocity loop proportional gain (HIGH) 
Normal velocity loop proportional gain (LOW) 
Velocity loop proportional gain during orientation (HIGH) 
Velocity loop proportional gain during orientation (LOW) 
Velocity loop proportional gain in servo mode/synchronous control (HIGH) 
Velocity loop proportional gain in servo mode/synchronous control (LOW) 
V&city loop propcrtional gain when the C axis is controlled (HIGH) 
Velocity loop proportional gain when the C axis is controlledJLOW) 
Normal velocity loop integral gain (HIGH) 
Normal velocity locp integral gain (LOW) 

V&city loop integral gain during orientation (HIGH) 
Velccity loop integral gain during orientation (LOW) 
Velocity loop integral gain in servo mode/synchronous control (HIGH) 
Velocity loop integral gain in servo mode/synchronous control (LOW) 
Velccity loop integral gain when the C axis is controlled (HIGH) 
Velocity loop integral gain when the C axis is controlled (LOW) 
Gear ratio (HIGH) 
Gear ratio (MEDIUM HIGH) 
Gear ratio (MEDIUM LOW) 
Gear ratio (LOW) 
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Table 4.14 (b) Parameters for Serial Interface S Series Spindle Amplifier (2/6) 

1 No. 1 Datatype t Description 8 

1 4060 I Word 
I 

: Position gain during orientation (HIGH) 
4061 

I I 
Word 1 Position gain during orientation (MEDIUM HIGH) 

4062 Word 
1 4063 1 

1 Position gain during orientation (MEDIUM LOW) 
Word ; Position gain during orientation (LOW) 

; 4064 j Word 
1 4065 1 

/ Position gain change ratio when orientation is completed 

I 
Word 

I 4066 

i Position gain in servo mode/synchronous control (HIGH) 

/ word 
/ 4067 i 

/ Position gain in servo mode/synchronous control (MEDIUM HIGH) : 
word ; 

j 4068 i 
/ Position gain in sewo mode/synchronous control (MEDIUM LOW) 

word : Position gain in servo mode/synchronous control (LOW) 
i 4069 i word ; Position gain when the C axis is controlled (HIGH) 

I / 

; 4070 1 word i Position gain when the C axis is controlled (MEDIUM HIGH) 
I 4071 / word / 
’ 4072 j 

Position gain when the C axis is controlled (MEDIUM LOW) 
Word , Position gain when the C axis is controlled (LOW) 

4073 ! Word 
I 

1 4074 j 
i Grid shift amount in sewo mode 

Word 
I 

i Reference position return speed in Cs contouring control mode or , I / servomode I I t 
1 4075 1 Word j Orientation completion signal detection level 

I 
I 

1 4076 j word j Motor velocity limit value during orientation I 

! 4077 
i 

1 
j Word j Orientation stop position shift amount I 

I 4078 1 word [ 
I 

I 
MS signal constant = (U2)/(2 x x x H) x 4096 I 

i 4079 ! word 1 ! MS signal gain adjustment 

/ 4080 j word j 
1 4081 
j 4082 

I 4083 ; 4084 
1 4085 
1 4086 
i 4087 

4088 
I 

word ; 
word ; 
word i 
Word j 
word 1 
word ; 
Word 1 
Word [ 

I 
! 4089 i Word : 

Regenerative power limit 
Delay time prior motor power shut-off 
Acceleration/deceleration time setting I , I 
Motor voltage during normal rotation I 
Motor voltage during orientation I 
Motor voltage in servo mode/synchronous control 

I 

Motor voltage when the C axis is controlled 
I 
! 

Over-speed ,level ! 
Excessive velocity deviation detection level when the motor is 

! I 
constrained 

I I 
Excessive velocity deviation detection level when the motor is rotated 1 

j 4090 i 

; 4091 1 
1 4092 
* 4093 

j 
4094 1 

j 4095 4096 
f 
1 

1 4097 1 i 
i 4098 ; 
1 4099 i 

Word 
Word 
Word 
word 
word 
word 
word 
word 
Word 
Word 

’ Overload detection level 
! Position gain change ratio when returning to the origin in the servo mode 
j Position gain change ratio when returning to the origin in C axis control 
! Reserved j 
j Disturbance torque compensation constant (Acceleraton feedback gain) / 
f Speed meter output voltage adjustment value 

I 

I Load meter output voltage adjustment value 
I 
i 

; Spindle velocity feedback gain 
; Maximum speed at which one-rotation signal can be detected 
! Delav time for enerqiting the motor 

4100 i 
I 

Word 

I 4101 
4102 
4103 
4104 
4105 
4106 
4107 
4108 
4109 

I 
i 
i 

A 

word ; 
Word j 
word / 
WOd 1 
word 1 
Word i 
word 1 

word 
I 8 
i 

word ! 

4110 
4111 
4112 
4113 
4114 
4115 
4116 
4117 
4118 
4119 

word 
Word 
word 
word 
Word 
word 
word 
word 
word , 

I 

Base velocity of me motor output specification 
Limit value for the motor output specification 
Base speed L 
Magnetic flux weakening start velocity I 
Current loop proportional gain during normal operation 
Current loop proportional gain when the C axis is controlled 
Current loop integral gain during normal operation 
Current loop integral gain when the C axis is controlled ; 
Zero point of current loop integral gain / 
Current loop proportional gain velocity factor 

Current conversion constant 
Secondary current factor for exciting current 
Current expectation constant 
Slip constant 
High-speed rotation slip compensation constant 
Compensation constant of voltage applied to motor in the dead zone 
Electromotive force compensation constant 
Electromotive force phase compensation constant 
Electromotive force compensation velocity factor 

Word j Time constant of voltage filter for electromotive force compensation 1 

-129- 



4.14 Parameters of Spindle Control 

Table 4.14 (b) Parameters for Serial Interface S Series Spindle Amplifier (316) 
r 

No. Datatype i Description 

4120 Word j 
4121 word ’ 
4122 word I 
4123 word 
41’24 word j 
4125 Word 
4126 word 
4127 Word i 
4128 word j 
4129 word j 

4130 word 

4131 word 
4132 word 
4133 word 
4134 2-Word 
4135 2-Word 
4136 word 
4137 word 
4138 word 
4139 word 

4140 
4141 
4142 
4143 
4144 
4145 
4146 
4147 
4148 
4149 

word 
word 
WOfd 
word 

2-word : Zero point of the current loop integral gain , 
2-word [ Velocity factor of the current loop proportional gain 1 
word i Current conversion constant 
word 1 Secondary current factor for activating current 
word ! Current expectation constant 

j I 
Word [ Slip constant 

c 

4150 
4151 
4152 
4153 
4154 
4155 
4156 
4157 
4158 
4159 

4160 
4161 

word 1 
Word 1 
Word : 
Word j 
word ; 
Word j 
word ] 
word 1 
Word i 
Word 1 

WOfd 

word ’ 

4162 
4163 
4164 
4165 
4166 
4167 
4168 
4169 

4170 
4171 

word 
word 
word 
word 
word 
word 
word 
word 

4172 

4173 

4174 

4175 
4176 

Word 1 
word i 

i 
word I 

Word 
t 

Word j 
f 

word / 
Bit 1 
Bit 
Bit ’ 

I Bit , 

Dead zone compensation data 
Time constant for changing the torque 
Velocity filter 
Overioad detection time setting 
Voltage compensation factor during deceleration 
Timer during automatic running 
Velocity command during automatic running 
Load meter displayed value for maximum output 
Maximum output zero point 
Secondary current factor during rigid tapping 

Constant for compensating for the phase of the electromotive force at 1 
deceleration 

I I I 
Time constant of the speed detection filter at the Cs contour control 
Conversion constant of the phase-V current 
Motor model code 
Reserved 
Grid shift amount when the C axis is controlled 
Motor voltage during normal rotation 
Motor voltage in the servo mode/synchronous control mode 
Base speed of the motor output specifications 
Limit value for the motor output specifications 

, 

Base speed 
Magnetic flux weakening start velocity 
Current loop proportional gain during normal operation 
Current loop integral gain during normal operation 

High-speed rotation slip compensation constant 
Compensation constant for voltage applied to motor in the dead zone 1 

Eiectromotive force compensation constant 
i 
I 

Electromotive force phase compensation constant 
Velocity factor of the electromotive force compensation 
Voltage compensation factor during deceleration 
Resewed 
Time constant for changing the torque 
Maximum output zero point 
Secondary current factor during rigid tapping 

j Hysteresis of the speed detection level 
! Constant for compensating for the phase of the electromotive for at 
i deceleration 
/ Velocity loop integral gain (HIGH) in Cs contour control cutting feed 
: Velocity loop integral gain (LOW) in Cs contour control cutting feed 
/ Conversion constant of phase-V current 
1 
I 

Time constant of voltage filter for eletrornotive force compensation 
i Regenerative power limit 
i Reserved 
! Overload current alam, detection level (for low speed characteristic) 

/ 

1 
I 

Overioad current alarm detection time constant I 
Overload current alarm detection level (for high speed characteristic) I 
Arbitrary gear data between spindle and Position coder (MAIN/HIGH no. 
of teeth on the spindle) 

1 
f 

Arbitrary gear data between spindle and position coder 
(MAIN/HIGH no. of teeth on PC) 
Arbitrary gear data between spindle and position coder 
(MAIN/LOW no. of teeth on spindle) 
Arbitrary gear data between spindle and position coder 
(MAIN/LOW no. of teeth on PC) 
Delay timer at ON of electromagnetic contactor in unit 
Bit parameter 
Bit parameter 
Bit parameter 
Bit parameter 
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Table 4.14 (b) Parameters for Serial Interface S Series Spindle Amplifier (416) 

No. 1 Datatvpe Description 
I 

j 4177 
/ 4178 
/ 4179 
j 4180 
i 4181 
/ 4182 
/ 4183 
1 4184 
1 4185 

4186 
4187 

) 4188 

4194 
i 4195 

4196 
4197 

, 4198 
: 4199 

Bit Bit parameter 
Bit i Bit parameter 
Bit / Bit parameter 
Bit ; Bit parameter 
Bit i Bit parameter 
Bit i Bit parameter 
Bit j Bit parameter 
Bit i Bit parameter 
Bit 1 Bit parameter 
Bit 
Bit 

1 Bit parameter 
I Bit parameter 

Bit 1 Bit parameter 
Bit i Bit parameter 

Bit 
Bit 
Bit 
Bit 
Bit 

word 
word 
word 
word 

Bit parameter 
Bit parameter 
Bit parameter 
Bit parameter 
Bit parameter 
Maximum motor sped 
Reached speed level 
Speed detection level 
Speed zero detection level 

I 

I 

I 
I 

I 
I 
I I 
! 9 
I I 
1 

I I 
i 

1 

I 

/ 
I 
I 
i 

j 4200 word Torque limit value 
j 4201 
j 4202 

I 4203 
4204 
4205 
4206 

1 4207 
j 4208 

4299 

I-- 

4210 
4211 

i 4212 
I 4213 

4214 
I 4215 

word 1 
word * 
word i 
word i 
word j 
word 1 

word i 
word j 
Word i 

Load detection level 1 
Output limit pattern 
Output limit vaiue 
Position coder method orientation stop position 
Orientation speed 
Proportional gain (HIGH) of the normal velocity loop 
Proportional gain (LOW) of the normal velocity loop 
Velocity loop proportional gain during orientation (HIGH) 
Velocity ioop proportional gain during orientation (LOW) 

I 

i # 

i word i Velocity loop proportional gain in the sewo mode (HIGH) 
Word 
word 
word 
word 
word 
word 
Word 
word 
word 

Velocity loop proportional gain in the servo mode (LOW) 
Normal velocity loop integral gain 
Velocity loop integral gain during orientation 

’ Velocity loop integral gain in the servo mode (HIGH) 
Reserved 
Gear ratio (HIGH) 
Gear ratio (LOW) 
Position gain during orientation (HIGH) 
Position gain during orientation (LOW) 

word 
word 
word 
word 
Word 
word 
Word 
word 
word 
word 

word 
word 

4216 
4217 
4218 
4219 

4220 
4221 
4222 
4223 
4224 
4225 
4226 
4227 
4228 
4229 

4230 
4231 

Position gain change ratio wtwn orientation is completed 
Position gain in the servo mode (HIGH) 
Position gain in the servo mode (LOW) 
Grid shift amount in the servo mode 
Resenfed 
Reserved 
Detection level of orientation completion signal 
Motor velocity iimit value during orientation 
Shift amount of orientation stop position 
MS signal constant = (L/2)/(2 x IC x H) x 4096 

MS signal gain adjustment 
Regenerative power limit 
Delay time up to motor power shut-off 
Acceleration/deceleration time setting 

4232 i Word 
4233 1 word 

Motor voltage during normal rotation 
Motor voltage during orientation 
Motor voltage in the sewo mode 
Position gain change ratio when returning to the origin in the servo mode 
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Table 4.14 (b) Parameters for Serial Interface S Series Spindle Amplifier (516) 

; No. 

’ 4240 
1 4241 
i 4242 
! 4243 
i 4244 
1 4245 
; 4246 
; 4247 
) 4248 
/ 4249 

xG-- 
4251 

1 4252 
4253 
4254 
4255 

1 4256 
4257 
4258 

I-- 

4259 

4260 
4261 

i 4262 
4263 
4264 

1 4265 
4266 
4267 

i 
4271 

i 4272 
I 4273 

4274 
4275 
4276 
4277 

1 

4278 
1 4279 

4280 
4281 
4282 
4283 
4284 
4285 
4286 
4287 
4288 
4289 

4294 
4295 
4296 
4297 
4298 

L_ 
4299 

I ~- ~ 
Data type i - 8 

word i 
word I 

Word i 

word I 

word 1 

word j 

WOfd i 

word / 

wofd I Word ! 

Description 

Feed forward coefficient 
I 
I 1 

Feed forward coefficient in velocity loop 
I , 

Reserved 
! 

Arbitrarygeardatabetweenspindleandpositioncoder(SUBMIGHno. ofteethonspindle) / 
Arbitrary gear data between spindie and position coder (SUB/HIGH no. of teeth on PC) ; 
Arbitrary gear data between spindle and position coder (SUB/LOW no. of teeth on spindle) 
Arbitrary gear data between spindie and position coder (SUB/LOW no. of teeth on PC) 

1 
j 

Resewed I I 
Resewed 

I 

Resewed 
; 
I 

word 
word 
Word 
word 
word 
word 
word 
word 
word 
word 

word 
word 
Word 
Word 
Word 
word 
Word 
Word 
Word 
word 

Reserved 
Resewed 
Reserved 
Reserved 
Resewed 
Reserved 
Base velocity of the motor output specifications 
Limit value for the motor output specifications 
Base speed 
Magnetic flux weakening start velocity 

Current loop proportional gain during normal operation 
Current loop integral gain during normal operation 
Zero point of current loop integral gain 
Velocity factor of current loop proportional gain 
Current conversion constant 
Secondary current factor for excitation current 
Current expectation constant 
Slip constant 
Compensation constant for high-speed rotation slip 
Compensation constant for w&age applied to motor in the dead zone 

word 
Word 
word 
word 
word 
Word 
word 
word 

Word 
word 

i Electromotive force compensation constant 
/ 
i 

Phase compensation constant of electromotive force 
Compensation velocity factor for electromotive force 

i Time constant for changing the torque 
1 Displayed value of load meter for maximum output 
f Maximum output zero point 
j Secondary current factor in rigid tapping 
j Constant for compensating for the phase of the electromotive force at 
i deceleration 
; Time constant of the speed detection filter 
t Resewed 

word i wOrd i 
Word 1 
word 1 
word 
word 
word j 
word i 
word I 
Word / 

Time constant of voltage filter for electromotive force compensation 
Reserved 
Reserved 
Reserved . 
Motor voltage during normal rotation 
Motor voltage in the servo mode 
Base speed of the motor output specifications 
Limit value for the motor output specifications 
bsespeed 
Magnetic flux weakening start velocity 

word 
word 
word 
word 
word 
word 
word 
Word 
word 
word 

1 Current loop proportional gain during normal operation 
i Current hop integral gain during normal operation 
( Zero point of current loop integral gain 
t Velocity factor of current loop proportional gain 
1 Current conversion constant 

Secondary current factor for excitation current 
Current expectation constant . 

Siii constant 

I 
Compensation constant for high-speed rotation slii 
Compensation constant for voltage applied to motor in the dead zone 

-132- 



4.14 Parameters of Spindle Control 

Table 4.14 (b) Parameters for Serial Interface S Series Spindle Amplifier (6/s) 

i No. 

/ 4300 
’ 4301 

4302 
1 4303 
I 4304 

i 
1 
! 
I 
I 

I i i 
I 
! 

4305 
4306 

4307 
4308 
4309 

4310 
4311 
4312 
4313 
4314 
4315 
4316 
4317 
4318 
4319 

4320 

1 
! 
I 

! 
1 

f 

I 
I 

I 
I 

I 
I 
i 
I 
i 

c 

Data type i _ - 
word 
word 
word 
Word 
word 
word 
word 

Description 

Electromotive force compensation constant 
Phase compensation constant for electromotive force 
Compensation velocity factor for electromotive force 
Time constant for changing the torque 
Maximum output zero point 
Secondary current factor in rigid tapping j 

Constant for compensating for the phase of the electromotive force at I 
deceleration 
Limit of regenerative power 

f 

Time constant of voltage fitter for electromotive voltage compensation I 
Motor model code 

Reserved 
-1 , I 

Reserved 
8 

Position coder method orientation end signal width 2 (MAIN) 
i 

Magnetic sensor method orientation end signal width 1 (MAIN) 
Magnetic sensor method orientation end signal width 2 (MAIN) 8 

Magnetic sensor method orientation stop position shift amount (MAIN) 
I 

Position coder method orientation end signal width 2 (SUB) 

i 

Magnetic sensor method orientation end signal width 1 (SUB) I 
Magnetic sensor method orientation end signal width 2 (SUB) 
Magnetic sensor method orientation stop position shift amount (SUB) / 

Shortest time orientation constant (MAIN/HIGH) I 

Word 
word 
word 

2-word 
2-word 
word 
word 
Word 
Word 
word 
word 
Word 
word 

word 

1 

L 

4321 / 
4322 i 
4323 ’ 
4324 ! 
4325 
4326 
4327 i 

word j Shortest time orientation constant (MAIN/MEDIUM HIGH) 
word ; Shortest time orientation constant (MAIN/MEDIUM LOW) 
word j Shortest time orientation constant (MAIN/LOW) 
Word ; Shortest time orientation constant (SUB/HIGH) 
word 
word 

[ Shortest time orientation constant (SUB/LOW) 
f No. of pulses when switching to the shortest time orientation (MAIN) 

Word i No. of pulses when switching to the shortest time orientation (SUB) 
CMR in incremental command orientation (MAIN) 
CMR in incremental command orientation (SUB) 

Position loop closed timer in shortest time orientation (MAIN) 
Position loop closed timer in shortest time orientation (SUB) 
Reserved 
Reserved 

4328 j 
4329 j 

4330 / 
4331 ! 
4332 I 
4333 i 
-u 

Word 
word 

Word 
word 
Word 
word 
word i No. of pulses of speed detector (MAIN) 

4335 j word i No. of pulses of speed detector (SUB) ] 
4336 I 
4337 ’ 
4338 
4339 

4340 
4341 
4342 

I i 
i 
i 
I 

4344 
4345 
4346 
4347 
4348 
4349 

word ! Magnetic flux change point for spindle synchronus accJdec/ time calculation. ’ 
word 1 Velocity compensation factor of velocity loop gain (MAIN) 
Word j Velocity compensation factor of velocity loop gain (SUB) 
Word i Reserved ! 
word ; 
word i 
word : 
word j 
word 1 

word i 
word i 
word ; 
word i 
word j 

Reserved 
Reserved 
Reserved 
N pulse suppress 
Loo&ahead feed forward coefficient 
Reserved 
Incomplete integral parameter at slave operation 
Allowable speed difference between motors at slave operation 
Overload current alarm detection level (for low speed characteristic) 
Overload current alarm detection time constant I 

word 
Word 

Overload current alarm detection level (for high speed characteristic) 
Compensation for current detection offset 

I 
i 
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Notes on parameters of the spindle amplifier with the serial interface 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Among the parameters of the spindle amplifier with the serial interface, parameters Nos. 4015 
and 4191 cannot be changed by the users. 
These parameters require to assign optional software to the CNC and are automatically set 
depending on the type of the software. 
To set the parameters of the spindle amplifier with the serial interface automatically, set #7 of 
parameter No. 4019 (if the sub spindle is set in the CNC with the spindle switching function, use 
parameter No. 4195) to 1, assign the model code of the motor to be used to parameter No. 4133 

’ (ifthe sub spindle is set in the CNC with the spindle switching function, use parameter No. 4309), 
turn off the power of the CNC and spindle control unit, and restart the CNC and spindle control 
unit. 
Parameters No. 4000 to No. 4351 are used in the processing on the spindle control unit. See 
the AC Spindle Senro Unit Maintenance Manual (B-65045E) 
The CNC can control up to two spindle amplifier with the serial interface 
When the spindle control amplifier provides the spindle switching function, one spindle control 
amplifier can control two spindle motors using the switching function. 
The output switching function can be used in spindle motors to be connected. 
Up to four spindles (eight types) can be used by switching the spindle motors. (The number of 
spindles controlled simultaneously is the same as that of spindle control amplifiers, up to two.) 
Parameters of the spindle amplifier with the serial interface correspond to the above functions 
as follows: 

Parameter No. 4000 to No. 4351 “SI”: First spindle control amplifier 
Parameter No. 4000 to No. 4351 “S2”: Second spindle control amplifier 
Parameter No. 4000 to No. 4175 “Sl “/“S2”: When the spindle switching function is not 
provided, or for the main spindle in the spindle control unit when the function is provided. 
Parameter No. 4176 to No. 4351 “SI “/“S2”: For the sub spindle in the spindle control unit 
when the spindle switching function is provided. 
Parameters at low speed when the output switching function is provided. 
Parameters No. 4136 to No. 4175 “Sl “f’S2”: When the spindle switching function is not 
provided, or for the main spindle when the function is provided. 
Parameters No. 4284 to No.4351 “Sl V”S2”: For the sub spindle when the spindle switching 
function is provided. 

The CNC stores the parameters of the spindle amplifier with theserial interface. The CNC sends 
them to the spindle control unit at the system power on and they are used in the unit. 
To set parameters automatically, upload parameters corresponding to the motor model from the 
spindle control unit to the CNC prior to the procedure specified above. 
The parameters of the spindle amplifier with serial interface can be changed after the system 
starts. Changing the parameters (No. 4000 to No. 4351 “SI “, “S2”) in the CNC sends them to 
the spindle control unit at an appropriate time and the parameters in the unit are updated. Be 
careful not to change parameters incorrectly. 

I i 

I 

4345 

!-I 1 

j Serial spindle motor detection speed 
I I 

Data type: Word 
Unit of data: rpm 
Valid data range: 0 to 32767 

This parameter sets the serial spindle motor speed at which the motor speed detection signal is 
output. The speeds of the serial spindle motors for the first and second spindles are monitored, and 
the motor speed detection signal, indicating whether the speed of each spindle exceeds the value set 
in this parameter, is output to the Y address specified with parameter No. 1891. 

Note 1) 

Note 2) 

The motor speed detection signals are not output when the servo/spindle motor speed 
detection function is not used, or 0 is set for this parameter. 
For this parameter, set a motor speed rather than a spindle speed. 
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#7 #6 #5 #4 #3 #2 #1 #O (Bit) 
. , / 

; 4800 i ! 
/ I i i I I I I 

I I I ! I j j I : ’ ND2 ; ND1 j 
/ I ! i 1 I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
ND1 : in controlling the spindle synchronization, the direction of the first spindle motor rotation is: 

0: The direction indicated by the command sign 
1: The opposite direction to that indicated by the command sign 

ND2 in controlling the spindle synchronization, the direction of the 2nd spindle motor rotation is: 
0: The direction indicated by the command sign 
1: The opposite direction to that indicated by the command sign 

I 

; 48,0 
, 

1 i Error pulse between two spindles when synchronizing phases in the 1 

I I ! serial spindle synchronization control mode I , 

Data type: Byte 
Unit of data: Pulse 
Valid data range: 0 to 255 

Set the difference in error pulses between two spindles when synchronizing phases in the serial spindle 
synchronization control mode. 
When the difference in error pulse between two spindles is within the value set in this parameter, the 
spindle phase synchronization completion signal FSPPH becomes high. 
This parameter is used to check the difference in phase in synchronization control and to confirm the 
completion of synchronization in the serial spindle synchronization control mode. 

I ’ f 1 

j 4811 j ; Allowable error count for the error pulses between two spindles in the 
j serial spindle synchronization control mode 

i 
, 

I . I 

Data type: Word 
Unit of data: Pulse 
Valid data range: 0 to 32767 

Set the allowable error count for the error pulses between two spindles in the serial spindle synchronization 
control mode. 
This parameter is used to output the inter-spindle phase error detection signal SYCAL in the serial spindle 
synchronization control mode. The SYCAL signal becomes high when a phase error exceeding the value 
set in this parameter is found. 

#7 #6 #5 #4 #3 ##2 #l #O 

I i i 
I 

, ! i I i FLR 

i 
i I I I I I i 

Data 
FLR 

type: Bit 
When the spindle speed fluctuation detection function is used, the rates of allowance (q) and 
fluctuation (t) those are set in parameter No. 4911 and No. 4912, respectively are set in steps of: 

0: 1% 
1: 0.1% 

I I 

i 
4911 1 i Ratio (q) of the fluctuation of spindle speed which is assumed to be I 

1 I jI the specified spindle speed 

Data type: Word 
Unit of data and valid data range: 
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j Unit of data j 1 % i 0.1 96 (s-m) I 
f Datarange ! l-100 i 

I 
l-1000 I 

Note) Unit of data depends on parameter No. 49OO#KI FLR (16.TB only). 

Set the ratio (q) of the spindle speed which is assumed to be the specified spindle speed in the spindle 
speed fluctuation detection function. 
Let the commanded speed be SC. When the actual spindle speed reaches between (S&q) and (SC + Sq), 
it is assumed to be the commanded speed. The spindle speed fluctuation detection starts. 

where, sq=scx & 

/A Spindlespeedfktuationratio(r)forwhiinoalarmisactivatedinthe / 

I I 
spindle speed fluctuation detection function I 

Data type: Word 
Unit of data and valid data range: 

( Unitofdata [ 1 % i 0.1 % (T seriesonly) j 
1 Datarange ! l-100 1 l-1000 1 

Note) Unit of data depends on parameter No. 49OO#fO FLR (16.TB only). 

Set the spindle speed fluctuation ratio (r) for which no alarm is activated in the spindle speed fluctuation 
detection function. (See Fig. 4.14 (e)) 

Spindle speed fluctuation value (d) for which no alarm is activated in 
the spindle speed fluctuation detection function 

Data type: Word 
Unit of data: rpm 
Valid data range: 0 to 32767 

Set the allowable fluctuation speed (Sd) for which no alarm is activated in the spindle speed fluctuation 
detection function. 
The function for detecting spindle speed fluctuation checks whether the actual speed varies for the 
specified speed or not. Sd or Sr, whichever is greater, is taken as the allowable fluctuation speed (Sm). 
An alarm is activated when the actual spindle speed varies for the commanded speed (SC) under the 
condition that the variation width exceeds the allowable variation width (Sm). . 

Sd : The allowable constant variation width which is independent of the specified spindle speed (Sd is 
set with parameter 4913.) 

Sr . . The allowable variation width which is obtained’by multiplying SC (commanded spindle speed) by 
r (constant ratio). (r is set with parameter 4912.) 

Sm: Sd or Sr, whichever is greater 

-136- 



4.14 Parameters of Spindle Control 

Spindle speed 

* 

I 1 

1 4914 I 
I 

Check+* No 94 Check > 

check 

Command Check Alarm 
another SWt 

speed 

Fig. 4.14 (e) Sd and Sm 

> Time 

i Time (p) elapsed from when the commanded spindle speed is 1 
1 changed to the start of spindle speed fluctuation detection 

Data type: Z-word 
Unit of data: ms 
Valid data range: 0 to 999999 

Set the time elapsed from when the specified spindle speed is changed to the start of spindie speed 
fluqtuation detection in the spindle speed fluctuation detection function. That is, the fluctuation in the 
spindle speed is not detected until the specified time elapses from when the specified spindle speed is 
changed. 

Spindle speed 

e s 

4 P M . “No * . Check 3 

check 

Command Check Alarm 

another start 

speed 

Fig. 4.14 (f) Sd and Sm 

> Time 

#7 #6 #5 #4 #3 #2 #l #o (Bit) 

/ 1 IS2 ! IDM 1 IOR 
I I 

! I I I J 

Data type: Bit 
IOR Resetting the system in the spindle positioning mode 

0: Does not releases the mode. 
1: Releases the mode 
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IDM The positioning direction for the spindle using a M code is 
F . 

0: The positive direction 
1: The negative direction 

IS2 When an M code for spindle orientation is specified in spindle positioning: 
0: The spindle rotation mode is cleared and the mode is switched to the spindle positioning 

mode, and spindle orientation operation is performed. 
1: The spindle rotation mode is cleared and the mode is switched to the spindle positioning 

mode, but spindle orientation operation is not performed. 
ESI Selection of a spindle positioning specification 

0: The conventional specification is used. 
1: The extended specification is used. 

Note) The extended specification includes the following two extensions: 
(1) With the conventional specification, the number of M codes for specifying a spindle positioning 

angle is always 6. With the extended specification, an arbitrary number of such M codes from 
1 to 256 can be selected by parameter setting. (See parameter No. 4964.) 

(2) The maximum feedrate for spindle positioning (setting of parameter No. 1420) can be extended 
from 240000 to 269000 (in increments of IO deg/min). 

IMB When the spindle positioning function is used, half-fixed angle positioning based on M codes uses: 
0: Specification A 
1: Specification B 

Note) In the case of half-fixed angle positioning based on M codes, three types of spindle positioning 
operations can occur: 
(1) The spindle rotation mode is cleared, then the mode is switched to the spindle positioning 

mode. 
(2) Spindle positioning is performed in the spindle positioning mode. 
(3) The spindle positioning mode is cleared, then the mode is switched to the spindle rotation 

mode. 

In the case of specification A: 
Operations (1) to (3) are specified using separate M codes. 
(1) - Specified using M codes for performing spindle orientation. (See parameter No. 4960.) 
(2) - Specified using M codes for specifying a spindle positioning angle. (See parameter No. 

4962.) 
(3) - Specified using M codes for clearing spindle positioning operation. (See parameter No. 

4961.) 

In the case of specification 8: 
When M codes for specifying a spindle positioning angle are specified, operations (I) to (3) are 
performed successively. (See parameter No. 4962.) 

M code specifying the spindle orientation 

Data type: Word 
Unit of data: Integer 
Valid data range: 6 to 97 

Set a M code to change the spindle rotating mode to the spindle positioning mode. Setting the M code 
performs the spindle orientation. Spindle positioning can be specified from the next block. 
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’ 
1 

M code releasing the spindle positioning mode 

Data type: Word 
Unit of data: integer 
Valid data range: 6 to 97 

Set the M code to release the spindle positioning mode and to change the mode to the spindle rotating 
mode. 

r-----l 
1 4962 1 1 M code for specifying a spindle positioning angle 

I n 
I I 

Data type: Word 
Unit of data: Integer 
Valid range: 6 to 92 

Two methods are available for specifying spindle positioning. One method uses address C for arbitrary- 
angle positioning. The other uses an M code for half-fixed angle positioning. This parameter sets an M 
code for the latter method. 

(1) 

(2) 

When bit 6 (ES) of parameter No. 4950 = 0 
Six M codes from Ma to M(a + 5) are used for half-fixed angle positioning, when a is the value of this 
parameter. 

When bit 6 (ESI) of parameter No. 4950 = 1 
Set the start M code in this parameter, and set the number of M codes in parameter No. 4964. Let 
a be the value of parameter No. 4962, and iet p be the value of parameter No. 4964. Then, p M codes 
from Ma to M(a + B - 1) are used for half-fixed angle positioning. 

The table below indicates the relationship between the M codes and positioning angles. 

M code 

Ma 

M (a+ 1) 

Positioning angle 

6 

28 

I Example: Positioning angle when 8 = 30” / 
1 

I 3o” i I 
i 

60” I I 

M (a+2) i I 38 
t 
! 90” 1 

M (a+ 3) 
8 

i 40 j 120” 1 
I 

M (a+4) 
,  I 

58 1 150° I 
! i 

Note) 0 represents the basic angular displacement set in parameter No. 4963. 

7 
I 

i 4963 i : M code for specifying a spindle positioning angle 
I 

1 ji / 

Data type: Word 
Unit of data: deg 
Valid range: 1 to 60 

This parameter sets a basic angular displacement used for half-fixed angle positioning using M codes. 
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i ’ 
I 4964 j I i 
i i] 

Number of h/l codes for specifying a spindle positioning angle I 

. Data type: Byte 
Unit of data: Integer 
Valid range: 0 to 256 

This parameter sets the number of M codes used for half-fixed angle positioning using M codes. 
As many M codes as the number specified in this parameter, starting with the M code specified in 
parameter No. 4962, are used to specify half-fixed angle positioning. 
Let a be the value of parameter No. 4962, and let B be the value of parameter No. 4964. Then, p M codes 
from Ma to M (a + p - 1) are used for half-fixed angle positioning. 

Note 1) This parameter is valid when bit 6 (ESI) of parameter No. 4950 = 1. 
Note 2) Make sure that M codes from Mot to M (a + p - 1) do not duplicate other M codes. 
Note 3) Setting this parameter to 0 has the same effect as setting 6. That is, M codes from Ma to M (a 

+ 5) are used for half-fixed angle positioning. 

1 I Sew0 loop gain of the spindle 
I j I 

Data type: Word 
Unit of data: 0.01 s-l 
Valid data range: 1 to 9999 
Set the servo loop gain of the spindle in the spindle positioning mode. 

1 

/ : 
4971 / 1 Sent0 loop gain multipiier of the spindle for gear 1 

I L 

m [ Servo loop gain multiplier of the spindle for gear 2 
1 

[ Ij 

I 

4973 / / Servo loop gain multiplier of the spindle for gear 3 
I , I; 

/ 
4974 / 

1 Servo loop gain multiplier of the spindle for gear 4 

i t . 
J 

Data type: Word 
Unit of data: 
Valid data range: 
Set the servo loop gain multipliers of the spindle for gears 1 to 4. 
The multipliers are used to convert the amount of the position deviation to the voltage used in the velocity 
command. Assign the data obtained from the following equation to the parameters. 
Loop gain multiplier = 2048000 x E x A/L 
where; 

E: Voltage required to rotate the spindle motor at 1000 rpm in the velocity command 
L: Rotation angle of the spindle per one motor rotation (normally 360) 
A: Unit used for the detection (degree) 

Example) Let E be 2.2 V, L be 360 degrees, and A be 0.088 degrees/pulse. 

Note 1) 

Loop gain multiplier = 2048000 x 2.2 x 0.0881360 = 1101 

When the voltage specified for the spindle motor is 10 V at a spindle speed of 4500 rpm, E is 
regarded as 2.2 V. 

Note 2) The above parameters No. 4970 to No. 4974 are for analog spindles 
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4.15 Parameters of Tool Compensation 

#7 #6 #5 #4 ##3 #2 #l #cl (Bit) 
I 

1 5ooo / ! i j i / i i ; j 
1 0 I I I - ; ! 1 ; SBK i 

Data type: Bit 
SBK In HPCC mode, an internally created block for cutter compensation: 

0: Does not cause a single block stop. 
1: Causes a single block stop. 

#7 #6 #5 #4 #3 #2 #I #O i (Bt) 

j 5001 t j 
I I I I 

I I I , i I 
) 1 

1 
i I EVO j TPti i f TAL f OFH j TLB ; TLC 1 

Data type: Bit 
TLC Tool length compensation 

TLB 

0: Tool length compensation A or B (Conforms to TLB in parameter No. 5001) 
1: Tool length compensation C 

Tool length compensation axis 
0: Always 2 axis irrespective of plane specification (Tool length compensation A) 
1: Axis perpendicular to plane specification (G17, G18, and Gl9) (Tool length compensation 

B) 
OFH Offset number of tool length compensation, cutter compensation and tool offset 

0: Specifies the tool length compensation using an H code, and cutter compensation C using 
a D code 

TAL 

Tool offset conforms to TPH in parameter No. 5001#5. 
1: Specifies the tool length offset, cutter compensation and tool offset using H codes 

Tool length compensation C 

TPH 

0: Generates an alarm when two or more axes are offset 
1: Not generate an alarm even if two or more axes are offset 

Specifies whether address D or H is used as the address of tool offset number (G45 to G48). 
0: D code 
1: Hcode 

Note) TPH is valid when OFH in parameter No. 5001#2 is 0. 

EVO Specifies whether an offset is effective in the next block to be buffered or the next block for which 
an H code is specified when the offset value is changed in tool length offset A or B. 

0: Next block in which an H code is specified. 
1: Next block to be buffered. 

#7 %6 #5 #M #3 #2 #1 #o l w 
, 

/ 1 WNP ! LWM 1 LGC I LGT 1 

I 5002 I 
I 1 LGN ’ LDl 

I I 
- I I ! I ! I 

, 1 

Data type: Bit 
LDI Offset number of tool off set (Wear off set number when option of tool geometry/wear compensation 
is selected) 

0: Specified using the lower two digits of a T code 
1: Specified using the lower one digit of a T code 

LGN Geometry off set number of tool offset @/hen the option of tool geometry/wear compensation is 
selected, it is effective.) 

0: Is the same as wear offset number 
1: &ecifies the geometry offset number by the tool selection number 
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LGT 

LGC 

LWM 

Note) 

WNP 

Tool geometry compensation (When the option of tool geometry/wear compensation is selected, 
this parameter is effective. Whenever the option is not selected, compensation is made according 
to the tool movement. 

0: Compensated by the shift of the coordinate system (Compensation is made in the block of 
T code regardless of LWM at this time.) 

1: Compensated by the tool movement 
Tool geometry compensation (it is effective when the option of tool geometry/wear compensation 
is selected and LGN=O and LGT=O. Either LGN or LGT is 1, it is always canceled.) 

0: Not canceled by offset number 0 
1: Canceled by offset number 0 

Tool offset (Wear compensation when option of tool geometry/wear offset is selected, or geometry 
and wear compensation when LGT=l .) 

0: is done in the T code block 
1: is done together with the axis movement 

When the option of tool geometry/wear compensation is equipped and LGT=O, the offset is 
done in a T code block regardless of this parameter. 

imaginary tool tip direction used for tool nose radius,compensation, when the geometry/wear 
compensation option is equipped, is the direction specified by: 

0: Geometry offset number 
1: Wear offset number 

#7 #6 ##5 #4 #3 #2 #1 #O i w 

1 i CCN j t , 

! BCK i ICK f CCN t SUV : SUP 

Data type: Bit 
SUP Start up or cancel in cutter compensation C 

0: Type A 
1: TypeB 

SUV When G40, G41, and G42 are specified independently, 
0: The start up and cancel operation conforms to the standard specification. 
1: Moves by a distance corresponding to the offset vector which is vertical to the next block 

movement. 
CCN When automatic reference position return (G28) is specified in the cutter compensation C mode 

(M series) or in toolnose radius compensation (T series): 
0: The cutter compensation vector is canceiled in movement to an intermediate position. 
1: The cutter compensation vector is not cancelled in movement to an intermediate position, 

but is canceiled in movement to the reference position. 
ICK In HPCC mode, a cutter compensation interference check is: 

0: Done. 
1: Not done. 

BCK In HPCC mode, when a cutter compensation interference check determines that the programmed 
move direction differs from the offset move direction by between 90 and 270 degrees: 

0: An alarm is issued. 
1: No alarm is issued. 

LVC Offset value of tool offset 
0: Not cleared, but held by reset 
1: Cleared by reset 

LVK Tool length offset value 
0: Cleared by reset 
1: Not cleared, but held by reset 

TGC Tool geometry compensation value 
0: Not canceled by reset 
1: Canceled by reset (Valid when LVC, #6 of parameter No. 5003, is “1”) 



4.15 Parameters of Tool Compensation 

#7 #6 #5 #4 #3 #2 #1 #o (Bit) 
1 i 

’ I 
i 5004 ! ’ 

i ’ ORC : 
I I ! I I I [’ 001 t : 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
ORC Tool offset value 

0: Set by the diameter specification (Can be set in only the axis under diameter programming) 
1: Set by the radius specification 

ODI A cutter compensation amount is set using: 
0: A radius. 
1: A diameter. 

#7 #6 #5 #4 #3 #2 #1 a0 (Bit) 

Data type: Bit 
CNI On the offset screen, Y-axis offset screen, and macro screen, the [INP.C] soft key is: 

0: Used. 
1: Not used. (The [INPC] soft key is not displayed.) 

PRC Direct input of tool offset value and workpiece coordinate-system shift value 
0: Not use a PRC signal 
I : Uses a PRC signal 

QNI In the direct input function B for measured tool compensation value 
0: Not automatically select the tool offset number 
1: Automatically selects a tool offset number 

#7 #6 #5 ##4 #3 #2 #I #lo 

i 
i5m; : i : 

I ! 4 i TGC i OIM 1 
i , I 1 i OIM / 

Data type: Bit 
OIM When the unit is switched between the inch and metricsystems, automatic tool compensation value 

conversion is: 
0: Not performed 
1: Performed 

TGC When a T code is specified in a block containing G50, G04, or GIO: 
0: No alarm occurs. 
1: P/S alarm No. 254 occurs. 

#7 #6 #5 #4 #3 #2 #l #o 
! I 
/ 5008 j j * j 

0 

j 
i I 1 

I , , I i I 8 I I 
j CNC 1 CNI 1 

I I 

Data type: Bit 
CNI Interference check for cutter compensation C (M series) or tool-tip radius compensation (T 
series) is: 

0: Performed 
1: Not performed 

CNC During interference check for cutter compensation C (M series) or tool-tip radius compensation 
(T series), when the direction of movement after application of the offset differs from the 
programmed direction by between 90° and 270”: 

0: An alarm is issued. 
1: No alarm is issued. 
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i Limit value that ignores the vector when a tool moves on the outside of a 1 
comer during tool nose radius compensation , 

1 
Limit value that ignores the vector when a tool moves on the outside of a i 
comer during cutter compensation C 8 

Data type: Word 
Unit of data: 

Increment system 1 IS-A ! IS-B i IS-C j Unit I 
, Input in mm f 0.01 0.001 i 0.0001 : mm j 
/ Input in inches j 0.001 i 0.0001 i 0.00001 ; inch i 

Valid data range: 0 to 16383 

This parameter sets the limit value that ignores a slight movement occuring when a tool moves on the 
outside of the comer during tool nose radius compensation (T series) or cutter compensation C (M series). 

/5Ollf 1 
I 

1 ] 1 Denominator constant for finding a three-dimensional tool compensation vector 1 e 

Data type: Two-word 
Unit of data: 

! increment system 1 1 _ IS-A 1 IS-B IS-C 1 Unit I , 

j Input in mm j 
I 

i 0.01 0.001 0 1 0.0001 i mm 

i Input in inches j 0.001 [ 0.0001 i 0.00001 inch 

Valid data range: -99999999 to 99999999 

This parameter sets the value of p in the expressions used for finding a three-dimensional tool 
compensation vector: 

Vx = i r/p 
Vy = j r/p 
Vz = k r/p 

where, 
vx, vy, vz : Components of a three-dimensional tool compensation vector along the X-axis, 

Y-axis, and Z-axis, or their parallel axes 
Values specified in addresses I, J, and K in the program 
Compensation value 
Value set in this parameter 

i, j, k 
r 

P 

When 0 is set in this parameter, the following is assumed: 

P =di2+J2+K2 

1 I 1 Maximum vaiue of tool wear compensation 
(5013i i 

! 1 : c 
1 

Data type: Two-word 
Unit of data: 

I 

i Increment system i IS-A ’ IS-B ! IS-C ! Unit 

I Input in mm 1 0.01 0.001 i 0.0001 I mfn I 
1 lnout in inches I 0.001 I 0.0001 I 0.00001 I inch I 

Valid data range: 
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j Increment system i IS-A i IS-B ( IS-C 
f Input in mm ’ o-99999 ’ o-999999 : o-9999999 

Input in inches 
~- 

i o-99999 i o-999999 i O-9999999 ; 

This parameter sets the maximum value of tool wear compensation. The following alarm or warning wiiI 
be informed when the tool wear compensation (absolute value) exceeding this setting value is set. 

1 Input from MD1 j Too many digits 

i input by G10 i P/S 32 offset value is out of range by GlO ; 

- ’ 
I ’ i 1 

j5014i ; 
Maximum value of incremental input for tool wear compensation I 

i 
/ 

- ’ 

Data type: Two-word 
Unit of data: 

1 Increment system j IS-A ; IS-B ; IS-C Unit i 
1 Input in mm 1 0.01 1 0.001 ! 0.0001 j mm i 
1 Input in inches i 0.001 f 0.0001 I 0.00001 j inch i 

Valid data range: 

I Increment system ! IS-A 1 tS-B i IS-C 1 
; Input in mm ! O-99999 ! O-999999 I o-9999999 i 

1 Input in inches i O-99999 ! O-999999 i O-9999999 i 

This parameter sets the maximum value of tool wear compensation at an incremental input. If the 
incremental value exceeds the set value, the following alarm or warning message is indicated: 

j Input from MDI i Data is out of range 

! Input by GlO j P/s 32 offset value is out of range by GlO 

I 

! i Distance (XP) between reference position and X axis + contact surface 
j5015j i 

1 

I 8 j 

I 

I 
4 

! 
i50181 t 

Distance (XM) between reference position and X axis - contact surface I 

i 
i 

i I , 

i 
’ 8 1 

/5017/ 1 
Distance (ZP) between reference position and X axis + contact surface / 8 ! I 

; ’ I 

I 

’ I 
/5018/ 1 

Distance (ZM) between reference position and X axis - contact surface 

Data type: Two-word 
Unit of data: 

j increment system i IS-A f IS-B 1 IS-C * Unit 1 
I Millimeter machine 1 0.01 I 0.001 I 0.0001 i mm I 
1 Inch machine f 0.001 i 0.0001 i 0.00001 ; inch 1 

Valid data range: -99999999 to 99999999 

These parameters are related to the measured tool compensation value direct input B function. 
They set the distance (with sign) between the measurement reference position and sensor contact 
surface. For an axis under diameter programming, set it by a diameter value. 
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n Measurement 

I X0 X axis - contact 

I ti i 
XP r4 

Z axis - contact+ 
face 

9 I I 

face 

+Zaxis + contact face 

reference position 

Fig. 4.15 Distance along X and 2 Axes from the Reference Position to +/- Contact Surfaces 

I 
~~ ~~-~ 

I 

i i Tool offset number used for the measured tool compensation value 
I 

I 
j 5020 ’ I direct input B function 

I 
I ( 

Data type: Byte 
Valid data range: 0 to the number of tools to be compensated. 

Set tool offset number used for the measured tool compensation value direct input B function (i.e. when 
workpiece coordinate system shift value is set). (The tool offset number corresponding to the measured * 
tool shall be set in advance.) This parameter is valid when the tool offset number is not selected 
automatically (QNI, #5 of parameter 5005, is zero). 

Minimum grinding wheel diameter in minimum grinding wheel diameter chedc 1 
I 

Data type: Two words 
Unit of data: 

i Increment svstGG7- IS-A 1 
1 

IS-6 i IS-C / Unit i 
i Metric inout i 0.01 I 0.001 I 0.0001 I mm I 
1 lnoti in <&KG- ~~- 

i o-001 i o.ooo1 I o.oow1 1 inch 

Valid range 

I 

Increment system j IS-A, IS-B IS-C 

Metric input i -999999 - 999999 ( -9999999 - 9999999 

tnput iri inches 1 399999 -999999 -9999999 - 9999999 ! 

If the compensation value corresponding to an offset number specified by an H code is smaller than the 
minimum grinding wheel diameter specified in this parameter during compensation with G43 or G44, the 
signal FOO65#3 GWLF is output to the PMC. 

Note) This is a parameter for cylindrical grinding machines. 
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4.16 Parameters Related to Grinding-Wheel Wear Compensation 

3071; : 
I : ! Number of first axis for grinding-wheel wear compensation 

I 

i ’ 

; 5072 ; i 
: I Number of second axis for grinding-wheel wear compensation ! 

Data type: Byte 
Valid data range: 1 to the number of controlled axes 

These parameters specify the controlled axis numbers of the first and second axes for which grinding- 
wheel wear compensation is applied. 

t I 
! 

b 

j 5081 1 i Coordinate of first compensation center along first axis on compensation / 
i i plane 

1 
i I i I 1 

t 
I 

1 
. I 

/ 

! 
i 5082 
I , / Coordinate of first compensation center along second axis on 1 

I j compensation plane 
I I I I / 

I 

; 5083 
I 

; i Coordinate of second compensation center along first axis on i 
I I I ! ; compensation plane 

I 

I 

i 5084 i : Coordinate of second compensation center along second axis on 

1 i : 
; compensation plane ! 

I 
a 

I 

j 5085 ; : Coordinate of third compensation center along first axis on compensation 
I ; plane 1 

7; ! 

I 5086 ! i Coordinate of third compensation center along second axis on 

! ’ compensation plane ’ I L 

Data type: Z-word 
Data unit: 

~ __~ ~ ~__ 
I Increment system I IS-A ; IS-B ; IS-C i Unit j 
: Metric input 0.01 i 0.001 1 0.0001 1 mm 1 

i Inch input i 0.001 i--0.0001 ; o.oooo1 j inch 1 

Valid data range: -99999999 to 99999999 

These parameters specify the coordinates (in the workpiece coordinate system) of the compensation 
center for grinding-wheel wear compensation. 
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4.17 Parameters of Canned Cycles 

(1) Parameters for canned cycle for drilling 

#7 #6 #5 ##4 #3 ##2 #1 #0 i (B t) 
r 1 r 
/ 5101 j j 

/ MT j i I ILV i RTR i i FXY 1 

, / I MSB j MT j RD2 1 RDl 1 f EXC 1 FXY 1 

Data type: Bit 
FXY The drilling axis in the drilling canned cycle is: 

0: Always the Z-axis 
1: The axis selected by the program 

Note) in the case of the T system, this parameter is valid only for the drilling canned cycle in the Series 
15 format. 

EXC G81 
0: Specifies a drilling canned cycle 
1: Specifies an external operation command 

RTR G83 and G87 
0: Specify a high-speed peck drilling cycle 
1: Specify a peck drilling cycle 

ILV Initial point position in drilling canned cycle 
0: Not updated by reset 
1: Updated by reset 

RDZ, RDI Set the axis and direction in which the tool in drilling canned cycle G76 or G87 is got free. RD2 
and RDl are set as shown below by plane selection. 

i RD2 i RDl i G17 i G18 1 G?9 1 

; 0 i 0 I +x i +z I +Y I 
: 0 : 1 i -)( i -2 j -y 1 

f 1 j 0 j +Y i +x f +z 1 
j 1 i 1 1 -y I -x 1 -2 

M5T When a spindle rotates from the forward to the reverse direction and vice versa in tapping cycles 
G84 and G74 for M series (G84 and G88 for T series), 

For T series 
0: Not output MO5 
1: Outputs MO5 

For M series 
0: outputs MO5 
1: Not output MO5 

M5B In drilling canned cycles G76 and G87, 
0: Outputs MO5 before an oriented spindle stops 
1: Not output MO5 before an oriented spindle stops 

- 1480 



4.17 Parameters of Canned Cycles 

#? #6 #5 #4 SK) ##2 #I #o 

. 
;5,02:; RDI :RAB; ; , F16 QSR MRC 

Data type: Bit 
MRC When a target figure other than a monotonically increasing or monotonically decreasing figure is 

Note) 

QSR 

F16 

RAB 

RDI 

specified in a multiple repetitive turning canned cycle (G71, G72): 
0: No alarm occurs. 
1: P/S alarm No. 064 is occurs. 

This parameter is valid for multiple repetitive turning canned cycle type I. 

Before a multiple repetitive canned cycle (G70 to G73) is started, a check to see if the program 
contains a block that has the sequence number specified in address Q is: 

0: Not made. 
1: Made. (If the sequence number specified in address Q cannot be found, an alarm occurs . 

and the canned cycle is not executed.) 
When the Series 15 format is used (with bit 1 (FCV) of parameter No. 0001 set to I), a canned 
drilling cycle is specified using: 

0: Series 15 format. 
1: Series 16 format. (However, the number of repetitions is specified using address L.) 

The R command for the drilling canned cycle in the Series 15 format is: 
0: Regarded as an incremental command 
1: Regarded as: 

An absolute command in the case of G code system A 
An absolute command in the case of G code system B or C (the G90 mode) 
An incremental command in the case of G code system B or C (the G91 mode) 

The R command for the drilling canned cycle in the Series 15 format: 
0: Is regarded as the specification of a radius 
1: Follows the specification of a diameter/radius for the drilling axis 

#7 #6 #5 #4 #3 #2 #1 #O 

Lj I 
/ 5103 ! ; i 

I I ! i 1 ! ! I 

I 
- i i 

I I 
I I i SIJ 1 L 

Data type: Bit 
SIJ A tool shift value for the drilling canned cycle G76 or G87 is specified by: 

0: Address Q 
1: Address I, J, or K 

- i 
/ 5110 / t 

C-axis clamp M code in drilling canned cycle I 
I : 1 

1 I 

Data type: Byte 
Valid data range: 0 to 99 
This parameter sets the C-axis clamp M code in a drilling canned cycle. 

I 

j 5111 / 1 
1 Dwell time when C-axis unclamping is specified in drilling canned cycle ( 

I 

Data type: Word 
Unit of data: ms 
Valid data range: 0 to 32767 

This parameter sets the dwell time when C-axis unclamping is specified in a drilling canned cycle. 
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IF/ 1 Spindle forward-rotation M code in drilling canned cycle 
L 
) 

r I 
I I 1 

Data type: Byte 
Valid data range: 0 to 255 

This parameter sets the spindle forward-rotation M code in a drilling canned cycle. 

Note) MO3 is output when “0” is set. 

Spindle reverse-rotation M code in drilling canned cycle 

i 

Data type: Byte 
Valid data range: 0 to 255 

This parameter sets the spindle reverse-rotation M code in a drilling canned cycle. 

Note) MO4 is output when “0” is set. 

Return and clearance of drilling canned cycle G83 

Return value of high-speed, peck drilling cycle G73 

Data type: Word 
Unit of data: 

1 Increment system i IS-A i is-6 1 IS-C 1 Unit i 
1 Input in mm I 0.01 i O-001 i 0.001 I mm I 
i input in inches i 0.001 i 0.0001 i 0.0001 j inch 1 

Valid data range: 0 to 32767 

For 160MB, this parameter sets the return value in high-speed peck drilling cycle G73 (G83 for 16.TB). 

1 G73 (160MB) 

V ------4 q: Depth of cut 
1 

8 d: Return value I \?I 
T I R point 

Fig. 4.17 (a) High-Speed Peck Drilling Cycle G73 
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For 16-TB, this parameter sets the return or clearance value in drilling canned cycle G83. 

G83 (T series) I 
Parameter No. 5101 #2 RTR = 0 

(High speed peck drilling cycle) 

Parameter No. 5101 #2 RTR = 1 

Fig. 4.17 (b) Drilling Canned Cycle G83 

I : l-h j 5115 ’ 
Clearance of canned cycJe G83 I 

1 

Data type: Word 
Unit of data: 

I 

i Incremmtsvstem i IS-A i IS-B i IS-C I Unit i 
j Input in mm i 0.01 i 0.001 i 0.0001 1 mm j 

! Input in inches I 0.001 ! 0.0001 ; 0.00001 1 inch i 

Valid data range: 0 to 32767 

This parameter sets the clearance of peck drilling cycle G83. 

G83 (160MB) 

V q: Depth of cut --___-_. I , d: Clearance value 8 

t 1 d 

I 

Fig. 4.17 (c) Peck Drilling Cycle 683 
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(2) Parameters for Thread Cutting Cyle 

I 
1 

j 5130 j 
; Chamfering distance in thread cutting cycles G76 and G92 1 

I 
l i 

I 9 I 

Data type: Byte 
Unit of data: 0.1 pitch 
Valid data range: 0 to 127 

This parameter sets the chamfering in thread cutting cycles G76 and G92. 

(3) Parameters for Multiple Repetitive Canned Cyie 

I 
I ’ 1 
1 

j 5132 ’ 
I 
1 

Depth of cut in multiple repetitive canned cycles G71 and G72 

j !I , 

Data type: Two-word 
Unit of data: 

i increment system I IS-A 1 IS-B i IS-C 1 Unit ! 
i Input in mm i 0.01 i 0.001 I 0.001 i mm I 
i Input in inches i 0.001 1 0.0001 1 0.0001 [ inch [ 

Valid data range: 0 to 99999999 

This parameter sets the depth of cut in multiple repetitive canned cycles G71 and G72. 

r j 
5133 / t 

Escape in multiple repetitive canned cycles G71 and G72 

I I i 

Data type: Two-word 
Unit of data: 

I 
I increment system j IS-A ; IS-B / is-c i Unit 
j input in mm I 0.01 ! 0.001 i 0.001 j mm 

I Input in inches i 0.001 / 0.0001 1 O.oool i inch i 

Valid data range: 0 to 99999999 

This parameter sets the escape in multiple repetitive canned cycles G7l and G72. 

I 
I 

i ’ i 
, 5135 1 

Escape in multiple repetitive canned cycle G73 in X-axis direction 

I 

Escape in multiple repetitive canned cycle G73 in Z-axis direction 

Data type: Two-word 
Unit of data: 

1 increment system ( IS-A 1 IS-B i IS-C 1 Unit I 
i inputinmm I 0.01 ! 0.001 / 0.001 1 mm 1 
/ input in inches 1 O-001 1 0.0001 ! 0.0001 1 inch 1 

Valid data range: -99999999 to 99999999 

This parameter sets the escape in multiple repetitive canned cycle G73 of an X, then 2 axis. 
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, 
i / 5137 i 

i : Division count in multiple repetitive canned cycle G73 

Data type: Two-word 
Unit of data: Cycle 
Valid data range: 1 to 99999999 

This parameter sets the division count in multiple repetitive canned cycle G73. 

Return in multiple canned cycles G74 and G75 I 

Data type: Two-word 
Unit of data: 

i Increment system i 1 IS-A 1 IS-B j IS-C ; 
1 

Unit i 
i lnwt in mm ! 0.01 ! 0.001 i 0.001 i mm i 
1 Input in inches i 0.001 ] 0.0001 i 0.0001 I inch / 

Valid data range: 0 to 99999999 

This parameter sets the return in multiple repetitive canned cycles G74 and G75. 

’ $i-j ; i Minimum depth of cut in multiple repetitive canned cycle G76 1 
t I I I : L I 

Data type: Two-word 
Unit of data: 

/ Increment system ; IS-A 1 IS-B j IS-C I Unit 1 
Input in mm i 0.01 ; 0.001 i 0.001 j mm 

’ Input in inches ~- T 0.001 ] 0.0001 I 0.0001 i inch 1 

Valid data range: 0 to 99999999 

This parameter sets the minimum depth of cut in multiple repetitive canned cycle G76. 

I i: 
/ 5141 i 

Finishing allowance in multiple repetitive canned cycle G76 i 
I 

Data type: Two-word 
Unit of data: 

i , Increment system I IS-A 1 IS-B f IS-C ! Unit i 
i Input in mm : 0.01 i 0.001 1 0.001 I mm i 
j Input in inches 

Valid data range: 1 to 99999999 

i 0.001 j 0.0001 i 0.0001 j inch f , 

This parameter sets the finishing allowance in multiple repetitive canned cycle G76. 
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Repetition count of final finishing in multiple repetitive canned cycle G76 1 
I I 

Data type: Two-word 
Unit of data: Cycle 
Valid data range: 1 to 99999999 

This parameter sets the repetition count in multiple repetitive canned cycle G76. 

I r 1 

i i Tool nose angle in multiple repetitive canned cycle G76 , 

5143i 1 
I ! I 

Data type: Two-word 
Unit of data: Degree 
Valid data range: When FS15 format is used: 0 to 120 

When FS15 format is not used: 0,29,30,55,60,80 

This parameter sets the tool nose angle in multiple repetitive canned cycle G76. 

(4) Parameters for Peck Drilling Cycle of a Small Diameter 

#7 #6 #5 #4 #3 #2 #1 #o l (W 

j 5160 1 ( 
I I I I I i i ! I I 

i i I 1 NOL i OLS , I 

Data type: Bit 
OLS When an overload torque signal is received in a peck drilling cycle of a small diameter, the feed 

and spindle speed are 
0: Not changed. 
1: Changed. 

NOL When the depth of cut per action is satisfied although no overload torque signal is received in a 
peck drilling cycle of a small diameter, the feed and spindle speed are: 

0: Not changed. 
1: Changed. 

I I 

l5,63! 1 
1 j , i M code that specifies the peck drilling cycle mode of a small diameter i 

Data type: Two words 
Unit of data: 
Valid range: 1 to 99999999 

This parameter sets an M code that specifies the peck drilling cycle mode of a small diameter. 
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/ 
I 5164 : ’ 
j : : Percentage of the spindle speed to be changed when the tool is retiacted j 
0 : 1 after an overload torque signal is received 
! . 

Data type: Byte 
Unit of data: % 
Valid range: 1 to 255 

This parameter sets the percentage of the spindle speed to be changed when the tool is retracted 
because the overload torque signal is received in a peck drilling cycle of a small diameter. 

S2=Sl xdl 400 
Sl: Spindle speed to be changed 
S2: Spindle speed changed 

dl is set as a percentage. 

Percentage of the spindle speed to be changed when the tool is retracted 1 
without an overload torque signal received 1 

Data type: Byte 
Unit of data: % 
Valid range: 1 to 255 

This parameter sets the percentage of the spindle speed to be changed when the tool is retracted 
without the overload torque signal received in a peck drilling cycle of a small diameter. 

S2=Sl xd2+100 
Sl : Spindle speed to be changed 
S2: Spindle speed changed 

d2 is set as a percentage. 

I 

I 
, 

1 5166 ; 
, 

I 

I 
I 

I I 
I 

I 

Percentage of cutting feedrate to be changed when the tool is retracted after ( 
an overload torque signal is received I 

Data type: Byte 
Unit of data: % 
Valid range: 1 to 255 

This parameter sets the percentage of the cutting feedrate to be changed when the tool is retracted 
because the overload torque signal is received in a peck drilling cycle of a small diameter. 

F&F1 xbl 400 
Fl : Cutting feedrate to be changed 
F2: Changed cutting feedrate 

bl is set as a percentage. 
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1 * 1 
0 ; 

I i 
I 

I 

I 

Percentage of the cutting feedrate to be changed when the tool is retracted 1 
without an overload torque signal received 

Data type: Byte 
Unit of data: % 
Valid range: 1 to 255 

This parameter sets the percentage of the cutting feedrate to be changed when the tool is retracted 
without the overload torque signal received in a peck drilling cycle of a small diameter. 

F2=Fl xb2400 
Fl : Cutting feedrate to be changed 
F2: Changed cutting feedrate 

b2 is set as a percentage. 

t i 1 

j 

Lower limit of the percentage of the cutting fee&ate in a peck drilling cycle 
of a small diameter I 

Data type: Byte 
Unit of data: % 
Valid range: 0 to 255 

This parameter sets the lower limit of the percentage of the cutting feedrate changed repeatedly in a 
peck drilling cycle of a small diameter to the specified cutting feedrate. 

FL=Fxb3+100 
F: Specified cutting feedrate 
FL: Changed cutting feedrate 

Set b3 as a percentage. 

I ’ I I 1 

I 
5170 1 

I 1 Number of the macro variable to which the total number of retractions during 

i I / cuttingisoutput I( 

Data type: Word 
Valid range: 100 to 149 

This parameter sets the number of the macro variable to which the total number of times the tool is 
retracted during cutting in a peck drilling cycle mode of a small diameter is output. 

‘Note) The total number cannot be output to common variables 500 to 599. 
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5171 ’ , 

Number of the macro variable to which the total number of retractions j 
, I , because of an overload signal is output / 

Data type: Word 
Valid range: 100 to 149 

This parameter sets the common variable number of the custom macro to which the number of times the 
tool is retracted after the overload signal is received during cutting in a peck drilling cycle mode of a 
small diameter is output. 

Note) The total number cannot be output to common variables 500 to 599. 

i ! ! 
1 

i 

1 5172 j ; I 
, 
1 : j I 
I I i 

Speed of retraction to point R when no address I is issued 
i 

Data type: Word 
Unit of data: mm/min 
Valid range: 0 to 400 

This parameter sets the speed of retraction to point R when no address I is issued in a peck drilling cycle 
of a small diameter. 

; , 1 

1 
’ I 

1 , ! 
I 

I 

: 5173 ; I I 

1 : i Speed of advancing to the position just before the bottom of a hole when no ! 1 
I i ’ address I is issued A I 

Data type: Word 
Unit of data: mm/min 
Valid range: 0 to 400 

This parameter sets the speed of advancing to the position just before the bottom of a previously 
machined hole when no address I is issued in a peck drilling cycle of a small diameter. 

I 
I 

I 

/ 5174 i ; 1 
I I 

: i 
i iI 

Clearance in a peck drilling cycle of a small diameter 
. ! 

Data type: Word 
Unit of data: 

I Increment system 

: Linear axis (millimeter input) 

; Linear axis (inch input) 

1 IS-A j IS-B ; IS-C ; Unit ’ 
i ( 0.01 j 0.001 i 0.0001 1 mm 

/ 0.001 
I 

j 0.0001 I 0.00001 ! i inch 1 

Valid range: 0 to 32767 

This parameter sets the clearance in a peck drilling cycle of a small diameter. 
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4.18 Parameters of Rigid Tapping 

#7 #6 #5 #4 #3 #2 #1 #O i (0 t) 

/ DOV / SIG ; CRG i VGR i G84 i 

j FHD ! PCP j DOV j SIG ! CRG : VGR ; G84 ’ 

Data type: Bit 
G84 Method for specifying rigid tapping 

VGR 

0: An M code specifying the rigid tapping mode is specified prior to the issue of the G84 (or 
G74) command. (See parameter No. 5210). 

1: An M code specifying the rigid tapping mode is not used. (G84 cannot be used as a G code 
for the tapping cycle; G74 cannot be used for the reverse tapping cycle.) 

Any gear ratio between spindle and position coder in rigid tapping 
0: Not used (The gear ratio is set in parameter No. 3706.) 
1: Used (The gear ratio is set by parameters Nos. 5221 through 5224 and 5231 through 

5234.) 

Note) For serial spindles, set this parameter to 0 when using the DMR function for position coder 
signals on the spindle side. 

CRG 

SIG 

Rigid mode when a rigid mode cancel command is specified (A G80 and GO1 group G code is 
reset.) 

0: Not canceled before rigid mode signal RGTAP is set low 
1: Canceled before rigid mode signal RGTAP is set low 

When gears are changed for rigid tapping, the use of SIND <GO032 and G0033> is 
0: Not permitted. 
1: Permitted. 

DOV 

PCP 

FHD 

Override during extraction in rigid tapping 
0: Invalidated 
1: Validated (The override value is set in parameter No. 5211.) 

Rigid tapping 
0: Used as a high-speed peck tapping cycle 
1: Not used as a high-speed peck tapping cycle 

Feed hold and single block in rigid tapping 
0: Invalidated 
1: Validated 

SRS To select a spindle used for rigid tapping in multi-spindle control: 
0: The spindle selection signals SWSl and SWS2 (bits 0 and 1 of GO027) are used. (These 

signals are used also for multi-spindle control.) 
1: The rigid tapping spindle selection signals RGTSPl and RGTSP2 (bits 4 and 5 of G0061) 

are used. (These signals are provided expressly for rigid tapping.) 
L 

#7 86 #5 #4 ##3 ##2 #1 #o l (&v 

15201 j i 
I I i-jl f I j TDR / / I I I I I I I 

1 I 1 I I j TDR ! j NIZ 

Data 
NIZ 

type: Bit 
Smoothing in rigid tapping is: 

0: Not performed. 
1: Performed. 

TDR Cutting time constant in rigid tapping 
0: Uses a same parameter during cutting and extraction (Parameter Nos. 5261 through 5264) 
1: Not use a same parameter during cutting and extraction 

Parameter Nos. 5261 to 5264: Time constant during cutting 
Parameter Nos. 5271 to 5274: Time constant during extraction 
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#7 #6 #5 ##4 #3 #2 #l #O (Bit) 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
ORI When rigid tapping is started: 

0: Spindle orientation is not performed. 
1: Spindie orientation is performed. 

Note) This parameter can be used only for a serial spindle. 

#7 #6 #5 #4 #3 #2 #1 #o (Bit) 
, I 

I 
j I 1 
I 

! I 
I 

! I 
j DGN 

I I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
DGN On the diagnosis screen: 

0: A rigid tapping synchronization error is displayed. (Nos. 455 to 457) 
I : An error difference between the spindle and tapping. axis is displayed. (Nos. 452 and 453) 

1 
f 4 

1 
’ 

j5210/ 
I 

i Rigid tapping mode specification M code 1 
1 

Data type: Byte 
Valid data range: 0 to 255 
This parameter sets an M code that specifies the rigid tapping mode. 

Note) The M code is judged to be 29 (M29) when “0” is set. 

- 
/52lli i / ( Override value during rigid tapping extract& j 

I i 1 I 

4 b 1 

Data type: Byte 
Unit of data: 1% 
Valid data range: 0 to 200 

The parameter sets the override value during rigid tapping extraction. 

Note) The override value is valid when DOV in parameter No. 5200 #4 is “I “. 
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I 

M code that specifies a rigid tapping mode 

Data type: Two words 
Unit of data: integer 
Valid range: 0 to 65535 
This parameter sets the M code that specifies the rigid tapping mode. 
The M code that specifies the rigid tapping mode is usually set by parameter 5210. To use an M code 
whose number is greater than 255, specify the code number with parameter 5212. 

Note) If the setting of this parameter is 0, the M code specifying the rigid tapping mode is determined by 

the setting of parameter 5210. Otherwise, it is determined by the setting of parameter 5212. The 
setting of parameter 5212 must always be within the above valid range. 

i 7 

I 

j !j 5213 I 
Return or clearance in peck tapping cycle 

Data type: Word 
Unit of data: 

] Incrementsystem , 1 IS-A f IS-B i fS-c j Unit ] 
Input in mm 

I 
i 0.01 i 0.001 i 0.0001 1 mm ! 

/ Input in incluse j 0.001 1 0.0001 1 0.00001 1 inch 1 

Valid data range: 0 to 32767 

This parameter sets the return or clearance in the peck tapping cycle. 

, 

I Parameter No.5200 PCP = 0 

I 

.Pararcwer No.5200 PCP = 1 

(High speed peck drilling cycle) (Peck drilling cycie) I 

V - -.--w_ r. 

i 

q: Depth of cut 
d: Rotum value 

ci: dopfi of cut v ____*__ 

i 
6: cleatamX VatU9 

R point 

2 point 

Fig. 4.18 (a) High-Speed Peck Drilling and Peck Drilling Cycles 

/ Rigid tapping synchronization error range setting i 
I 

Data type: Word 
Unit of data: Detection unit 
Valid data range: 0 to 32767 

This parameter sets an allowable synchronization error range for rigid tapping. 

When the synchronization error exceeds the allowable range set with this parameter, the servo alarm 
No. 411 of the tapping axis (excessive error during movement) is issued. Note that when 0 is set with 
this parameter, no synchronization error check is performed. 
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i 5221 j j Number of great teeth on the spindle side in rigid tapping (First gear) 1: 
I ’ 1 

- . 
1 

; 5222 I i Number of gear teeth on the spindle side in rigid tapping (Second gear) ’ 
I 
- 

i 5223 : j 
I ; 

Number of gear teeth on the spindle side in rigid tapping (Third gear) , 

t a 
; 5224 / 

i Number of gear teeth on the spindle side in rigid tapping (Fourth gear) ; I , I I 1 

Data type: Word 
Valid data range: 1 to 32767 

These parameters set the number of gear teeth on the spindle side for every gear when any gear ratio is 
set in rigid tapping. 

Note 1) This parameter is valid when VGR, #I of parameter No. 5200, is “1”. 

Set the same value to parameter Nos. 5221 to 5224 when the spindle has a position coder. 

Note 2) For serial spindles, set this parameter and bit 1 (VGR) of parameter No. 5200 to 0, when using 
the DMR function for position coder signals on the spindle side. 

- ~~ , 
I j [ Number of gear teeth on the position coder side in rigid tapping I 

15231 I I 
(First gear) 

1 
I * ’ 

- t 
i 5232 i 

; Number of gear teeth on the position coder side in rigid tapping 

I I . (Second gear) 

-~ 
I 1 j 5233 ’ 

i Number of gear teeth on the position coder side in rigid tapping I 

I 
,  i (Third gear) 1 

[ 8 ’ Number of gear teeth on the position coder side in rigid tapping 
I 

j i 
1 5234 1 ; 

(Fourth gear) 

! I 

Data type: Word 
Valid data range: 1 to 32767 

These parameters set the number of gear teeth on the position coder side for every gear when any gear 
ratio is set in rigid tapping. 

Note 1) This parameter is valid when VGR, #l of parameter No. 5200, is “1”. 

Set the same value to parameter Nos. 5231 to 5234 when the spindle has a position coder. 
A spindle motor incorporating the position coder uses a position coder with 2048 pulses per revolution. 
In this case, set the value that is two times as many as the actual number of gear teeth (because of 
conversion to 4096 pulses per revolution). 

Note 2) For serial spindles, set this parameter and bit 1 (VGR) of parameter No. 5200 to 0, when using 
the DMR function for position coder signals on the spindle side. 

-16l- 



4.18 Parameters of Rigid Tapping 

r 

i 
1 

i 5241 
i 

j 
: 

I I 

; 5242 / 
- 

1 Maximum gindIe speed in rigid tapping (First gear) 1 

i 
/ Maximum spindie speed in rigid tapping (Second gear) 

I 

j 5243 i / Maximum spindle speed in rigid tapping (Third gear) 
I 

j 5244 i 
/ Maximum spindle speed in rigid tapping (Fourth gear) 
1 

Data type: 2-word 
Unit of data: rpm 
Valid data range: Spindle and position coder gear ratio 

1 :I 0 to 7400 
I:2 0 to 9999 
I:4 0 to 9999 
1 :8 0 to 9999 

These parameters set the maximum spindle speed for every gear in rigid tapping. 

Note) In a system having one-stage gear, set the same value as parameter No. 5241 to parameter No. 
5243. In a system having two-stage gear, set the same value as parameter No. 5242 to parameter 
No. 5241. If it is not set as such, P/S alarm no. 200 will be informed. 
These are applicable for M series. 

1 
I I 

j 5261 I 
i Acceleration/deceleration time constant for every gear in rigid tapping 

! (First gear) 

I 
I 

1 5262 1 i Acceleration/deceleration time constant for every gear in rigid tapping 
! (Second gear) 

I i 

/ 5263 i I I I 
; Acceleration/deceleration time constant for every gear in rigid tapping 

1 (Third gear) 

- 

15264 j 
I I 

1 Acceleration/deceleration time constant for every gear in rigid tapping 

j (Fourth gear) 

Data type: Word 
Unit of data: ms 
Valid data range: 0 to 4000 
These parameters set the spindle and tapping axis’s time constant for every gear during linear 
acceleration/deceleration in rigid tapping. 

Set the time required until a spindle speed reaches the maximum spindle speed (parameter Nos. 5241 
and greater). The actual time constant is a proportional value between the maximum spindle speed and 
the specified S. 
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’ ’ 
5271 j 

: Acceleration/deceleration time constant during extraction in rigid tapping 
(First gear) , 

I . 

; Acceleration/deceleration time constant during extraction in rigid tapping 
1 5272 ’ i (Second gear) 

1 

I 

-~ 
I 

! 5273 \ ; Acceleration/deceleration time constant during extraction in rigid tapping ’ 
! , / (Third gear) 

I : I AcceleratiorVdeceieration time constant for every gear in rigid tapping ; 
I I 
I 
/ 5274 j j 

(Fourth gear) 

I L 

Data type: Word 
Unit of data: ms 
Valid data range: 0 to 4000 

These parameters set the linear acceleration/deceleration time constant of a spindle and tapping axis for 
every gear during extraction in rigid tapping. 

Note) The time constant is valid when TDR, #2 of parameter No. 5201, is “1”. 

i . 
i 5280 j I Position control loop gain of spindle and tapping axis in rigid tapping 

! (Common in each gear) 
1 I 1 

! , 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Word 
Unit of data: 0.01 per second 
Valid data range: 1 to 9999 

This parameter sets the position control loop gain of a spindle and tapping axis in rigid tapping. 
The loop gain setting significantly influences the screw precision. Perform a cutting test to adjust the loop 
gain and its multiplier to the optimum values. 

Note) To change the loop gain for every gear, set this parameter value to “0” and set the loop gain for 
every gear to parameter Nos. 5281 through 5284. If this parameter value is not “O”, the loop gain 
for every gear is invalidated. This parameter then becomes a ioop gain that is used in common 
for all gears. 
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I 

I 

1 
1 Position control loop gain of spindle and tapping axis in rigid tapping I 

j 5281 
I I , , 1 j (First gear) 

i --i--- 
/ 

5282 I 
/ Position control loop gain of spindle and tapping axis in rigid tapping 

I , L (Second gear) 
I 1 
l 

r , , 

’ 
i 5283 / 

1 Position control loop gain of spindle and tapping axis in rigid tapping 
1 I j (Third gear) 

7 
, 
[ Position control loop gain of spindie-and tapping axis in rigid tapping 

5284 ! 
1 
i 

(Fourth gear) I 
I 

I 1 
I j i 

1 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Word 
Unit of data: 0.01 per second 
Valid data range: 1 to 9999 

These parameters set the position control loop gain of a spindle and tapping axis for every gear in rigid 
tapping. 

Note) To set the loop gain for every gear, set parameter No. 5280 to “0”. 

I : 

i Spindle loop gain multiplier in the rigid tapping mode (for gear 1) 
I 

I 1 

5292 j i 
; Spindle loop gain multiplier in the rigid tapping mode (for gear 2) I 

I 
1 I I 

I 1 ! 

j 5293 1 I 
: Spindle loop gain multiplier in the rigid tapping mode (for gear 3) 

i I : 
I ; 1 

I . 

i I / Spindle loop gain multiplier in the rigid tapping mode (for gear 4) 
I i 

I 5294 j 

Data type: Word 
Unit of data: 
Valid data range: 0 to 32767 

Set the spindle loop gain multipliers for gears 1 to 4 in the rigid tapping mode. The thread precision 
depends on the multipliers. Find the most appropriate multipliers by conducting the cutting test and assign 
them to the parameters. 

Note) These parameters are used for analog spindles. 

Loop gain multiplier = 2046 x E/L x ot x 1000 
where; 

E: Voltage in the velocity commandat 1000 rpm 
L: Rotation angle of the spindle per one rotation of the spindle motor 

. a: Unit used for the detection 
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Example) ’ 

SPINDLE 

MOTOR 

When the spindle motor, spindle, and position coder are 
connected as shown left, let the variables be as follows: 

Posilion 

Spindle 
E = 1.667 (V)(A motor speed of 6000 rpm corresponds to _ 

coder 
IO V.) 

L = 360’ (One rotation of the spindle corresponds to 
one rotation of the spindle motor.) 

a = La/4096 

= 720’/4096 . 
= 0.17578 

La = 720’ 

4096 = 

(= 360’ x 2. One rotation of the position coder 
corresponds to two rotations of the spindle.) 
The number of detected pulses per rotation of 
the position coder 

Fig. 4.18 (b) Connection among the spindle motor, spindle, and position coder 

Gear ratio between the spindle and the position coder 
I:1 -_-----------~~ 0.08789 degrees 

I:2 ~~~~~~~~~~~~~~~~~~~~O_f 7578 degrees 

I:4 -~~-~~~~~-~~~--~~- 0.35156 degrees 
. 18 . ----------- 0.70313 degrees 

According to above ratio the loop gain mtiltiplier is calculated as 2048 x 1.667/360 x 0.17578 x 1000 = 1667 

Note) When the position coder which is built in a spindle motor sends 512 pulses per rotation, the unit 
used for the detection, a, is La/2048. 

In-position width of tapping axis in rigid tapping 

Data type: Word 
Unit of data: Detection unit 
Valid data range: 1 to 32767 . 

This parameter sets the in-position width of a tapping axis in rigid tapping. 

In-position width of spindle in rigid tapping 

Data type: Word 
Unit of data: Detection unit 
Valid data range: 0 to 32767 . 

This parameter sets the in-position width of a spindle in rigid tapping. 

Note) The broad in-position width deteriorates the screw precision. 
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/ 5310 
Limit value of tapping axis positioning deviation during moverment in rigid 

taPping 

/ 
I 
I 

Data type: Word 
Unit of data: Detection unit 
Valid data range: 1 to 32767 
To set a value larger than this value, set it to No. 5314. 
This parameter sets the limit value of a tapping axis positioning deviation during movement in rigid tapping. 

Note) The setting value is represented in a 1 O-times unit when a high-resolution transducer is used. 

Limit value of spindIe positioning deviation during movement in rigid 

, 

Data type: Word 
Unit of data: Detection unit 
Valid data range: 1 to 32767 

This parameter sets the limit value of a spindle positioning deviation during movement in rigid tapping. 

Limitvalue=Sx360xlOOx1.5/(60xGx~) 

where 
S: Maximum spindle speed in rigid tapping 

(Setting value of parameter Nos. 5241 and greater) 
G: Loop gain of rigid tapping axis 

(Setting value of parameter Nos. 5280 and greater) 
a: Detection unit 

(Calculation example) 

s = 
G = 
L = 

Position a = 

Spindle coder = 
= 

La = 

4096 = Detection pulse per position coder rotation 

Setting value = 
3600x360x100x1.5 

60 x 3000 x 0.17578 
= 6144 

3600 
3000 
360 degrees (One spindle rotation per 
spindle motor rotation) 
La/4096 
720 degrees/4096 
0.17578 degrees 
720 degrees 
(One positioncoder rotation requires two spindle 
rotations (= 360 degrees x 2)). 

Fig. 4.18 (c) Connection Among Spindle Motor, Spindle and Position Coder 

Note) The detection unit is a = La/2048 when the position coder built-in spindle motor uses a position 
coder of 512 pulses per revolution. 
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. * 
; 5312 : : Limit value of tapping axis positioning deviation during stop in rigid tapping ’ 

Data type: Word 
Unit of data: Detection unit 
Valid data range: 1 to 32767 

This parameter sets the limit value of a tapping axis positioning deviation during stop in rigid tapping. 

Limit value of spindle positioning deviation during stop in rigid tapping 

Data type: Word 
Unit of data: Detection unit 
Valid data range: 1 to 32767 

This parameter sets the limit value of a spindle positioning deviation during stop in rigid tapping. 

: r 

/ 5314 ’ i ! Limit of position deviation during movement along the tapping axis for 
1 U I rigid tapping 

Data type: Two words 
Unit of data: Detection unit 
Valid range: 0 to 99999999 

Parameter 5310 usually sets the limit of positional deviation during movement along the tapping axis for 
rigid tapping. To specify a setting exceeding the valid range specified in parameter 5310 according to 
the resolution of the detector to be used, specify the limit with parameter 5314. 

Note) If the setting of this parameter is 0, the setting of parameter 5310 is enabled. Otherwise, the 
setting of parameter 5310 is disabled, and the setting of parameter 5314 is enabled. 

I 

i 

/ 5321 / 
: Spindle backlash in rigid tapping (First gear) 

, 

1 
i / Spindie backlash in rigid tapping I 

[ A , 

! i 
/5322/ i 

Spindle backlash in rigid tapping (Second gear) 

- . 1 

j I 
i 5323 i 

; Spindle backtash in rigid tapping (Third gear) 
I : 
I : L 
, 

’ 
5324 j i Spindle backlash in rigid tapping (Fourth gear) L . 

Data type: Byte 
Unit of data: Detection unit 
Valid data range: 0 to 127 

These parameters set the spindle backlash in rigid tapping. 
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4.19 Parameters of Scaling/Coordinate Rotation 

#7 #6 #5 #4 #3 #2 #1 #O i (W 
, 

Data type: Bit 
RIN Coordinate rotation angle command (R) 

1: Specified by an absolute method 
0: Specified by G90 or G91 

XSC Axis scaling and programmable mirror image 
0: invalidated (The scaling magnification is specified by P.) 
1: Validated 

SCR Scaling magnification unit 
0: 0.00001 times (l/I 00,000) 
1: 0.001 times 

#7 #6 #5 114 ##3 ##2 Xl #O i WI 
i 
1 5401 ( 

I J 

I 
I 

i 

4 

t 
! ( I I 

1 

; i 
# I I 

I 
1 I I 

1 scbc 

Data type: Bit axis 
SCLx Scaling for every axis 

0: Invalidated 
1: Validated 

I L-2 i [ Angular displacement used when no angular displacement is specified 1 
, i for coordinate system rotation I 

L I , 

Data type: Two words 
Unit of data: 0.001 degrees 
Valid range: -360000 to 360000 

This parameter sets the angular displacement for coordinate system rotation. When the angular 
displacement for coordinate system rotation is not specified with address R in the block where G68 is 
specified, the setting of this parameter is used as the angular displacement for coordinate system rotation. 

I I ’ 
I ! 

/ 5411 i i 
1 Magnification used when scaling magnification is not specified I j 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: 0.001 or 0.00001 times (Selected using SCR, #7 of parameter No. 5400) 
Valid data range: 1 to 999999 

This parameter sets the scaling magnification. This setting value is used when a scaling magnification 
(P) is not specified in the program. 

Note) Parameter No. 5421 becomes valid when scaling for every axis is valid. (XSC, ##6 of parameter No. 
5400 is “1 ‘I) 
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1 5421 ’ ; 
I 

! : - Scaiing magnification for every axis 

Setting entry is acceptable. 
Data type: Two-word axis 
Unit of data: 0.001 or 0.00001 times (Selected using SCR, #7 of parameter No. 5400) 
Valid data range: -1 to -999999, +l to +999999 

This parameter sets the scaling magnification for every axis. 

4.20 Parameters of Uni-Directional Positioning 

#? #6 #5 #4 #3 ##2 #I ##O i (B U 
1 ! I I 0 

j .! i I i / t 
I I 

! I I i i ) i MDL 1 

Data type: Bit 
MDL Specifies whether the G code for unidirectional positiioning (G60) is included in one-shot G codes 

(00 group) or modal G codes (01 group) 
0: One-shot G codes (00 group) 
1: Modal G codes (01 group) 

i-- -i 
1 5440 ( : 
i Positioning direction and exceeded amount in un’b&ctional positioning for each axis , i ! / 

I 

Data type: Word axis 
Unit of data: 

I 
I I I 

Increment system 
I 1 IS-A / IS-B 1 IS-C 1 Unit 1 

I Millimeter machine 
i f 0.01 j 01001 1 0.0001 i mm i 

I 
i Inch machine I 0.001 .I 0.0001 i 0.00001 I inch 1 
; Rotation axis i 0.01 ; 0.001 ; o.txm i deg 1 

6 
Valid data range: -16383 to +16383 

This parameter sets the positioning direction and approach distance in uni-directional positioning (G60) 
for each axis. The positioning direction is specified using a setting data sign, and the approach distance 
using a value set here. 

Exceeded amount P 0: The positioning direction is positive (+). 
Exceeded amount c 0: The positioning direction is negative (-). 
Exceeded amount = 0: Uni-directional positioning is not performed. 

Exceeded amount 

Positioning direction (plus) 

Fig. 4.20 Positioning Direction and Approach Amount 
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4.21 Parameters of Polar Coordinate interpolation 

4.21 Parameters of Polar Coordinate Interpolation 
.- 

Data type: Bit 
AFC In polar coordinate interpolation mode, automatic override operation and automatic feedrate clamp 

operation are: 
0: Not performed. 
1: Performed. 

Note) in polar coordinate interpolation mode, the feedtate component for a rotational axis increases as 
the tool moves closer to the center of a workpiece. Near the center of a workpiece, the maximum 
cutting feedrate (parameter No. 5462) may be exceeded, causing servo alarm No. 411 to be 
issued. The automaticfeedrate override function and automaticfeedrate clamp function automatically 
control the feedrate to prevent the feedrate component on a rotation axis from exceeding a 
specified maximum cutting feedrate. 

V ’ ! 5460 / Axis (linear axis) specification for polar coordinate interpolation 
I 

! ji 1 

ii 
5461 1 

1 
I Axis (rotary axis) specification for polar coordinate interpolation 

I 
iI . 1 

Data type: Byte 
Data range: 1,2, 3, . . . control axes count 

These parameters set control axis numbers of linear and rotary axes to execute polar interpolation. 

I 5462 1 [ 

_ ~ 1 I 

i j’ 
Maximum cutting feedrate during polar coordinate interpolation 

, 

Data type: Two words 
Unit of data and valid range: 

I I 

i Increment system 
I Vaiid range I 

! [ Unitofdata 1 ISA IsB 1 I 

i 
I , - ! IS-C 1 

i Millimeter machine j 1 mmfmin i 0,6-240000 i 0.60100000 

/ Inch machine ) 0.1 incfUmin t 0.636000 i 0.6-48000 1 i 
i Rotation axis 1 I deglmin , j 0 6-240000 [ 0.6-l 00000 [ 

This parameter sets the upper limit of the cutting feedrate that is effective during polar coordinate 
interpolation. if a feedrate greater than the maximum feedrate is specified during polar coordinate 
interpolation, it is clamped to the feedrate specified by the parameter. When the setting is 0, the feedrate 
during polar coordinate interpolation is clamped to the maximum cutting feedrate usually specified with 
parameter 1422. 
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4.22 Parameters of Normal Direction Control -‘! 

j 5463 ; 1 Allowable automatic override percentage in polar coordinate interpolation : 
0 

Data type: Byte 
Unit of data: % 
Valid data range: 0 to 100 

This parameter sets an allowable percentage to find an allowable feedrate on a rotation axis in polar 
coordinate interpolation mode. A maximum cutting feedrate (parameter No. 5462), multiplied by the 
allowable percentage set with this parameter represents an allowable feedrate. 

(Allowable feedrate on rotation axis) = (maximum cutting feedrate) x (allowable percentage) 

In polar coordinate interpolation mode, the feedrate component on a rotation axis increases as the tool 
moves closer to the center of a workpiece. Near the center of a workpiece, the maximum allowable 
feedrate (parameter No. 5462) may be exceeded. To prevent the feedrate component on a rotation axis 
from exceeding the maximum allowable feedrate in polar coordinate interpolation mode, the following 
override is automatically applied to the feedrate (automatic override): 

(Override) = 
(Allowable feedrate on rotation axis) 

(Fee&ate component on rotation axis) 
x ,00 (“/ ) 

0 

If the overridden feedrate component for a rotation axis still exceeds the allowable feedrate, the feedrate 
is clamped to prevent the feedrate component on a rotation axis from exceeding a maximum cutting 
feedrate (automatic feedrate clamp). 

Note) When 0 is set in this parameter, a specification of 90% is assumed. When a value of 100 or 
greater is set with this parameter, a specification of 100% is assumed. Before the automatic 
override function and automatic feedrate clamp function can be used, bit 1 (AFC) of parameter 
No. 5450 must be set to 1. 

4.22 Parameters of Normal Direction Control 

I I , 
15480 j 
1 i 

Data type: Byte 
Valid range: 1 to the 

8 
I 1 
/ Number of axis for controlling the normal direction I 

maximum control axis number 

This parameter sets the control axis number of the axis for controlling the normal direction. 

/ j 
,/ 5481 i 

; ! Rotation weed of normal direction controt axis : 

Data type: Byte 
Unit of data: 1 deg/min 
Valid range: 1 to 15000 

This parameter sets the feedrate of a normal direction control axis that is inserted at the start point of a 
block during normal direction control. 

1 Limit value that ianores the rotation insertion of normal direction control axis 1 

Data type: Two-word 
Unit of data: 



4.22 Parameters of Normal Direction Control 

i Increment system i IS-A 
I 

; IS-B j IS-C ’ 
“. 

Unit j 
! Rotation axis ! 0.01 ! 0.001 I 0.0001 j decl 1 

Valid data range: 1 to 99999999 

The rotation block of a normal direction control axis is not inserted when the rotation insertion angle 
calculated during normal direction control does not exceed this setting value. The ignored rotation angle 
is added to the next rotation insertion angle. The block insertion is then judged. 

Note 1) No rotation block is inserted when 360 or more degrees are set. 
Note 2) If 180 or more degrees are set, a rotation block is inserted only when the circular interpolation 

is 180 or more degrees. 

f 
I / I 
j 5483 1 Limit value of movement that is executed at the normal direction angle of 

L--I 
a preceding block 

Data type: Two-word 
Unit of data: 

I I 
I 1 

Increment system / IS-A i IS-B 1 IS-C 1 Unit 

I Input in mm / 0.01 1 0.001 ’ 0.0001 I mm 
I Input in inches / 0.001 j 0.0001 * 0.00001 inch 

Valid data range: 1 to 99999999 

This parameter sets the limit value of movement at the normal direction angle of a preceding block. 

N2 
*--w 

. -________ , 8 / \ 
I \ 

Nl ,‘@’ 
8 8 \ 

, * A3 For straight line 
\ N3 Block N2 is machined with the tool being normal to \ \ block Nl when the movement of N2 in the figure on the 

Movement 
left does not exceed the set value. 

Fig. 4.22 (a) When the Block Moves Along a Straight Line 

For arc 
Arc N2 is machined with the tool being normal to block 

Nl when the arc diameter of N2 in the figure on the left 

does not exceed the setting value. A normal direction 

axis is not controlled to move in the normal direction 

according to the arc movement. 

Fig. 4.22 (b) When the Block Moves Along on Arc 
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4.23 Parameters of Indexing Index Table 

4.23 Parameters of Indexing Index Table 

#7 #6 #5 #4 #a SC2 #I #O (Bit) 

- 1 1 

/ 5500 
I i ! I 
j , : IDX / 

L i Gso ; INC b ABS REL DDP 

Data type: Bit 
DDP Selection of decimal-point input method of index table indexing axis 

0: Conventional method (Example IS-B: Bl; = 0.001 deg) 
1: Electronic calculator method (Example IS-B: Bl ; = 1 .OOO deg) 

REL Relative position display of index table indexing axis 
0: Not rounded by 360 degrees 
1: Rounded by 360 degrees 

ABS Displaying absolute coordinate value of index table indexing axis 
0 . . 

1: 

Not rounded by 360 degrees 
The index table indexing axis rotates 720 degrees (two rotations) when G90 B720.0; is 
specified from the O-degree position. It rotates in reverse direction 720 degrees (two 
rotations) when G90 BO.; is specified. The absolute coordinate value then becomes 0 
degree. 
Rounded by 360 degrees 
The index table indexing axis is positioned in 40 degrees when G90 B400.0; is specified from 
the O-degree position. The index table indexing axis does not rotate by two or more turns 
when this parameter is set to I. It also does not move when G90 8720.0; is specified from 
the O-degree position. 

INC Rotation in the G90 mode when negative-direction rotation command M code (parameter No. 5511) 
is not set 

0: Not set to the shorter way around the circumference 
1: Set to the shorter way around the circumference (Set ABS, #2 of parameter No. 5500, to 1.) 

G90 Index table indexing command 
0: Judged to be an absolute/increment command according to the G90/G91 mode 
1: Judged to be an absolute command 

IDX Index table indexing sequence 
0: Type A 
1: Type B 

t , 
i I a 

; 5511 ; 
I 
I 

. Negative-direction rotation command M code 

Data type: Byte 
Valid data range: 0 to 255 

0: Not use an M code that sets the index table rotation to the negative direction. The rotation 
direction is specified using a command and parameter (INC, #3 of parameter No. 5500). 

1 to 255: Sets an M code that sets the index table rotation to the negative direction. The rotation is 
set to the negative direction only when an M code set here is specified in the same block as 
an index table indexing command. If the M code is not specified in the same block, the 
rotation is always set to the positive direction. 

Note) Set ABS, #2 of parameter No. 5500, to 1. 

I I 

5512 ; f 
1 

1 i Unit of index table indexing angle ! 

i 
6 

Data type: Two-word 
Unit of data: 

. 



4.24 Parameter for Involute interpolation 

I 

d i Input increment 1 IS-A j IS-B ! IS-C I Unit i . 
i Rotation axis : 0.01 / 0.001 i 0.0001 j deg j 

Valid data range: 0 to 360000 

This parameter sets the unit of index table indexing angle. A P/S alarm is generated when movement other 
than integer multiple of the setting value is specified. 

Note) 

4.24 

If zero is specified as the setting value, any command can be specified irrespective of the unit of 
angle. 

Parameter for Involute Interpolation 

I 

/ “‘O / Limit of initial permissible error during involute interpolation 
I I 

Data type: Two words 
Unit of data: 

4 
Increment system ! IS-A ! IS-B / IS-C ! Unit 1 

1 Millimeter input j 0.01 j 0.001 0.0001 
t 

j mm 

1 Inchinput i 0.001 1 0.0001 0.00001 f inch I 

Valid range: 0 to 99999999 

This parameter sets the allowable limit of deviation between an involute curve passing through 
and an involute curve passing through an end point for an involute interpolation command. 

a start point 

I *X 
Involute interpolation in ccw (G032) 
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4.25 Exponential Interpolation Parameters 

4.25 Exponential Interpolation Parameters 

#7 #6 #5 #4 #3 #I2 #1 #O (Bit) 

SPN i 

Data type: Bit 
SPN The amount of linear axis division (span value) in exponential interpolation is: 

0: Specified with parameter No. 5643. 
1: Specified using address K in a block containing G02.3/G03.3. When address K is not 

specified, the value set with parameter No. 5643 is used. 

1564’ : 
1 Linear axis number subject to exponential interpolation I 

Data type: Byte 
Valid data range: 1 to number of controlled axes 

This parameter sets the ordinal number, among the controlled axes, for the linear axis to which exponential 
interpolation is applied. 

I 
4 
, 

, 
1 
I 

i Rotation axis number subiect to exoonential intemolation 

Data type: Byte 
Valid data range: 1 to number of controlled axes 

This parameter sets the ordinal number, among the controlled axes, for the rotation axis to which 
exponential interpolation is applied. 

\ 
f 

1 

i & 
I : - t Amount of iinear axis division (span value) in exponential interpolation 

( 
j 

Data type: 2-word 
Valid data range: 

j increment system i IS-A 1 IS-B ; IS-C ’ Unit i 
/ Millimeter input i 0.01 I 0.001 I 0.0001 : mm 1 
j Inchinput j 0.001 1 0.0001 / 0.00001 I inch f 

Valid data range: 1 to 99999999 

This parameter sets the amount of linear axis division in exponential interpolation when bit 0 (SPN) 
of parameter No. 5630 is set to 0. 
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4.26 Parameters of Custom Macros 

4.26 Parameters of Custom Macros 

#7 #6 #5 #4 #3 #If2 #1 #IO 
, , 1 I 

1 SBM i 
I I , I G67 j 

I 
1 SBM 1 j v15 i j :G67; 

Data type: Bit 
G67 If the macro continuous-state call cancel command (G67) is specified when the macro continuous- 

state call mode (G66) is not set: 
0: P/S alarm No. 122 is issued. 
1: The specification of G67 is ignored. 

v15 

SBM Custom macro statement 
0: Not stop the single block 
1: Stops the single block 

When parameter No. 3404 #0 NOP=l , it becomes invalid. 

As system variable numbers for tool compensation: 
0: The standard system variable numbers for the Series 16 are used. 
1: The same system variable numbers as those used for the Series 15 are used. 

The tables below indicate the system variables for tool offset numbers 1 to 999. The values for 
tool offset numbers 1 to 200 can be read from or assigned to the system variables in 
parentheses. 

I 

I 

/ Wear offset value 
I 

System parameter number 
Vl5=0 I Vl5=1 i 

#llool to#11999 ’ #I 0001 to #IO999 
I 

1 
(##2201 to #24OO) (#2001 to #22oO) j 

I 

/ Wear ofFset value 
i #10001 to #IO999 1 #11001 to#ll999 ’ 

(#EOOl to #2200) I (#2201 to #2400) 

(3) 
i\ I Svstem wameter number 
I v15=0 i i/15=1 1 

/ j Geometry 1 #ilOOl to#11999 j #lOool to #10999 ’ 
H_Code 1 offsetvalue I (#2201 to #2400) j (#2001 to #2200) 

1 Wear offset 
j value 

I 
i 

#10001 to #IO999 #llOOl to#11999 
(#2001 to #moo) (#2201 to #2400) 

Geometry ’ 
offset value #13001 to #I 3999 #12001 to #12999 

l DQde i Wear offset 
I I value 

/ 
#I 2001 to #12999 #I 3001 to #13999 1 
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4.26 Parameters of Custom Macros 

#? #6 #5 #4 #3 #2 #l #O . 

’ I I 

j 6001 ’ CLV : ccv i CR0 ; PV5 I PRT : : 
! 

! TCS 
I m 

PRT Reading zero when data is output using a DPRINT command 
0: Outputs a space 
1: Outputs no data 

PV5 Custom macro common variables: 
0: Nos. 500 to 599 are output. 
1: Nos. 100 to 199 and Nos. 500 to 599 are output. 

CR0 IS0 code in BPRWT or DPRNT command 
0: Outputs only LF after data is output 
1: Outputs LF and CR after data is output 

TCS Custom macro (subprogram) 
0: Not called using a T code 
1: Called using a T code 

CCV Custom macro’s common variables Nos. 100 through 149 
0: Cieared to “vacant” by reset 
1: Not cleared by reset 

CLV Custom macro’s local variables Nos. 1 through 33 
0: Cleared to “vacant” by reset 
1: Not cleared by reset 

#7 #6 #5 #4 #3 #2 #l #o 

7 ’ ’ I I , / 
i 6003 i / MUS i MCY i MSB / MPR 

i n - i 
/ TSE f MJN i MSK j 

! J 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
MSK Absolute coordinate at that time during custom macro interrupt 

0: Not set to the skip coordinates (system variables #5061 and later) 
1: Set to the skip coordinates (system variables #5601 and later) 

MlN Custom macro interrupt 
0: Performed by interrupting an in-execution block (Custom macro interrupt type I) 
1: Performed after an in-execution block is completed (Custom macro interrupt type II) 

TSE Custom macro interrupt signal UINT 
0: Edge trigger method (Rising edge) 
1: Status trigger method 

MPR Custom macro interrupt valid/invalid M code 
0: M96/M97 
1: M code set using parameters (Nos. 6033 and 6034) 

MSB Interrupt program 
0: Uses a dedicated local variable (Macro-type interrupt) 
1: Uses the same local variable as in the main program (Subprogram-type interrupt) 

MCY Custom macro interrupt 
0: Not performed during cycle operation 
1: Performed during cycle operation 

MUS Interrupt-type custom macro 
0: Not used 
1: Used 
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4.26 Parameters of Custom Macros 

#7 #6 k5 #4 #3 #2 #1 #O 
.- 1. 

j i 
/60111 1 

i 

! ! 
=7 I 

I , 
=6 j ~5 / =4 / ~3 / ~2 1 =l j =O 1 

I I 
& 

, / 
I I 
1 6012 ; 1 #7 ’ 1 #6 i #5 , #4 

j 
#3 j @ i 

i #I 
I I 1 I ’ I I I L i ! I 

17 / 16 1 15 14 j 13 12 11 / IO 
I 

1 
I 

/ / 
! I 

Data type: Bit 
These parameters are used to input/output macro statements. 
l O to l 7 : Set the hole pattern of an EIA code indicating *. 
=0 to =7: Set the hole pattern of an EIA code indicating =. 
#O to #7: Set the hole pattern of an EIA code indicating #. 
[ 0 to [ 7: Set the hole pattern of an EIA code indicating [. 
] 0 to ] 7: Set the hole pattern of an EIA code indicating 1. 
0 : Corresponding bit is 0 
1 : Corresponding bit is 1. 

Note) The numeral of a suffix indicates the bit position in a code. 

, 6030 / ; M code that calls the program entered in file I 

Data type: Byte 
Valid data range: 0, and 1 to 255 

This parameter sets an M code that calls the program entered in a file. 

Note) The M code is judged to be Ml 98 when zero is specified as the setting value. 

i M code that validates a custom macro interrupt 
I 

I I 
/ 6034 1 I / M code that invalidates a custom macro interrupt 

Data type: Byte 
Valid data range: 0 to 255 

These parameters set the custom macro interrupt valid/invalid M codes. 

Note) These parameters can be used when MPR, #t4 of parameter No. 6003, is 1. M96 is used as a valid 
M code and M97 is used as an invalid M code when MPR is 0, irrespective of the state of this 
parameter. 
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4.26 Parameters of Custom Macros 

j- 
I ’ 

j 6036 1 
! Number of custom macro variables common to tool posts (#100’s) 
I I / 

Data type: Byte 
Unit of data: Number of custom macro variables 
Valid data range: 0 to 50 

The parameter specifies the number of variables commonly used for both tool posts 1 and 2 (custom macro 
variables common to tool posts) that are included in custom macro variables 100 to 149. 
The custom macro variables common to tool posts can be written from or read into either of the tool posts. 

Example) When this parameter is set to IO, the custom macro variables are specified as follows: 

Note 1) 
Note 2) 

Note 3) 

Custom macro variables 100 to 109: Used commonly for both tool posts 
Custom macro variables 110 to 149: Used independently for each tool post 

This parameter is dedicated to the 16.TB with 2-path control. 
When this parameter is set to 0, custom macro variables 100 to 149 are not used commonly for . 
both tool posts. 
Custom macro variables that can be used as custom macro variables common to both tool posts 
are from 100 to 149. Custom macro variable 150 and subsequent custom macro variables 
cannot be used commonly for both tool posts, even if this parameter is set to 51 or more. 

i 
I 
j 

/ 6037 / ; 
Number of custom macro variables common to tool posts (#500’s) ! 

; 1; I 1 

Data type: Byte 
Unit of data: Number of custom macro variables 
Valid data range: 0 to 32 

This parameter specifies the number of variables commonly used for both tool posts 1 and 2 (custom 
macro variables common to tool posts) that are part of custom macro variables 500 to 531. 

The custom macro variables common to tooi posts can be written from or read into either of the tool posts. 

Example) When this parameter is set to 10, the custom macro variables are specified as follows: 

Note 1) 
Note 2) 

Note 3) 

Custom macro variables 500 to 509: Used commonly for both tool posts 
Custom macro variables 510 to 531: Used independently for each tool post 

This parameter is dedicated to the 16.TB with 2-path control. 
When this parameter is set to 0, custom macro variables 500 to 531 are not used commonly for 
both tool posts. 
Custom macro variables that can be used as custom macro variables common to both tool posts 
are from 500 to 531. Custom macro variable 532 and subsequent custom macro variables 
cannot be used commonly for both tool posts, even if this parameter is set to 33 or more. 
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4.26 Parameter of Skip Function 

j 1 
/ 6050 f j G code that calls the custom macro of program number 9010 1 

i , ) I 1 I 

I 1 r 

/ 6051 1 i G code that calls the custom macro of program number 9011 

! 
I 

1 !I j 

I 1 

1 6052 i 

[ 

L__l 
1 G code that calls the custom macro of program number 9012 

I 
! 1 

1: ’ 

1 ! 
i 

6053 i G code that calls the custom macro of program number 9013 f 
I ; /‘ i 

7 
, 

1 
1 6054 1 

I 
I 

[ 
I 

!! 
G code that calls the custom macro of program number 9014 

i 
i I I 

G code that calls the custom macro of program number 9015 

1 1 f 1 

6056 ’ !-J ‘ 

G code that calls the custom macro of program number 9016 
I 

t i ;605/, / G code that calls the custom macro of program number 9017 
I 

I 
I t ’ 1 

! , 
1 G code that calls the custom macro of program number 9018 

1 

I 1 1 1 

I 
6059 / i 

, 

l-i ; G code that calls the custom macro of program number 9019 

Data type: Word type 
Valid data range: I to 9999 

These parameters set the G codes that call the custom macros of program numbers 9010 through 9019. 

Note) Setting value 0 is invalid. No custom macro can be called by GOO. 

M code that calls the subprogram of program number 9001 

I-; I 1 6072 1 / 1 
M code that tails the subprogram of program number 9002 I 

I : 6 

r--J 1 
1 6073 f 1 M code that calls the subprogram of program number 9003 
I I 1 

l 

8 

l 

8 
8 
8 

M code that calls the subprogram of program number 9009 

Data type: 2-word 
Valid data range: 1 to 99999999 

These parameters set the M codes that call the subprograms of program numbers 9001 through 9009. 

Note) Setting value O,is invalid. No custom macro can be called by MOO. 
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4.26 Parameter of Skip Function 

’ ! 6080 / ; M code that calls the custom macro of program number 9020 

I 
j 6081 / i M code that calls the custom macro of program number 9021 I 
I 
i I i 

i 
4; i M code that calls the custom macro of program number 9022 I I 6 

I 

i 6083 ( 
i j 

! M code that calls the custom macro of program number 9023 
I i : 

j 6084 j , i M code that cak the custom macro of program number 9024 

I I , 1 

j 6085 1 ; 

I 
j M code that calls the custom macro of program number 9025 

, 
I 

I L : 

I 1 1 

6086 j / M code that calts the custom macro of program number 9026 i 
4 I f 

I , 

/ 6087 I 
I 

M code that catls the custom macro of program number 9027 I 
i I i 

1 ; 

6088 ; : M code that calls the custom macro of program number 9028 / 
I ; I 1 

m ’ 
I 

/ 6089 ! i M code that calls the custom macro of program number 9029 I 
I I 

Data type: 2-word type 
Valid data range: 1 to 99999999 

These parameters set the M codes that call the custom macros of program numbers 9020 through 9029. 

Note) Setting value 0 is invalid. No custom macro can be called by MOO. 

I 

j 6090 i 
i j 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Valid data range: 65 (A:41 H) to 90 (Z:SAH) 

1 

/ ASCll code that calls the subprogram of program number 9004 

i ASCll code that calls the subprogram of program number 9005 
i 

These parameters set the ASCII codes that call subprograms in decimal. 
Addresses that can be used are as follows: 

T series : A, 8, F, H, I, K, M, P, Q, R, S, T 
M series: A, B, D, F, H, I, J, K, L, M, P, Q, R, S, T, X, Y, Z 

Note) Set 0 when no subprogram is called 
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4.27 Parameters Related to Pattern Data fnput 

4.27 Parameters Related to Pattern Data Input 

i I 

I 

j 6101 / 
I I 

I 
1 

! First variable number displayed on pattern data screen 1 

I i 
j 6102 f I j First variable number displayed on pattern data screen 2 

6104 1 
- 

I I 
1 6105 1 

. 
I 

6106 ( 

I I 
I 

i 6107 i 
I 

/ First variable number displayed on pattern data screen 3 I I I 

First variable number displayed on pattern data screen 4 

1 I 

i First variable number displayed on pattern data screen 5 f 

I First variable number dispiayed on pattern data screen 6 

I 

I First variable number displayed on pattern data screen 7 

i 6108 i 1 First variable number displayed on pattern data screen 8 / 
6 

i 

I 

j First variable number displayed on pattern data screen 9 , i 

, I 

1 6109 j 

I I I 
i 6110 1 j First variable number displayed on pattern data screen 10 
I I 1 1 

Data type: Word 
Valid data range: 0,100 to 199,500 to 999 

These parameters specify the first variable number displayed on the pattern data screen selected from 
the pattern menu screen. When 0 is set, 500 is assumed. 

. 
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4.28 Parameter of Skip Function 

4.28 Parameter of Skip Function 

#7 #6 #5 #4 #3 ##2 #l #o 

I 1 
11 

1 

1 6200 i 
SKF ) SRE , SLS i HSS 1 MIT ; ; SK0 GSK : 

1 
I 

l , SKF i SRE i SLS ; HSS ; ; : SK0 . , 

Data type: Bit 
GSK In skip cutting (G31), the signal SKIPP (bit 6 of G006) is: 

0: Not used as a skip signal. 
1: Used as a skip signal. 

SK0 This parameter specifies whether signal input (skip) is assumed when the skip signal SKIP (bit 7 
of X004) and the multi-step skip signals (bits 0 to 7 of X004) (for the T series only) are I to 0. 

0: Signal input (skip) is assumed when these signals are 1. 
I: Signal input (skip) is assumed when these signals are 0. 

MIT In skip cutting (G31), the tool compensation measurement value direct input B signals +MiTl , - 
MITI, +MIT2, and -MIT2 (bits 2 to 5 of X004) are: 

0: Not used as skip signals. 
I : Used as skip signals. 

HSS 0: The skip function does not use high-speed skip signals. 
4 : The skip function uses high-speed skip signals. 

SLS 0: The multi-step skip function does not use high-speed skip signals while skip signals are 
input. 

1: The multi-step skip function uses high-speed skip signals while skip signals are input. 
SRE When a high-speed skip signal is used: 

0: The signal is considered to be input at the rising edge (0 -_) I). 
1: The signal is considered to be input at the falling edge (1 + 0). 

SKF Dry run, override, and automatic acceleration/deceleration for G31 skip command 
0: Disabled 
1: Enabled 

#7 #6 #5 ##4 #3 112 #1 #o 

i 8 
~620’ j / 

; IGK ; TSA ; TSE SEB 1 SEA ’ 
I I i 
: 1 i CSE i IGK i , i SEB j SEA 4 

Data type: Bit 
SEA When a high speed skip signal goes on while the skip function is used, acceleration/deceleration 

and servo delay are: 
0: Ignored. 
1: Considered and compensated (type A). 

SEB When a high speed skip signal goes on while the skip function is used, acceleration/deceleration 
and servo delay are: 

0: ignored. 
1: Considered and compensated (type B). 

Note) There are two types of compensation: Types A and B. With the skip function, the current position 
is stored in the NC according to the skip signal. However, the current position stored in the NC 
contains servo delay. The machine position is therefore deviated by the servo delay. The deviation 
can be obtained from the position deviation of the servo and the error generated due to feedrate 
acceleration/deceleration performed by the NC. If the deviation can be compensated, it is not 
necessary to include the servo delay in measurement errors. The deviation can be compensated 
with the following two types by the parameter as follows: 

0 Type A: The deviation is the value calculated from the cutting time constant and servo 
time constant (loop gain). 

Q Type B: The deviation is the error due to acceleration/deceleration and the position 
deviation when the skip signal goes on. 
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4.28 Parameter of Skip Function 

TSE When the skip function, based on the torque limit arrival signal is used, the skip position stored in 
_-j 

a system variable is: 

Note) 

TSA 

IGX 

. 0: An offset position reflecting a servo system delay (positional deviation). 
1: A position independent of a seNo system delay. 

The skip function based on the torque limit arrival signal stores the current position within the 
CNC when the torque limit arrival signal is turned on. However, the current position within the 
CNC includes a servo system delay, causing that position to be shifted from the machine position 
by an amount equal to the servo delay. This amount of shift can be found from the positional 
deviation on the servo side. When TSE = 0, a skip position is determined to be the current position, 
less the positional deviation. When TSE = 1, the skip position is determined to be the current 
position (including a sewo system delay), independent of the shift equal to the positional deviation. 

When the skip function, based on the torque limit arrival signal is used, torque limit arrival is 
monitored for: 

0: All axes 
1: Only those axes that are specified in a block containing G31. 

When the high-speed skip function is used, SKIP (bit 7 of X004), SKIPP (bit 6 of G006), and +MlTl 
to -M IT2 (bits 2 to 5 of X004) are: 

0: Enabled as skip signals. 
1: Disabled as skip signals. 

Note 1) SKIPP (bit 6 of G006) and +MITl to -MIT2 (bits 2 to 5 of X004) are enabled only when bit 0 (GSK) 
of parameter No. 6200 is set to 1 and bit 3 (MIT) of parameter No. 6200 is set to I . Note also 
that these signals are enabled only for the T system. 

Note 2) The skip signals for the multistage skip function (SKIP, SKIP2 to SKIP8) can also be disabled. 

CSE For continuous high-speed skip command G31 P90, high-speed skip signals are: 
0: Effective at either a rising or falling edge (depending on the setting of bit 6 (SRE) of param- 

eter 6200) 
1: Effective for both the rising and falling edges 
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4.28 Parameter of Skip Function 

#7 #6 #5 #4 #3 #2 #l #O 

: 6202 i 

, I 
1 

1 6203 / 

lS8 ; lS7 1 lS6 j IS5 : lS4 : lS3 lS2 rS1 i I 
I I 

I 

I 
1 I I 
i 2S8 i 2S7 / 

I 
2S6 2% i I 

’ / 2S4 2S3 2S2 : 2S1 j I 

r 

1 6204 ! j i 
i 

! I 
3S8 / 3S7 1 3S6 1 3% / 3S4 ’ 3s3 j 3S2 j 3S1 i 

, I 6 

1 1 6205 1 i i ! 4S8 
j 

4S7 4S6 4s5 
[ 4s4 ; 4s3 4S2 j 4Sl ; 

c ’ I 

/ / 

I 
0 1 1 

1 ’ 6206 1 / DS8 1 I DS7 j DS6 1 DS5 i i I j 
j DS4 j DS3 ! DS2 / DSl ! 1 a I I 

Data type: Bit 
1Sl to lS8 

Specify which high-speed skip signaf is enabled when the G31 skip command is issued. The bits 
correspond to the following signals: 

IS1 - HDIO 
IS2 - HDII 
lS3 - HDl2 
lS4 - HDl3 
1% - HDl4 
IS6 - HO15 
IS7 - HD16 
IS8 - HD17 

IS1 to lS8,2Sl to 2S8,3Sl to 3S8,4Sl to 4S8, and DSI to DS8: 

Specify which skip signal is enabled when the skip command (G31, or G31 PI to G31 P4) and the dwell 
command (G04, G04Ql to G04CM) are issued with the multi-step skip function. 

The following table shows the correspondence between the bits, input signals, and commands. 

The settings of the bits have the following meanings: 

0: The skip signal corresponding to the bit is disabled. 
1: The skip signal corresponding to the bit is enabled. 

HDIO 

HDIl 

HDl2 

I HD13 

I HD14 

I HDl5 

HDl6 

l_!z- 

lS5 

lS6 

i IS7 

I lS8 

I 
I ; SKIP /HDIO j 1Sl : 2Sl i 

i 
, , 3s1 j 49 ; DSl ; 

/ SKIP2klDIl 
, 

/ 

j , IS2 i 2s2 i 3S2 j 4S2 I DS2 / 

i SKIP3/HDl2 i ls3 i 2S3 I 3s3 i 4s3 ’ OS3 i 
i 

I 
1 SKIP4/HDl3 I ls4 i 2s4 t 3S4 ! 
I 
) SKIP5/HDl4 j 

4s4 ; OS4 ; 

lS5 1 2S5 ; 3s5 1 4% j DS5 i 
I r 
I 

/ 

f SKIPG/HDIS ! lS6 i 2S6 : 3S6 1 4S6 i OS6 / 

j SKIP7/HDI6 j lS7 ] 2S7 j 

i 
3s7 j 4s7 / OS7 1 

j 
i SKIP8/HDI7 j ls8 j 2S8 j 3S8 / 4S8 1 

I I 
DS8 ) 

Note) HDIO to HDl7 are high-speed skip signals. 
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4.28 Parameter of Skip Function 

#7 #6 #5 #4 .#I3 #2 #1 #o 
I I I 4 I 
! I 

6207 j / / / / / j / ; IOC 1 
Note) When this parameter has been set, the power must be turned off before operation is continued. 

Data type: Bit 
IOC When the Series 16 is used, for the high-speed skip input signal HDln: 

0: The option 2 board is used. 
1: An I/O card is used. 

#7 #6 # #4 ##3 #2 #1 #m 

, I 1, t 1 

/ ’ 

i I 
I I I I 

6208 
9S7 i 9S6 i 9% / 9S4 

I 1 I I 
I 1 9S8 i 1 9S3 i 9s2 I 9Sl i 

Data type: Bit 

9Sl to 9S8 Specify valid high-speed skip signals for high-speed skip command G31 P90. The bits 
correspond to signals as follows: 

9Sl - HDIO 
9s2 - HDII 
9s3 - HD12 
9S4 - HDl3 
9% - HD14 
9S6 - HD15 
9s7 - HDl6 
9S8 - HD17 

Set each bit as follows: 
0: The corresponding skip signal is invalid. 
1: The corresponding skip signal is valid. 

Period during which input is ignored for continuous high-speed skip signal 

Data type: Byte 
Data unit: 8 ms 
Valid data range: 3 to 127 (x 8 ms) 

If a value that falls outside this range is specified, 3 (x 8 ms) is assumed. 

This parameter specifies the period that must elapse between a high-speed skip signal being input and 
input of the next high-speed skip signal being enabled, for the continuous high-speed skip function This 
parameter is used to ignore chattering in skip signals. 
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4.29 Parameters of Automatic Tool Compensation (16.TB) 
and Automatic Tool Length Compensation (1 s-MB) 

4.29 Parameters of Automatic Tool Compensation (160TB) and Automatic 
Tool Length Compensation (160MB) 

. 
#7 #6 #5 #4 #3 ##2 #1 #O 

: 
I 
1 6240 ! i 

I 

/ 

I , I I I I I I AEO j 
I I 

Data type: Bit 
AEO Measurement position arrival is assumed when the automatic tool compensation signals XAE and 

ZAE (bits 0 and 1 of X004) (T system) or the automatic tool length measurement signals XAE, YAE, 
and ZAE (bits 0, 1 9 and 2 of X004) (M system) are: 

0: 1 
1: 0 

! 1 
) 6241 / 

i Feedrate during measurement of automatic tool compensation i 
i Feedrate during measurement of automatic tool length compensation 1 

Data type: Word 
Unit of data: 
Valid data range: 

Increment system 
I 
i Unit of data 

i Valid data range 
) 

; 
! i IS-A, IS-8 j is-c i 

j Millimeter machine i 1 mm/min i 6-15000 : 6-12000 1 
’ Inch machine i 0.1 inch/min i 6_6000 i 6-4800 j 
l Rotation axis i 1 deg/min i 6-l 5000 : 642000 ! 

This parameter sets the feedrate during measurement of automatic tool compensation (16-TB) and 
automatic tool length compensation (16.MB). 

i 
I 6251 i 

’ y value on X axis during automatic tool compensation 

: 8 y value during automatic tool length compensation i 

: 6252 i i 
y value on 2 axis during automatic tool compensation 

1 I 

I i : - 1 

Data type: Two-word 
Unit of data: 

i Increment svstem ! IS-A ! IS-B : IS-C ! Unit I 
’ Millimeter machine ; 0.01 i 0.001 i 0.0001 ! mm i 
i Inch machine j 0.001 1 0.0001 i 0.00001 i inch f 

Valid data range: 1 to 99999999 

These parameters set the y value during automatic tool compensation (16.TB) or automatic tool length 
compensation (1 s-MB). 

Note) Set a radius value irrespective of whether the diameter programming or the radius programming 
is specified. 



4.30 Parameter of External Data input/Output 

I 
1 f 

I 

j625/ I 
E value on X axis during automatic tool compensation 

I . ; E vaiue during automatic tool length compensation i 

I 0 

I . 

6255 j 
f E value on t aXiS during automatic tool compensation 
i I 

I i 

Data type: Two-word 
Unit of data: 

! Increment system 1 IS-A j IS-B I IS-C 1 Unit 1 
I 1 ] 

, 4 
! Millimeter machine 0.01 , 0.001 0.0001 f mm i 
! Inch machine f 0.001 1 0.0001 1 o.oom ! inch 1 

Valid data range: 1 to 99999999 
These parameters set the E value during automatic tool compensation (16.TB) or automatic tool length 
offset (16.MB). 

Note) 

4.30 

Set a radius value irrespective of whether the diameter programming or the radius programming 
is specified. 

Parameter of External Data Input/Output 

Data type: Bit 
ESR External program number search 

0: Disabled 
1: Enabled 

4,31 Parameters of Graphic Display 

#7 X6 #5 #4 #3 #2 #l #o 

; NZM j I , 
I ! DPO ! 

1 DPA 1 GUL 1 SPC I GRL 

I 
I 

1 1 1 i I 

Data type: Bit 
GRL Graphic display (Z-path control) 

0: Tool post 1 is displayed on the left, and tool post 2 is displayed on the right. 
1: Tool post 1 is displayed on the right, and tool post 2 is displayed on the left. 

SPC Graphic display (20path control) is done 
0: on two spindles and two tool posts 
1: on one spindle and two tool posts 

GUL 0: The positions of Xl - and X2-axes are not replaced with each other in the coordinate system 
specified with parameter 6509. (2.path control) 

1: The positions of Xl - and X2-axes are replaced with each other in the coordinate system 
specified with parameter 6509. (2.path control) 

DPA Current position display on the graphic display screen 
0: Displays the actual position to ensure tool nose radius compensation 
1: Displays the programmed position 

DPO Current position on the solid drawing (machining profile drawing) or tool path drawing screen 
0: Not appear 
1: Appears 

NZM 0: The screen image is not enlarged by specifying the center of the screen and magnification. 
(Screen image enlargement by a conventional method is enabled.) 

1: The screen image is enlarged by specifying the center of the screen and magnification. 
(Screen image enlargement by the conventional method is disabled.) 
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2 

9 x2 Xl 

ORPAx= 0.10 

z 

x2 Xl +m 
GRPAxr3.13 

GRPAxz6.16 

4.31 Parameters of Graphic Display 

#6 #5 * #4 #3 #2 #l #O 

j 6501 ; 
CSR; j i : . 

I ! ; CSR ; FIM j RID 1 3PL ; TLC ORG ’ 

Data type: Bit 
ORG Movement when coordinate system is altered during drawing 

0: Draws in the same coordinate system 
1: Draws in the new coordinate system (only for the path drawing) 

TLC In solid drawing 
0: Not compensate the tool length 
1: Compensates the tool length 

3PL Tri-plane drawing in solid drawing 
0: Drawn by the third angle projection 
1: Drawn by the first angle projection 

RID In solid drawing 
0: Draws a plane without edges. 
1: Draws a plane with edges. 

FIM Machining profile drawing in solid drawing 
0: Displayed in the coarse mode 
1: Displayed in the fine mode 

CSR While the screen image is enlarged, the shape of the graphic cursor is: 
0: A square. 
1: An X. 

I 
I 
I 0 6509 ; 

1 Coordinate system for drawing a single spindle (2.path control} 
i 
i 

I 

: 
0 1 

I 

’ i 
d ; 1 

Data type: Byte 
Valid range: 0 to 7 and 10 to 17 (However, 0 to 7 are the same settings as IO to 17.) 

This parameter sets the coordinate system for drawing a single spindle (bit 1 of parameter 6500 SPC = 1) 
for Series 16.TB with 2-path control. 

The following shows the relationship between the settings and the drawing coordinate systems: 

Xl 

- 

2 

x2 

GRPAX= 1.11 

x2 

1 2 

+ Xl 

GRPAX=2,12 

4x2 

GRPAX=4.14 

GRPAX = 7.17 

x2 a+ t 

Xl 

GRPAXt5.15 
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4.31 Parameters of Graphic Display 

I 
: 

j6510/ : 
1 Drawing coordinate system 

I I I A I 

Data type: Byte * 
Valid data range: 0 to 7 

This parameter specifies the drawing coordinate system for the graphic function. 
The following show the relationship between the set values and the drawing coordinate systems. 

Set value = 0 
z 
/f\ 

Set value = 1 
X 
A 

0 

/ 

-Lb+ X 

I 
Set value = 4 

X 
A 

Note) 

Set value = 5 

Set value = 2 Set value = 3 
2 

: 
Set value = 6 

f 

1 

Set value = 7 

i 

This parameter is specified for each tool post in the 2-path control. A different drawing coordinate 
system can be selected for each tool post. 

l--&J j 
I 1 Right margin in solid drawing 

- , 
I ; 

16512: t 
1 i i Left margin in &id drawing 

16513/ ; 
I : ; Upper margin in solid drawing i 1 

165141 ; I Lower margin in sglid drawing , , 

Data type: Word 
Unit of data: Dot 

These parameters set the machining profile drawing position in margins on the CRT screen. The unit is 
a dot. 

, 
I i I 

I Parameter f Margin i 
Standard set value I 

No. / 
DPO=O 

I 

area i 
DPO=l 

I 1 S-CRT 1 14”CRT ; 9”CRT / 14”CRT 

i 

I 
6511 I Right 1 0 0 1 200 ; loo ’ 
6512 I Left j 0 , 0 1 i 6513 i Upper 1 25 i 32 1 25 0; i 32 0, 

f 

/ 

6514 I Lower i 0 I IO i 0 i 10 I 

Set parameter DPO to parameter No. 6500#5. 
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4.32 Parameters of Displaying Operation Time and Number of Parts 

i6515: : 
l - Change in cross-section position in tri-plane drawing 

Data type: Byte 
Unit of data: Dot 
Valid data range: 0 to 10 

This parameter sets the change in the cross-section position when a soft key is continuously pressed in 
tri-plane drawing. The change is 1 when zero is specified as the set value. 

: 
I 

I C-axis number for dynamic graphic display 
j 6520 j r 4 
‘; i 

Data type: Byte 
Valid data range: 0, 1 to number of controlled axes 

This parameter sets a C-axis number for dynamic graphic display. When 0 or a value greater than the 
number of controlled axes is specified with this parameter, the third axis is assumed. 

4.32 Parameters of Displaying Operation Time and Number of Parts 

#7 #6 85 ##4 #3 #2 #1 #O 

j j I 1 i 
f PCM I 

i 1 / I I i 

Data type: Bit 
PCM M code that counts the total number of machined parts and the number of machined parts 

0: M02, or M30, or an M code specified by parameter No. 6710 
1: Only M code specified by parameter No. 6710 

, 
I 

: 
1671Oi I M code that counts the total number of machined parts and the number of 
i : machined parts ; 1 

Data type: Byte 
Valid data range: 0 to 255 except 98 and 99 

The total number of machined parts and the number of machined parts are counted (+I) when the M code 
set is executed. 

Note) Set value 0 is invalid (the number of parts is not counted for MOO). Data 98 and 99 cannot be set. 

‘-; 
1 
1 6711 1 

1 . 
i Number of machined parts 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One piece 
Valid data range: 0 to 99999999 

The number of machined parts is counted (+I ) together with the total number of machined parts when the 
M02, M30, or a M code specified by parameter No. 6710 is executed. 



4.32 Parameters of Displaying Operation Time and Number of Parts 

ii i 
/ 6712 f ; Total number of machined parts 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One piece 
Valid data range: 0 to 99999999 

This parameter sets the total number of machined parts. 
The total number of machined parts is counted (+l) when M02, M30, or an M code specified by parameter 
No. 6710 is executed. 

j 6713 i 1 Number of required parts 
I I 

I I 

Setting entry is acceptable. 
Data type: Word 
Unit of data: One piece 
Valid data range: 0 to 9999 

This parameter sets the number of required machined parts. 

Required parts finish signal PRTSF is output to PMC when the number of machined parts reaches the 
number of required parts. The number of parts is regarded as infinity when the number of required parts 
is zero. The PRTSF signal is then not output. 

7 I 

/ 6750 ' i Integrated value of power-on period 
1 

I I 

Data type: Two-word 
Unit of data: One minute 
Valid data range: 0 to 99999999 

This parameter displays the integrated value of power-on period. 

i I 
16751 

I 

I 
1 / Operation time (integrated value of time during automatic operation) 

- 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One ms 
Valid data range: 0 to 60000 

1 I. 6752 / Operation time (integrated value of time during automatic operation) 
I I 

I 
1 J 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One minute 
Valid data range: 0 to 99999999 

This parameter displays the integrated value of time during automatic operation (neither stop nor hold time 
included). 
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4.32 Parameters of Displaying Operation Time and Number of Parts 

! 6753 ; ’ h&grated value of cutting time 
/ L 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One ms 
Valid data range: 1 to 60000 

- 
j 6754 i ! 

I 
Integrated value of cutting time 

< 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One minute 
Valid data range: 0 to 99999999 

This parameter displays the integrated value of a cutting time that is performed in cutting feed such as 
linear interpolation (GOl) and circular interpolation (GO2 or G03). 

I 

1 j Integrated value of general-purpose integrating meter drive signal (TMRON) 
1 

i 6755 ; 
/ ONtime 

i 
4 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One ms 
Valid data range: 0 to 60000 

, t 
j 6756 ! i Integrated value of general-purpose integrating meter drive signal (TMRON) 

: ONtime 
- 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One minute 
Valid data range: 0 to 99999999 

This parameter displays the integrated value of a time while input signal TMRON from PMC is on. 

i 
I * 

I 

j 6757 I Operation time (integrated value of one automatic operation time) ! I 
- J 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One ms 
Valid data range: 0 to 60000 

1 ! I 
! 6758 i 

1 
[ Operation time (integrated value of one automatic operation time) 

1 
I . 

Setting entry is acceptable. 
Data type: Two-word 
Unit of data: One minute 
Valid data range: 0 to 99999999 

This parameter displays the one automatic operation drive time (neither stop nor hold state included). The 
operation time is automatically preset to 0 during the power-on sequence and the cycle start from the reset 
state. 
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4.33 Parameters of Tool Life Management 

4.33 Parameters of Tool Life Management 

#7 #6 #5 #4 #3 #2 #l #to 
I , I ' 
(6800 / j 

! f SNG 1 GRS 1 SIG j LTM I GS2 : GSl 1 

1 [ M6T 1 IGI 1 SNG [ GRS i SIG 1 LTh/l I GS2 : GSl j ; 

Data type: Bit 
GSl , GS2 
This parameter sets the combination of the number of tool life groups which can be entered, and the 
number of tools which can be entered per group as shown in the table below. 

e 
I 

/ GS2 I GSl 
! 

i 
M series , 

! T series / 
1 I GIOUD count i Tool count i Group count i Tool count I 

i 0 0 ! l-16.1-64 : l-16,1-32 ' l-16 f 1-16 i 
1 0 I 1 I l-32,1-128 i l-8,1-16 I l-32 1 l-8 

r 

i 

1 / 0 11-64.1-256 i i-4,1* j i-64 I 1-4 I 
i 1 i 1 i l-128.1-512! l-21-4 i 1-16 1 1-16 i 

Lower side ranges in M series column are for the tool life 
management of 512 pairs. 

LTM Tool life 
0: Specified by the number of times 
1: Specified by time 

SIG Group number is 
0: Not input using the tool group signal during tool skip (The current group is specified.) 
1: Input using the tool group signal during tool skip 

GRS Tool exchange reset signal 
0: Clears only the execution data of a specified group 
1: Clears the execution data of all entered groups 

SNG Input of the tool skip signal when a tool that is not considered tool life management is selected. 
0: Skips the tool of the group used last or of the specified group (using SIG, #3 of parameter No. 6800). 
1: Ignores a tool skip signal 

IGI Tool back number 
0: Not ignored 
1: Ignored 

M6T T code in the same block as MO6 
0: Judged as a back number 
1: Judged as a next tool group command 

#7 #6 85 #4 #3 #2 #l #O 

7 

i EXG 1 EIS i 
I I 
! I i TSM ; I 

M6E 1 EXT j EIS i j EMD / LFV i ] cur 

Data type:. Bit 
CUT The tool life management using cutting distance is 

0: Not performed (Usually set this parameter to 0). 
1: Performed 

TSM When a tool takes several tool numbers, life is counted in tool life management: 
0: For each of the same tool numbers. 
1: For each tool. 

LVF Specifies whether life count override is enabled or disabled when the extended tool life manage- 
ment function is used. 

0: Disabled 
1: Enabled 

EMD An asterisk (*) indicating that a tool has been expired is displayed, 
0: When the next tool is selected 
1: When the tool life is expired 
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4.33 Parameters of Position Switch Functions 

ElS 

Note) 

EXT 

EXG 

Note) 

M6E 

When the life of a tool is measured in time-based units: 
0: The life is counted every four seconds. 
1: The life is counted every second. 

This parameter is valid when bit 2 (LTM) of parameter No. 6800 is set to 1. 

Specifies whether the extended tool life management function is used. 
0: Not used 
1: Used 

Tool life management data registration by G10 (T system) is: 
0: Performed after the data for all tool groups has been cleared. 
1: Performed by adding/changing or deleting the data for a specified group. 

When EXG = I, address P in the block including GIO can be used to specify whether data is to be 
added/changed or deleted (PI : add/change, P2: delete). When P is not specified, the data for all 
tool groups is cleared before the tool life management data is registered. 

When a T code is specified in the same block as MO6 
0: The T code is processed as a return number or a next selected group number using M6T in 

bit 7 of parameter No. 6800. 
1: The tool group life is counted immediately. 

i 6810 ; 
3 i Tool life management ignored number 

Data type: Word 
Valid data range: 0 to 9999 

This parameter sets the tool life management ignored number. 
When the set value is subtracted from a T code, a remainder is used as the tool group number of tool life 
management when a value exceeding the set value is specified in the T code. 

! Tool life count restart M code I 
; 6811 i 

Data type: Byte 
Valid data range: 0 to 255 (not including 01,02,30,98, and 99) 

When zero is specified, it is ignored. 

When the life is specified by the number of times, the tool exchange signal is output when a tool life count 
restart M code is specified if tool life of at least one tool group is expired. A tool in life is selected in the 
specified group when a T code command (tool group command) is specified after the tool life count restart 
M code is specified. A tool life counter is then incremented by one. 
When the life is specified by time, a tool in life is selected in the specified group when a T code command 
(tool group command) is specified after the tool life count restart M code is specified. 
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4.34 Parameters of Position Switch Functions 

4.34 Parameters of Position Switch Functions 

#7 #6 #5 #4 #3 #2 #1 #o 

i 1 l 

16901 j ; 
( I j ! , * 

Data 
IGP 

type: Bit 
During follow-up for the absolute position detector, position switch signals are: 

0: output 
1: Not output 

Axis corresponding to the first position switch 

Axis corresponding to the second position switch 

Axis corresponding to the third position switch 

m [ 
j 6913 1 / Axis corresponding to the fourth position switch 
I d I I 

6914 [ 
1 I 

1 I 
Axis corresponding to the fifth position switch 

I , , 
Axis corresponding to the sixth position switch 

r I 1 I 
1 

/ 6916 I / Axis corresponding to the seventh position switch 
, I c 

Axis corresponding to the eighth position switch 

F-J i I 6918 j I Axis corresponding to the ninth position switch 
I I 

/ [ 
, 6919 i 1 Axis corresponding to the tenth position switch 
I ! ; 

8 

J 

Data type: Byte 
Valid data range: 1,2,3, . . . , control axis count 

These parameters specify the control-axes numbers corresponding to the first through tenth position 
switch functions. A corresponding position switch signal is output to PMC when the machine coordinate 
value of a corresponding axis is within the range that is set using a parameter. 

Note) Set value 0 indicates that the position switch function is not used. 

-196- 



4.34 Parameters of Position Switch Functions 

. I . 

j 6930 ; 

I 

Maximum operation range of the first position switch / 

- 

; 6931 / 1 Maximum operation range of the second position switch I 
I c I 

j 6932 1 Maximum operation range of the third position switch I 
’ : I 

. 

; 6933 : i Maximum operation range of the fourth position switch 
i 

I - 1 I 

1 6934 / ; Maximum operation range of the fifth position switch ] t 

1 !I 
j 6935 ) i Maximum operation range of the sixth position switch 

I 
I 1 

I 

j 6936 j 
1 
i Maximum operation range of the seventh position switch I I j ;’ I 

r \ ’ 1 

/ 6937 1 
I 

i Maximum operation range of the eighth position switch 
I ! L 

I -1 

[ 6938 j i Maximum operation range of the ninth position switch 
I 
I 

1 I - : I 

; 
I 1 

j 6939 j j Maximum operation range of the tenth position switch I I 
I 
1 . 

I 

Data type: Two-word 
Unit of data: 

Increment svstem i IS-A i IS-B ; IS-C i Unit 1 
Millimeter machine 0.01 / 0.001 O.OoC)1 i mm j 

: Inch machine 1 0.001 1 0.0001 i 0.00001 ! inch 1 
i Rotation axis j 0.01 i 0.001 1 0.0001 i deg i 

Vaiid data range: 0 to 299999999 

These parameters set the maximum operation range of the first through tenth position switches. 
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4.34 Parameters of Position Switch Functions 

, 
; 6950 i ! 

I 

1 Minimum operation range of the first position switch i f 
I 

7 * 

; 6951 / ’ 1 Minimum operation range of the second position switch 
I 

i I I 

i 
f 6952 ; 

i 

1 Minimum operation range of the third position switch 
I 

I 0 , 1. 

I- -j; I 

1 6953 ; j Minimum operation range of the fourth position switch 1 I 1 i 1 
I f 
! ’ 

1 
I 

i 6954 i 

, 

1 , Minimum operation range of the fifth position switch i 
! j’ I 

1 1 i I 

j 6955 j  ! Minimum operation range of the sixth position switch I 
i ;I / 

i 1 r 

j 6956 1 1 Minimum operation range of the seventh position switch 
I 

Minimum operation range of the eighth position switch 

7 I 
1 6958 ! \ Minimum operation range of the ninth position switch 

1 6959 j [ Minimum operation range of the tenth position switch i 
I ! ’ ; ;a i 

Data type: Two-word 
Unit of data: 

increment system 1 IS-A f IS-B I IS-C 1 Unit 1 
i Millimeter machine f 0.01 1 0.001 j 0.0001 ! mm / 
! Inch machine I 0.001 i 0.0001 j 0.00001 i inch 1 
! Rotation axis I o.oT 1 0.001 ! 0.0001 i deer I 

Valid data range: 0 to f99999999 

These parameters set the minimum operation range of the first through tenth position switches. 
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4.35 Parameters of Manual Operation and Automatic Operation 

4.35 Parameters of Manual Operation and Automatic Operation 

#7 #6 #5 #4 #3 #E #1 #o i w 
. 
I I I I I7001 i 

I 

I 
j MFM i i ; I I , MIN I 

I I I I 1 c , 

Data type: Bit 
MIN The manual intervention and return function is: 

0: Disabled. 
1: Enabled. 

MFM For the manual linear or circular interpolation function, modifying a value specified with a com- 
mand during jog feed in the guidance direction (approach direction): 

0: immediately starts moving according to the new value. 
1: Stops moving. 

#7 #6 85 #4 #3 #2 #l #O w i 
, , I , 

7050 1 j 
I 
1 

1 1 ! I 
( 

I ! f ! I i RVq 1 
1 b , 

Note) After setting this parameter, turn off the power. Then, turn the power back on to enable the 
setting. 

Data type: Bit 
RVI When the tool moves backwards after feed hold during foward feed with the retrace function: 

0: The block is split at the feed hold position and stored. 
1: The block is stored without being split. 

Command block in program 
--------- *____ __--- > 

If the tool moves backwards after feed hold at position indicated with * 

When RVI = 0 
The block is split into two blocks and stored. 

When RVI = 1 
The block is stored as is. 



4..36 Parameters of Manual Handle Feed, Handle interruption 
and Handle Feed in Tool Axial Direction 

4.36 Parameters of Manual Handle Feed, Handle Interruption and Handle Feed 
in Tool Axial Direction 

#7 #6 #5 #4 83 #2 #l ii0 (8 t) i 

i 1 I 
I 

17100; / 
i 

j 1 Hf’F / HCL i I 
/ THD ; JHD ; 

I I 
t i I I 

Data type: Bit 
JHD Manual pulse generator in JOG mode 

0: invalid 
1: Valid 

THD Manual pulse generator in TEACH IN JOG mode 
1: Invalid 

HCL The clearing of handle interruption amount display by soft key operation is: 
0: Disabled. 
1: Enabled. 

HPF When a manual handle feed exceeding the rapid traverse rate is issued, 
0: The rate is clamped at the rapid traverse rate, and the handle pulses corresponding to the 

excess are ignored. (The graduations of the manual pulse generator may not agree with the 
distance the machine has traveled.) 

1: The rate is clamped at the rapid traverse rate, and the handle pulses corresponding to the 
excess are not ignored, but stored in the CNC. (If the rotation of the manual pulse generator 
is stopped, the machine moves by the distance corresponding to the pulses preserved in the 
CNC, then stops.) 

#7 #6 #5 ##4 #3 #2 #l #O l m) 

Data type: Bit 
IOL Selects a manual pulse generator interface to be used during manual handle feed. 

0: Manual pulse generator interface on the main CPU board 
1: Manual pulse generator interface provided in the machine operator’s panel interface for I/O- 

Link 

#7 ii6 #5 #4 K3 #2 #I HI i (et) 

Data type: Bit axis 
HNGx Axis movement direction for rotation direction of manual pulse generator 

0: Same in direction 
1: Reverse in direction 

#7 #6 #5 #4 #3 #2 #1 ##o i (W 
- . 
i i i ! ; : 

i ! I 
I 

7104 f i 8 
l 

1 I 
! i L 

I ; I / CXC ; i TLX 1 

Data type: Bit 
TLX When the tool axis direction handle feed function is used, this parameter selects a tool axis 

direction when the rotation axes for the three basic axes in the basic coordinate system are 
positioned to the machine zero point: 

0: Z-axis direction 
1: X-axis direction 

CXC Tool axis direction handle feed is performed with: 
0: 5axis machine. 
1: 4&s machine. 
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4..36 Parameters of Manual Handie feed, Handle Interruption 
and Handle Feed in Tool Axial Direction 

, 

, 

j 7110 : Number of manual pulse generators used I t 

Data type: Byte 
Valid data range: 1,2, or 3 

This parameter sets the number of manual pulse generators. 

Data type: Word 
Unit of data: One 
Valid data range: 

I 

I Manual handle feed magnification m 

time 
1 to127 

This parameter sets the magnification when manual handle feed movement selection signal MP2 is on. 

i 7114 ! i Manual handle feed magnification n 
I t 

Data type: Word 
Unit of data: One time 
Valid data range: 0 to 1000 

This parameter sets the magnification when manual handle feed movement selection signals MPl and 
MP2 are on. 

i Movement i 
selection signal 1 

. MP2 ! MPl ; 

Movement 

(Manual handle feed) 

: 0 i 0 i Least inwt increment x 1 / 
’ 0 i 1 I c Least input increment x 10 i 

1 ! 0 ; Least input increment x m 

: 0 : 1 1 Least inwt increment x n i 

‘1 
’ : 

’ i 7120 ; , Axis configuration for using the tool axis direction handle feed function 

Data type: Byte 
Valid data range: 1 to 4 

When using the tool axis direction handle feed function, suppose that the rotation axes for the three basic 
axes X, Y, and 2 in the basic coordinate system are axes A, B, and C, respectively. Suppose also that 
the Z-axis represents the tool @is direction when the rotation axes are positioned to the machine zero 
point. Then, depending on the axis configuration of the machine, four types are available. For a 4&s 
machine, types (1) and (2) are available. 

(1) A-C axis type 
(2) B-C axis type 
(3) A-B axis (A-axis mater) type 
(4) A-B axis (B-axis mater) type 

This parameter selects a type. Values of 1 to 4 are assigned to these types, in order, from top to bottom. 
When the X-axis represents the tool axis direction (Bit 0 of parameter No. 7104 TLX=l), the above types 
are changed to B-A axis type, C-A axis type, B-C axis (B-axis master) type, and B-C axis (C-axis master) 

type . 
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4.37 Parameters Related to Butt-Type Reference Position Setting 

i 7121 j : 
Axis selection in tool axis direction handle feed mode , 1 I 

* Data type: Byte 
Valid data range: 1 to number of controlled axes 

This parameter sets an axis number for the manual handle feed axis selection signal from the first manual 
pulse generator to enable tool axis direction handle feed mode. When the value set in this parameter 
matches the value of the manual handle feed axis selection signal, tool axis direction handle feed mode 
is enabled. 

4.37 Parameters Related to Butt-Type Reference Position Setting 

/718ll i 
I 
I 

First withdrawal distance in butt-type reference position setting i 
I 

Data type: Two-word axis 
Unit of data: 

, 
] Increment system i IS-A j IS-B j IS-C i Unit I 
I 
; Millimeter machine j 0.01 j 0.001 I 0.0001 f mm ’ I 
i Inch machine i 0.001 i o.oooi 1 0.00001 ! inch ! 

Valid data range: -99999999 to 99999999 

When the butt-type reference position setting function is used, this parameter sets a distance on an 
axis, along which withdrawal is performed after the mechanical stopper is hit (distance from the 
mechanical stopper to the withdrawal point). 

t 1 

1 7182 1 
I 

j Second withdrawal distance in butt-type reference position setting 
I I I 

Data type: Two-word axis 
Unit of data: 

Increment system 

/ Millimeter machine i 0.01 ! 0.001 1 0.0001 1 mm ] 
I Inch machine i 0.001 j 0.0~1 1 ().O()o()l f inch \ 

Valid data range: -99999999 to 99999999 

When the butt-type reference position setting function is used, this parameter sets a distance an axis, 
along which withdrawal is performed after the mechanical stopper is hit (distance from the mechanical 
stopper to the withdrawal point). 

m t I 

j 7163 / / First butting feedrate in butt-type reference position setting i 
i i 

Data type: Word axis 
Unit of data and valid range: 

I 
Increment system i Unit Of data 

I Valid data range I 
1 IS-A, IS-B 1 IS-C / 

1 Millimeter machine I 1 mm/min 1 3045000 ~3042000 1 
i Inch machine f 0.1 inch/min 1 30-6000 j 304600 1 

When the butt-type reference position setting function is used, this parameter sets the feedrate first 
used to hit the stopper on an axis. 
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4.37 Parameters Related to Butt-Type Reference Position Setting 

. I 4 
I 

;7184j ! Second butting feedrate in butt-type reference position setting 

Data type: Word axis 
Unit of data and valid range: 

Increment system i 
Valid data range : 

i Unit of data 
! IS-C i 

! Millimeter machine ; 1 mm/min j 30-75000 : 30-12000 j 
; Inch machine i 0.1 inch/min : 30-6000 : 30-4800 1 

When the butt-type reference position setting function is used, this parameter sets the feedrate used 
to hit the stopper on an axis for a second time. 

I , 
i i 1 

i L 

Withdrawal feedrate (common to the first and second butting operations) 

i 
) 

1 in butt-type reference position setting I 

Data type: Word axis 
Unit of data and valid range: 

I i Valid data range i 
Increment system : Unit of data / IS-A, IS-B ; IS-C 1 

: Millimeter machine ; 1 mm/min ; 30-15000 e 30-12000 i 
i Inch machine : 0.1 inch/min j 30-6000 i 30-4800 / 

When the butt-type reference position setting function is used, this parameter sets the feedrate used for 
withdrawal along an axis after the mechanical stopper has been hit. 

- : 7 

j 7186 f i Torque limit value in butt-type reference position setting I 
I 

- : I 

Data type: Byte axes 
Unit of data: % 
Valid data range: 0 to 100 

This parameter sets a torque limit value in butt-type reference position setting. 

Note) When 0 is set in this parameter, 100% is assumed. 
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4.38 Parameters of Software Operator’s Panel 

4.38 Parameters of Software Operator’s Panel 

#7 1116 #5 ##4 #3 #2 #l #O (Bit) 

] : I 
i 7200 j j j OP7 / 0P6 1 OP5 

i 

i I 
1 

I I i 1 I 
1 OP4 1 OP3 / OP2 j OPl i 

Data type: Bit 
OPl Mode selection on software operator’s panel 

0: Not performed 
1: Performed 

0P2 JOG feed axis select and JOG 
0: Not performed 
1: Performed 

0P3 Manual puise generator’s axis 
software operator’s panel 

0: Not performed 
1: Performed 

OP4 JOG speed override and rapid 
0: Not performed 
1: Performed 

rapid traverse buttons on software operator’s panel 

select and manual pulse generator’s magnification switches on 

traverse override switches on software operator’s panel 

OP5 Optional block skip, single block, machine lock, and dry run switches on 
0: Not performed 
1: Performed 

OP6 Protect key on software operator’s panel 
0: Not performed 
1: Performed 

OP7 Feed hold on software operator’s panel 
0: Not performed 
1: Performed 

software operator’s panel 

I I I ‘A I 
1 7210 1 1 Job-movement axis and its direction on software operator’s panel -1. A 1 
I J 

L-L 
r 

7211 Job-movement axis and its direction on software operator’s panel J 

Job-movement axis and its direction on &Ware operator’s panel ‘_I 

l72’3l I 
r 

Job-movement axis and its direction on software operator’s panel -J 

r 

Job-movement axis and its direction on software operator’s panel 
JI J 

r 

Job-movement axis and its direction on software operator’s panel 

1 7216 1 I r1 I 

I II Job-movement axis and its direction on software operator’s panel ’ 
p I J 

7217 

LJ r 
Job-movement axis and its direction on software operator’s panel f” 

J 4 
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Data type: Byte 
Valid data range: 0 to 8 

On sofhrvare operator’s panel, set a feed axis corresponding to an arrow key on the CRT/MD1 panel when 
jog feed is performed. 

‘I 

: Set value i Feed axis and direction 
I 
i 0 Not moved 

i 1 
1 

i 
I 

1 First axis, positive direction I 
, 
; 2 ! First axis, negative direction 

I-j:p-j/Jgl 

f 
I 
i 3 f Second axis, positive direction 

: 

! 
1 4 i Second axis, negative direction 

j 5 i Third axis, positive direction 
HLll-q 

, 
1 6 f Third axis, negative direction j 
’ 7 

i 8 

1 Fourth axis, positive direction 

i f Fourth axis, negative direction ; pJyg?j 

Fig. 4.33 Arrow Keys on the CRT/MD1 Panel 

Example: Under X, Y, and 2 axis configuration, to set arrow keys to feed the axes in the direction specified as follows, 

set the parameters to the values given below. [8 tj to the positive direction of the 2 axis, [2 $1 to the negative 

direction of the 2 axis, [6 +] to the positive direction of the X axis [4 c] to the negative direction of the X 

axis, [Id ] to the positive direction of the Y axis, 19~1 to the negative direction of the Y axis 

Parameter No. 7210 = 5 (2 axis, positive direction) 
Parameter No. 7211 = 6 (2 axis, negative direction) 
Parameter No. 7212 = 1 (X axis, positive direction) 
Parameter No. 7213 = 2 (X axis, negative direction) 
Parameter No. 7214 = 3 (Y axis, positive direction) 
Parameter No. 7215 = 4 (Y axis, negative direction) 
Parameter No. 7216 = 0 (Not used) 
Parameter No. 7217 = 0 (Not used) 

/ i 7 
/ 7220 ! Name of general-purpose switch on software operator’s panel i 
1 _ 

i 

i 
I . 

. . . . 
i-----i i I I 

1 ’ 
i ; Name of general-purpose switch on software operator’s panel / 

Data type: Byte 

These pararrieters set the 
names of the general-purpose 
switches (SIGNAL 1 through 
SIGNAL 8) on the software 
operator’s panel as described 
below. 

>>I OPERATOR’S PANEL 

SIGNAL 1 : mON_ ’ 

SIGNAL2 : OFF m 

SIGNAL3 : OFF m 

SIGNAL 4 : m ON 

SIGNAL 5 : m ON 

SIGNAL 6 : m ON 
I 
I 

SIGNAL 7 : m ON 

SIGNAL 8 : OFF m 
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4.39 Parameters of Program Restart 

These names are set using character codes that are displayed in parameter Nos. 7220 to 7283. 
Parameter No. 7220: 
Sets the character code 
Parameter No. 7221: 
Sets the character code 
Parameter No. 7222: 
Sets the character code 
Parameter No. 7223: 
Sets the character code 
Parameter No. 7224: 
Sets the character code 
Parameter No. 7225: 
Sets the character code 
Parameter No. 7226: 
Sets the character code 
Parameter No. 7227: 
Sets the character code 

(083) corresponding to S of SIGNAL 1. 

(073) corresponding to I of SIGNAL 1. 

(071) corresponding to G of SIGNAL 1. 

(078) corresponding to N of SIGNAL 1. 

(065) corresponding to A of SIGNAL 1. 

(076) corresponding to L of SIGNAL 1. 

(032) corresponding to of SIGNAL 1. 

(049) corresponding to 1 of SIGNAL 1. 
Parameter Nos. 7228 to 7235: 
Set the character codes of SIGNAL 2 shown in the figure above. 
Parameter Nos. 7236 to 7243: 
Set the character codes of SIGNAL 3 shown in the figure above. 
Parameter Nos. 7244 to 7251: 
Set the character codes of SIGNAL 4 shown in the figure above. 

Parameter Nos. 7252 to 7259: 
Set the character codes of SIGNAL 5 shown in the figure above. 
Parameter Nos. 7260 to 7267: 
Set the character codes of SIGNAL 6 shown in the figure above. 
Parameter Nos. 7268 to 7275: 
Set the character codes of SIGNAL 7 shown in the figure above. 
Parameter Nos. 7276 to 7283: 
Set the character codes of SIGNAL 8 shown in the figure above. 

The character codes are shown in Appendix character code list. 

4.39 Parameters of Program Restart 

/ 7310 / 
I 

I Movement sequence to program restart position I 8 f 
1, 1 

Setting input 
Data type: Byte axis 
Valid data range: 1 to no. of controlled axes 

This parameter sets the axis sequence when the machine moves to the restart point by dry run after a 
program is restarted. 

[Example] 
The machine moves to the restart point in the order of the fourth, first, second, and third axes one at a 
time when the first axis = 2, the second axis = 3, the third axis = 4, and the fourth axis = 1 are set. 
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4.40 Parameters of Hith-Speed Machining (High-Speed 
Cycle Machining/High-Speed Remote Buffer) 

4.40 Parameters of High-Speed Machining 
(High-Speed Cycle Machining/High-Speed Remote Buffer) 

#7 #s #5 #4 #3 #2 #I SK) (Bit) 

I ret f rrz j IT1 bToi , 
7 

j 7501 
i 
; 

t 1 CSP ; 
I j IPC i fT2 ; IT1 ;roi i f 

Data type: Bit 
CSP The function for controlling a Cs contour axis dedicated to a piston lathe is 

0: Not used. 
1: Used. 

ITO, ITI, IT2 
j IT2 i IT1 i IT0 f 1 Interpolation of GO5 data (ms) 

i 0 ; 1 I 1 I 1 I 
I 

I 
j 1 j 0 I 0 1 16 i 

J 

IPC 
0 . . 

1: 

The system does not monitor whether a distribution process is stopped while high-speed 
machining (G05) is performed with high-speed remote buffer A or B or in a high-speed cycle. 
The system monitors whether a distribution process is stopped while high-speed machining 
(GOS) is performed with high-speed remote buffer A or B or in a high-speed cycle. 
(Alarms 179 and 000 are simultaneously issued if the distribution process is stopped. In this 
case, the power must be turned off then on again.) 

Note) The distribution process stops, when the host cannot send data with the high-speed remote buffer 
by the specified time. 

#7 #6 #5 #M #3 ##2 #I #O 
- 

I 
I 

i 

/ 7502 / : : l 
- I It8MI ! PMX : SUP j 

) L8M / , i, PMX i 

Data type: Bit axis 
SUP In high-speed remote buffering and high-speed machining: 

0: Acceleration/deceleration control is not applied. 
1: Acceleration/deceleration control is applied. 

PMX A PMC axis control command in high-speed cycle machining (G05) is: 
0: Ignored. 
1: Executed. 

L8M In high-speed cycle machining (G05) with an interpolation period of 8 msec, digital servo learning 
control is: 

0: Not applied. 
1: Applied. 
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4.40 Parameters of Hith-Speed Machining (High-Speed 
Cycle Machining/High-Speed Remote Buffer) 

#7 #6 4% #4 #3 #2 #I #to P’ 

; I I I 

! 7505 i ; 
/ ; 1 ! i ! HUNx j HSCx i 

1 fi [ ! i 
/ 

1 I ; HSCx : I 

Note) After setting this parameter, the power must be turned off then on again. 

Data type: Bit axis 
HSCx Specifies whether each axis is used for high-speed distribution in a high-speed cycle or with a high- 

speed remote buffer. 

HUNx 

Note) 

0: Not used for high-speed distribution 
1: Used for high-speed distribution 

Specifies whether the unit of data to be distributed during machining in a high-speed cycle is ten 
times the least input increment. 

0: The unit of data is the same as the least input increment. 
1: The unit of data is ten times the least input increment. 

This parameter is used when a data item to be distributed exceeds a word in terms of the least input 
increment or the maximum travel speed. 
The data to be distributed for machining in a high-speed cycle for the axes in which this parameter 
HUNX = 1 is set. 
Therefore, set a value one tenth the value to be distributed for machining in a high-speed cycle 
along the specified axes. 

Maximum number of simultaneously controlled axes when GO5 is specified during 
1 

high-speed cycle machining/no. of controlled axes in high-speed remote buffer 

Data type: Word 
Valid data range: 1 to 6 

This parameter sets the maximum number of simultaneous control axes when GO5 is specified during 
high-speed cycle machining or sets the number of control axes in a high-speed remote buffer. 

Extension of data variables used for machining in a high-speed cycle 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Valid range: 0 to 8 

This parameter sets the size for extending the data variables used for machining in a high-speed cycle. 
(Variables 200000 to 462143) 

L 

j Setting value 1 Means 

0 ! Variable #200000 is not used. Conventional variables #200000 to #85535 are used. 1 

1 / Variables #200000 to #232767 are used. 

2 1 Variables #200000 to #265535 are used. 

3 / Variables #200000 to ##298303 are used. 

4 1 Variables #200000 to #331072 are used. 

5 / Variables #200000 to #363839 are used. 

6 1 Variables #200000 to #396607 are used. 

7 1 Variables #200000 to #I29375 are used. 

8 Variables #200000 to ##I62143 are used. 
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4.41 Parameters of Polygon Turning ,I 

4;41 Parameters of Polygon Turning 

#7 #6 #5 #4 #3 #2 #1 #O (Bit) 

I , 
j 7600 / : 

PK; I ; 1 I I I I I I I 
I 1 I I I 1 I ! I I 

Data type: Bit 
PI2 Synchronous axis using G28 command 

0 . . 

1: 

Returns to the reference position in the same sequence as the manual reference position 
return. 
Returns to the reference position by positioning at a rapid traverse. 
The synchronous axis returns to the reference position in the same sequence as the manual 
reference position return when no return-to-reference position is performed after the power 
is turned on. 

#7 #6 #5 #4 #3 ##2 #l #0 i (B t) 
- ! 3 

1 7602 i : 
I 1 COF / HST ; HSL i HDR [ SNG ; MNG [ 
, 1 

’ : 
, I I ! I I I I 

Data type: Bit 
MNG The rotational direction of the master axis (first spindle) in the spindle polygon turning mode is: 

0: Not reversed. 
1: Reversed. 

SNG The rotational direction of the polygon synchronization axis (second spindle) in the spindle 
polygon turning mode is: 

0: Not reversed. 
1: Reversed. 

HDR When phase control is exercised in spindle polygon turning mode (COF = 0), the phase shift 
direction is: 

0: Not reversed for phase synchronization. 
1: Reversed for phase synchronization. 

Note) Use MNG, SNG, and HDR when the specified rotational direction of the master axis or polygon 
synchronization axis, or the specified phase shift direction is to be reversed in spindle polygon 
turning mode. 

HSL When phase control is exercised in spindle polygon that is turning mode (COF = 0), this 
parameter selects the spindle that is subject to a phase shift operation for phase synchronization: 

0: The polygon synchronization axis (second spindle) is selected. 
1: The master axis (first spindle) is selected. 

HST When phase control is applied in spindle polygon turning mode (COF = 0), and spindle polygon 
turning mode is specified: 

0: Spindle polygon turning mode is entered with the current spindle speed maintained. 
1: Spindle polygon turning mode is entered after the spindle is stopped. 

Note) This parameter can be used, for example, when single-rotation signal detection cannot be guar- 
anteed at an arbitrary feedrate because a separate detector is installed to detect the spindle 
single-rotation signal, as when a built-in spindle is used. (When bit 7 of parameter No. 4016 for 
the serial spindle is set to 1, together with this parameter, a single-rotation signal detection posi- 
tion in spindle polygon turning mode is guaranteed.) 
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4.41 Parameters of Polygon Turning 

COF 

Note) 

Inspindle polygon turning mode, phase control is: 
0: Used. 
1: Not used. 

When the use of phase control is not selected, the steady state is reached in a shorter time 
because phase synchronization control is not applied. Once steady rotation is achieved, how- 
ever, polygon turning must be completed without changing the steady state. (If the rotation is 
stopped, or the rotational speed altered, polygon turning is disabled because of the inevitable 
phase shift.) Even when this parameter is set to 1, an R command (phase position command) in 
a block containing G51.2 is ignored; no alarm is issued. 

#7 #I6 #5 ##4 #3 #I2 #I #o i (W 

17M)3j ! PST i ! RDG i i . 1 QDR j RPL 1 .I 

I , /! 
I ! I i I 0 I 

, I , i I 

Data type: Bit 
RPL Upon reset, spindle polygon turning mode is: 

0: Released. 
1: Not released. 

QDR The rotational direction of the polygon synchronization axis: 
0: Depends on the sign (+/-) of a specified value for Q. 
1: Depends on the rotational direction of the first spindle. (If - is specified for Q, P/S alarm 

No. 218 is issued.) 
RDG On the diagnosis screen No. 476, for spindle polygon phase command value (R), displays: 

0: The specified value (in the increment system for the rotation axis). 
1: The actual number of shift pulses. 

Note) A phase command is specified in address R, in units of degrees. For control, the actual shift amount 
is converted to a number of pulses according to the conversion formula: 360 degrees = 4096 
pulses. This parameter switches the display of a specified value to that of a converted value. 

PST The polygon spindle stop signal l PLSST (bit 0 of G0038) is: 
0 1; Not used. 

Used. 

I i 
i 761b f 

: Control axis number of tool rotation axis for polygon turning I I 
i 

Data type: Byte 
Valid data range: 1,2,3, . . . control axis count 

This parameter sets the control axis number of a tool rotation axis used for polygon turning. 

I r 1 

f 7620 / 
i 
1 

Movement of tool rotation axis per revolution 
I 

I 1’ I 

Data type: Two-word 
Unit of data: 

i Input increment 1 IS-A 1 IS-B i IS-C i Unit 1 
i Rotation axis i 0.01 j 0.001 i 0.0001 j deg 1 

Valid data range: 1 to 9999999 

This parameter sets the movement of a tool rotation axis per revolution. 
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4.41 Parameters of Polygon Turning 

P 

’ 
; 7621 : 

: Maximum allowable speed for the tool rotation axis (polygon synchronization axis) i 1 

: 

Data type: Word * 
Unit of data: rpm 
Valid data range: For polygon turning using servo motors: 

0 to 1.2 x 1 08/(value set in parameter No. 7620) 
For spindle polygon turning: 
Set a value between 0 and 32767, but which does not exceed the maximum allowable 
speed, as determined by the performance of the second spindle and other mechanical 
factors. 

This parameter sets the maximum allowable speed of the tool rotation axis (polygon synchronization axis). 

If the speed of the tool rotation axis (polygon synchronization axis) exceeds the specified maximum 
aliowable speed during polygon turning, the speed is clamped at the maximum allowable speed. When 
the speed is ciamped at a maximum allowable speed, however, synchronization between the spindle and 
tool rotation axis (polygon synchronization axis) is lost. And, when the speed is clamped, P/S alarm No. 
5018 is issued. 

I 

‘i 7631 j 
I 
! 

Data type: Byte 
Unit of data: rpm 
Valid data range: 

~_ ~ ~_ 
/ Allowable spindle speed deviation level in spindle polygon turning + I 

I , 

0 to 255 
1 to10 

This parameter sets the allowable level of deviation between the actual speed and specified speed of each 
spindle in spindle polygon turning. The value set with this parameter is used for both the master axis and 
polygon synchronization axis. 

; : 
: 

; 7632 j 
Steady state confirmation time duration in spindle polygon turning 1 

i 

i 
1 

Data type: Word 
Unit of data: ms 
Valid data range: 0 to 32767 

This parameter sets the duration required to confirm that both spindles have reached their specified 
speeds in spindle polygon turning. 

If the state where the speed of each spindle is within the range set with parameter No. 7631, and has lasted 
at least for the duration specified with parameter No. 7632, the spindle polygon speed arrival signal PSAR 
(bit 2 of FO063) is set to 1. 
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4.42 Parameters of the External Pulse Input 

4.42 Parameters of the External Pulse Input 

#7 #6 #5 #4 #3 #2 #l #O i (B t) 

- ; I 
1 
j Setting 1 for the ratio of an axis shift amount to external pulses (M) : 

Data type: Word 
Valid data range: 1 to 255 

#7 #6 #5 #4 #3 #2 #1 #0 (Bit) 

i I : 
i 7682 i i 

I 

I : , j Setting 2 for the ratio of an axis shift amount to external pulses (N) , 

Data type: Word 
Valid data range: 1 to 1000 

4.43 Parameters of the Hobbing Machine and Electronic Gear Box 

#7 #6 #5 #4 #3 #2 #l #to (Bit) 

I 
[ i j I i 

I 
I 7 

1 
7700 1 / I 1 ! I ! 

I * I DPS 1 RTO ’ ; MLT i HDR j CMS 1 HBR 1 

Date type: Bit 
HBR 0: Performing a reset does not cancel synchronization of the C-axis to the hob axis (G81). 

1: Performing a reset cancels synchronization of the C-axis to the hob axis (G81). 
CMS 0: The position manually set with a single rotation signal is canceled when a 

synchronization cancel command (G80, reset) is issued. 
1: The position manually set with a single rotation signal is not canceled when a 

synchronization cancel command (G80, reset) is issued. 
HDR Setting of the direction for compensating a helical gear (1 is usually specified.) 
MLT Unit of data for the magnification for compensating C-axis servo delay (parameter 7714) 

0: 0.001 
1: 0.0001 

RTO Gear ratio for the spindle and position coder specified in parameter 3706 
0: Disabled (Always specify 0.) 
1: Enabled 

DPS Display of actual spindle speed 
0: The hob-axis speed is displayed. 
1: The spindle speed is displayed. 

#7 #6 #5 #4 #3 #2 #l #O (Bit) 

I 
1 pot 1 I ! j 

i 
i I i I I 

I I i my i JHD ! 
I 

i I SM~ i SMZ i SMI i 

Data type: Bit 

SMl, SM2, and SM3 Specify the number of times a feedback pulse from the position coder is 
sampled when the hobbing machine function is used. 
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4.43 Parameters of the Hobbing Machine and Electronic Gear BOX 

. ! SM3 j SM2 : SMl i Number of times the pulse is sampled I 

JHD While the C-axis and hob axis are synchronized with each other (in the G81 mode), jogging 
and handle feeds around the C-axis are 

0: Disabled 
1: Enabled 

DLY Compensating C-axis servo delay with G84 is 
0: Disabled 
1: Enabled 

i 7709 * ! I 
I : Number of the axial feed axis for a helical gear 1 

Data type: Byte 
Valid range: I to the maximum number of controlled axes 

This parameter sets the number of the axial feed axis for a helical gear. If the value out of the valid 
range is specified, 3 (the 3rd axis) is specified. 

Note) After setting this parameter, the power must be turned off then on again. 

I , f 
j77lOI 1 

i 
, ; Number of the axis synchronized with the hob axis 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Valid range: 1 to the maximum number of controlled axes 

This parameter sets the number of the axis (workpiece) that is synchronized with the hob axis (cutter). 
If a value out of the valid range is specified, 4 (the 4th axis) is assumed. 

i I r 
i 7711 ; i 
I , I Gear ratio for the hob axis and position coder b 

Data type: Byte 
Valid range: 1 to 20 
Unit of data: 1 time 

This parameter sets the gear ratio for the hob axis and position coder. 
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4.43 Parameters of the Hobbing Machine and Electronic Gear Box 

I : 

, 

i7712' ! J 
, ! I I Time_constant for C-axis acceleration/deceleration during rotation with the ; 
I I I \ hob axis and C-axis synchronized with each other 

Data type: Word 
Unit of data: ms 
Valid range: 0 to 4000 

This parameter sets the time constant for C-axis exponential acceleration/deceleration during rotation 
with the hob axis and C-axis synchronized with each other. 

Note) Acceleration/deceleration is applied to GOI, G83, or compensation of a helical gear with the 
time constant and FL speed for acceleration/deceleration during cutting feed (parameters 1622 
and 1623). 

r--y 
i 

i 7713 j 

! I 1 I 

0 

! I 

1 FL speed of C-axis acceleration&celeration during rotation with the hob i 
j axis and C-axis synchronized with each other I 

Data type: Word 
Unit of data and valid range: 

1 

I 

i Unit of data i 
Valid range 

t IS-B i IS-C 
i ldeg/min ~6tol5000 16to12000 

This parameter sets the FL speed of C-axis exponential 
the hob axis and C-axis synchronized with each other. 

acceleration/deceleration during rotation with 

I ‘:I 
714, ’ 

1 I 
! j , Magnification 2 for compensation of C-axis se~o delay by G83 I 

Data type: Word 
Unit of data: 0.0001/0.001 
Valid range: 500 to 2000 

This parameter sets the magnification for compensation of C-axis servo delay by G83. 

Magnification 1 for compensation of C-axis sen/o delay by G83 t 

Data type: Word 
Unit of data: 0.0001/0.001 
Valid range: 500 to 2000 

This parameter sets the magnification for compensation of C-axis servo delay by G83. 
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4.43 Parameters of the Hobbing Machine and Electronic Gear Box 

#? #6 #5 #4 ##3 ##2 #l #O (Bit) 

Data type: Bit axis 
RTRx Specifies whether the retraction function is effective for each axis. 

0: Retraction is disabled. 
1: Retraction is enabled. 

I 
1 

i 

1 7740 i Feedrate during retraction for each axis 
1 

I , 1 

Data type: Two-word axis 
Unit of data and valid range: 

i I I I 
increment system 1 Unit of data j 

Valid range 1 

1 IS-B i IS-C i 
1 Millimeter machine / 1 mrn/min / 30 to 
i 

240000; 30 to 100000~ 

I Inch machine ! 0.1 inch/min I30 to 96000 t 30 to 48000 / 

This parameter sets the feedrate during retraction for each axis. 

I 
I 1 

17741 j j 
, ; Retracted distance for each axis I 

Data type: Two-word axis 
Valid range: +,99999999 

Increment system 
i 
i Unit of data i 
1 IS-B i s-c j 

! Millimeter input j 0.001 mm I0.0001 mm j 
i inch input : 0.0001 inch i 0.00001 inch 1 

This parameter sets the retracted distance for each axis. 

I * 

jmli 1 
; ’ j Number of EGB axis 

Note) After setting this parameter, turn off the power. Then, turn the power back on to enable the 
setting. 

Data type: Byte 
Valid data range: 1 to the number of controlled axes 

This parameter specifies the number of the EGB axis. 

Note 1) You cannot specify four because the fourth axis is used as the workpiece axis. 
Note 2) For a machine using the inch increment system, linear axes cannot be used as the EGB axis. 
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4.44 Parameters of Axis Control by PMC 

/771 j 
: f Number of position detector pulses per rotation about tool axis 

Data type: 2-word 
Data unit: Detection unit 
Valid data range: l to 99999999 

This parameter specifies the number of pulses per rotation about the tool axis (on the spindle side), 
for the position detector. 

Note) Specify the number of feedback pulses per rotation about the tool axis for the position detector, 
considering the gear ratio with respect to the position coder. 

1 ’ 
I7773 i L-J I 

i 
Number of position detector pulses per rotation about workpiece axis i 

Data type: 2-word’ 
Data unit: Detection unit 
Valid data range: I to 99999999 

This parameter specifies the number of pulses per rotation about the workpiece axis (on the fourth 
axis side), for the position detector. 

[Example] The number of feedba& pulses for the position detector is 360000 for a rotation axis for 
which the detection unit is 0.001 deg. 

4.44 Parameters of Axis Control by PMC 

#7 86 #5 #4 #3 #2 #I ;tto (Bit) 

I 
j 8001 / 

i 
: SKE f AllX i NCC i 

I I I I 
RDE OVE , I I i 

j MLE 1 
1 I I 

Data type: Bit 
MLE Machine lock (machine lock signal MLK) for PMC control axis 

0: Valid during axis control by PMC 
1: Invalid during axis control by PMC 

Note) The machine lock for each axis (machine lock signals MLKI to MLK8 for each axis) is always valid 
irrespective of this parameter setting. 

OVE Dry run and override signals during axis control by the PMC 
0: Use the same signals as CNC 

@ Feed rate override signal l FVO to l FW 
@ Override cancel signal OVC 
@ Rapid traverse override signals ROW and ROV2 
@ Dry run signal DRN 
@ Rapid traverse selection signal RT 

1: Use dedicated axis control signals by the PMC. 
@ Feed rate override signal l FVOE to l FV7E 
@ Override cancel signal OVCE 
@ Rapid traverse override signals ROVl E and ROV2E 
@ Dry run signal DRNE 
@ Rapid traverse selection signal RTE 

RDE Dry run signal for rapid traverse command during axis control by the PMC 
0: Invalid 
1: Valid 
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4.44 Parameters of Axis Control by PMC 

NCC When a travel command is issued for a PMC-controlled axis (selected by a controlled-axis selection 
signal) according to the program: 

0: P/S alarm 139 is issued while the PMC controls the axis with an axis control command. While 
the PMC does not control the axis, a CNC command is enabled. 

1: P/S alarm 139 is issued unconditionally. 
AUX The number of bytes for the code of an auxiliary function (12H) command to be output is 

0: 1 (0 to 255) 
1: 2 (0 to 65535) 

SKE Skip signal during axis control by the PMC 
0: Uses the same signal SKIP (XOO4##7) as CNC. 
1: Uses dedicated axis control signal ESKIP (X004% ) used by the PMC. 

#7 #6 #5 ##4 #I3 #2 #I #O (Bit) 
1 * I 

1 8002 ! 
I 

1 FR2 j FRl / PF2 
i 
1 PFl j FlO / SUE 

I 

I ! 1 I I I 
OWE i RPD i 

1’ I I 

Data type: Bit 
RPD Rapid traverse rate of PMC control axis during axis control by the PMC 

0: Feedrate set by parameter No. 1420 
1: Feedrate specified by the feedrate data of an axis control command. 

In axis control by the PMC, the units for specifying dwell when the IS-C increment system is used 
are: 

0: 1 msec 
1: 0.1 msec 

DWE 

SUE 

FlO 

When external pulse synchronization is specified in axis control by the PMC, acceleration/ 
deceleration control for the axis to be synchronized with external pulses is: 

0: Applied (exponential acceleration/deceleration). 
1: Not applied. 

Sets the feedrate unit when feed per minute is specified during axis control by the PMC. 

FlO 

0 

1 

i tnput in mm i input in inches 1 

1 mmlmin 1 0.01 inch/min j 

1 I 

I 10 mm/min 1 0.1 inch/min j 1 

PFI and PF2 Sets the feedrate reduction unit when the PMC controls axes. 

PF2 PFl : Feedrate 

0 0 j l/l ! 

’ 0 ; 1 I l/10 I 

i 1 : 0 I l/100 I 
: 1 i 1 j l/1000 j 

FRI and FR2 Set the feedrate unit when feed per revolution is specified during axis control by the 
PMC. 

, 

i FR2 ! FRl i Input in mm i input in inches 1 
. 
; 0 i 0 

I 
1 I 

j 1 ; 1 i 
0.000 1 mm/rev 

I 

i 
0.000001 inch/rev 

i I I 1 
; 0 j 1 ! 0.001 mm/rev i 0.00001 inch/rev 1 
i 1 1 0 1 i 0.01 mm/rev 1 0.0001 inch/rev 1 
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4.44 Parameters of Axis Control by PMC 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
PIM When only the axes controlled by the PMC are used, the linear axis is: 

0: Influenced by inch/millimeter input. 
1: Not influenced by inch/millimeter input. 

NMT 

JFM 

G8C 

#7 #6 #5 #4 #3 #2 #I #o . (Bit) 

1; 

, 

8004 ! 
1 NDI , ; NCI / 1 , DSL 1 G8R 1 G8C i JFM ; NMT 1 
; 

f NCI i DSL i G8R j G8C / JFM ! NMT j I 

When a command is specified from the CNC for the axis on which the tool is moving according to 
axis control specification from the PMC: 

0: P/S alarm No. 130 is issued. 
1: The command is executed without issuing an alarm, provided the command does not involve 

a movement on the axis. 

This parameter sets the units used to specify feedrate data when continuous feed is specified in 
axis control by the PMC. 

i increment system 1 JFM i Input in mm I Input in inches i Rotation axis I I 
I 

IS-B 
j 0 I 1 mm/min 0.01 incNmin I 0.00023 rpm 

f 1 i 200 mm/min 2.00 inch/min i 0.046 rpm ’ 
I 
t 

* 0 i 
I 

IS-C 
, 0.1 mm/min 0.001 inch/min i 0.000023 rpm 
I I I 1 I 20 mm/min 1 0.2W inch/min i 0.0046 rpm j 

Look-ahead control for the axes controlled by the PMC is: 
0: Disabled. 
1: Enabled. 

Note) This parameter is valid for an axis for which bit 7 (NAHx) of parameter No. 1819 is set to 0. 

G8R Look-ahead control over axes controlled by the PMC is: 
0: Enabled for cutting feed (disabled for rapid traverse). 
1: Enabled for both cutting feed and rapid traverse. 

Note) This parameter is valid for an axis for which bit 7 (NAHx) of parameter No. 1819 is set to 0. 

DSL If the selection of an axis is changed when PMC axis selection is disabled: 
0: P/S alarm No. 139 is issued. 
1: The change is valid, and no alarm is issued for an unspecified system. 

NCI In axis control by the PMC, a position check at the time of deceleration is: 
0: Performed. 
1: Not performed. 

NDI During PMC axis control, when a diameter is specified for PMC controlled axes: 
0: The amount of travel specified in the command is multiplied by two but the speed specified 

in the command is used as is. 
1: The amount of travel specified in the command is used as is but the speed specified in the 

command is multiplied by l/2. 

Note) This parameter is valid when bit 3 (DIA) of parameter No. 1006 is set to 1. 
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4.44 Parameters of Axis Control by PMC 

[Example] The table below lists the values for PMC axis control and memory operation when a rapid 
traverse command specifies an amount of travel of 100.000 mm and a speed of 100 mm/ 
min. 

1 
I 

I Speed 

--.- 

n When specified with a PMC signal 1 When specified with - 
t ND/=0 j NDkl a a memory operation _. .-. -_- -- 

100 mrrVmin j 50 mrn/min : 100 mmJmin 

1 Amount of travel ! 200.000 mm j fOO.000 mm ' 100.000 mm m-.-_.---_- 
j travel time : 6Osec i 60 set 30 set 

#7 86 #5 #4 #3 #2 #I #O (Bit) 
, r -.m_ 

j 805 i ! 
I I 

i 
I i CDI : Pa--_. _ 

I f i 0 I b 

Data type: Bit 

CDI During PMC axis controf, when a diameter is specified for a PMC controlled axes: 
0: The amount of travel specified in the command is multiplied by two but the speed specified 

in the command is used as is. 
1: The amount of travel and speed specified in the command are used as is_ 

Note 1) This parameter is valid when bit 3 (DIA) of parameter No. 1006 is set to 1. 
Note 2) When CDI is set to 1, bit 7 (NDI) of parameter No. 8004 is disabled. 

[Example] The table below lists the values for PMC axis control and memory operation when a rapid 
traverse command specifies an amount of travel of 100.000 mm and a speed of 100 mm/ 
min. 

--- -..- -- I 

; When specified with a PMC signal ’ When specified with : I I CDL0 ; CDi=l i a memory operation i 
1 
j speed I lOOmm/min 1 

----- ----; 
100 mm/min I 100 mm/min ! P--_____ 1 

1 Amount of travel ; 200.000 mm ’ 100.000 mm 100.000 mm 1 ---I 
: Travel time 1 6Osec : 30 set : 30 set : 

! i.--------- 
--__I_ ._-.-_ _____ . 

! 8010 ; j DVDO group selection for each axis during PMC axis control ! 
- I- I .A 

Data type: Byte axis 
Valid data range: 1 to 4 

This parameter sets which DVDO group should be used for a control axis command for each axis during 
axis control by the PMC. 

r _---- - 

Set value ! Description 

j 6022 ; 
I 
i 

Data type: Word 
Unit of data: 
Valid data range: 

I 
1 i DUD0 A group (G142 to Gl53) 

2 1 Dl/DO B group (GA54 to G165) 
I 

I 3 I 

1 Di/DO C group (G166 to G177) 

I 4 ;-m0 D group (Gl7bm@j-------- , 

j Upper-limit rate of feed per revolution during PMC axis control 
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4.45 Parameters of Two-path Control 

i 
Increment system I t 

j Millimeter machine 

I - ! 
4 . 

/ 
Valid data range I 

Unit Data f , 
IS-8 : IS-C : 

1 1 
I 

mm/min I 6-15000 : 6-12000 i 

i Inch machine i 0.1 inch/min I 6-6000 : 6-4800 j 
i Rotation axis 4 1 1 deg/min 1 6-15000 : 6-12000 j 

This parameter sets the upper limit rate of feed per revolution during PMC axis control. 

4.45 Parameters of Two-path Control 

#7 #6 #5 #4 ##3 #2 #1 #0 (Bit) 
, I 

$Gy i 
f DSB i COF j 

I I I I 1 1AL j RST i 

1 i I j ! ! 1 4 

i I f ! I I 
I J 

Data type: Bit 
RST Reset key on the CRT/MD1 panel 

0: Effective for both tool posts 
1: Effective for the tool post selected by the tool post select signal 

IAL When an alarm is raised in one tool post in the automatic operation mode, 
0: The other tool post enters the feed hold state and stops. 
1: The other tool post continues operation without stopping. 

COF Tool post 1 and tool post 2 (under two-path control) use: 
0: Their own tool compensation memories. 
1: Common tool compensation memory. 

DSB The special single block function (under two-path control) is: 
0: Disabled. 
1: Enabled. 

. 
1 , ! 

j 8110 1 / Queuing M cocIe range (minimum value) 
I 

1 i. 

Data type: 2 words 
Valid data range: 0 and 100 to 99999999 

This parameter specifies the minimum value of the queuing M code. 
The queuing M code range is specified using parameter 8110 (minimum value) and parameter 8111 
(maximum value). 

(parameter 81 IO) 5 (queuing M code) 5 (parameter 8111) 

Note) A value of 0 indicates that the queuing M code is not used. 

, 
I 

/i 
8111 i Queuing M code range (maximum vaiue) 

Data type: 2 words 
Valid data range: 0 and 100 to 99999999 

This parameter specifies the maximum value of the queuing M code. 
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4.46 Parameters for Checking Interference 
between Tool Posts (Two-path Control) 

4.46 Parameters for Checking Interference between Tool Posts 
(Two-path Control) 

#7 #6 #5 - #4 #3 #2 #1 #0 (Bit) 

h40; ’ 
I i zCf_ ; fFE I fFM ! IT0 1 =lYl 4 TYO ’ 

Data type: Bit 
Tyo, TYl 

This parameter specifies the relationship between the coordinate systems of the two tool posts. 

0 Whenl’Yl =OandTYO=l Q WhenIYl =OandTYO=l 

x 
? Toof post 2 

x x 
/t\ ,,, Toot post 1 

I ! 

I 
Tooi post 2 I 

1 P- 
! w -+ i 

I 
j -&- 

i 
I 
; ’ i I 

i I 
I I Tool post 1 
/ .-+ 

i I I I i 

0 When~l=landlYO=O @ WhenTYl=landTYO=l 

X X 

” Tool post 1 /f\ 
I I I i Tool post 1 

I --+ 
I 

-++ i 
i 

Toot post 2 1 
v 
X 

I 

j 
Tool post 2 

’ A- 
i I 
i 

\1 

X 

IT0 When offset number 0 is specified by the T code, 
0: Checking interference between tool posts is stopped until an offset number other than 0 is 

specified by the next T code. 
1: Checking interference between tool posts is continued according to the previously specified 

offset number. 
IFM Specifies whether interference between tool posts is checked in the manual operation mode. 

0: Not checked 
1: Checked 

IFE Specifies whether interference between tool posts is checked. 
0: Checked 
1: Not checked 

ZCL Specifies whether interference along the 2 axis is 
tool posts. 

0: Checked 

checked while checking interference between 

1: Not checked (Only interference along the X axis is checked.) 
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4.46 Parameters for Checking Interference 
between Tool Posts (Two-path Control) 

1 r 
8151 1 

I 
1 

Distance along the X axis between the reference positbns of tool posts 1 and 2 j 

1 Ii 
I 
1 

Distance along the 2 axis between the reference positions of tool posts 1 and 2 j 
I 

Data type: 2 words 
Unit of data: 

Note) 

i Increment system i IS-B I IS-C i Unit : 
1 Millimeter machine 1 0.001 j 0.0001 i mm i 
! Inch machine 1 0.0001 t 0.00001 i inch ! 

Tool post 1 

Specify the X and 2 values (E, 5) of the refer- 
ence position of tool post 2 in parameters 
8151 and 8152, respectively, in the Z-X plane 
coordinate system. However, note that the 
reference position of tool post 1 is plotted at 
the zero point. 

After the parameter values are changed, perform manual reference position return for individual 
tool posts. Otherwise, data on the positional relationship between the tool posts stored in memory 
will not be updated to the new parameter values. 
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4.47 Parameters Related to Path Axis Reassignment 

4.47 Parameters Related to Path Axis Reassignment 

#7 #6 #5 #4 #3 #2 #I #O (Bit) 

I j ’ ; NRS ; SPE i ; : i ZSI 
; 8160 j , 

XSI a MXC 

L 4 
I I I 

Data type: Bit 
MXC During mixed control of the X- or Z-axis, measurement direct input function B for tool compensa- 

tion performs calculation based on: 
0: Machine coordinates for the path being controlled 
1: Machine coordinates for another path subject to mixed control 

Note 1) This parameter is valid for setting tool compensation values for the X- or Z-axis and setting 
shift of the workpiece coordinate system for the Z-axis. 

Note 2) This parameter cannot be used when mixed control is applied to paths for which different 
minimum command increments (metric or inch) are specified. 

XSI When MXC = 1, the machine coordinates along the X-axis for the other path subject to mixed 
control are fetched: 

0: With the sign as is 
1: With the sign inverted 

ZSI When MXC = 1, machine coordinates along the Z-axis for the other path subject to mixed control 
are fetched: 

0: With the sign as is 
1: With the sign inverted 

SPE The synchronization deviation is: 
0: The difference between the positioning deviation of the master axis and that of the slave axis. 
1: The difference between the positioning deviation of the master axis and that of the slave axis 

plus the acceleration/deceleration delay. 

Note) When the master and slave axes have different acceleration/deceleration time constants, set 1. 

NRS When the system is reset, synchronous, composite, or superimposed control is: 
0: Released. 
1: Not released. 

#7 #6 #5 #4 #3 #a #1 #o i (B t) 

i i 1 
i 8161 ! : ! ) i i 1 : CZM i NMR 1 

i 
, 

I I I I i I ! i , i - c 

Data type: Bit 
NMR When an axis subject to mixed control is placed in servo-off state: 

0: Mixed control is stopped. 

Note) 

CZM 

I : Mixed control is not stopped, provided bit 0 (FUP) of parameter No. 1819 is set to 1 to 
disable foliow-up for the axis. 

Mixed control is not stopped only when bit 0 (FUP) of parameter No. 1819 is set to 1. If follow-up 
is disabled with the follow-up signal (*FLWU <GO07 bit 5s = l), mixed control is stopped. 

When two Cs contour axes are subject to mixed control, the function for mixing zero point return 
commands for Cs contour axes is: 

0: .Not used 
1: Used 
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4.47 Parameters Related to Path Axis Reassignment 

#7 #6 #5 #t4 #3 ?#2 #l #o l ( w 
MUMx i MCDx ; MPSx / MPMx 1 OMRx 1 PKUx ; SERx i SMRx i 

! 1 
I i I I I I I 4 I 

Data type: Bit axis 
SMRx Synchronous mirror-image control is: 

SERx 

0: Not applied. (The master and slave axes move in the same direction.) 
1: Applied. (The master and slave axes move in opposite directions.) 

The synchronization deviation is: 
0: Not detected. 
1: Detected. 

Note) When both master and slave axes move in synchronization, the positioning deviations of the 
corresponding axes are compared with each other. If the difference is greater than or equal to the 
value specified in parameter No. 8181, an alarm occurs. When either axis is in the parking or 
machine-locked state, however, the synchronization deviation is not detected. 

PKUx In the parking state, 
0: The absolute, relative, and machine coordinates are not updated. 
1: The absolute and relative coordinates are updated. The machine coordinates are not 

updated. 
OM Rx Superimposed mirror-image control is: 

0: Not applied. (The superimposed pulse is simply added.) 
1: Appfied. (The inverted superimposed pulse is added.) 

MPMx When composite control is started, the workpiece coordinate system is: 

Note) 

MPSx 

Note) 

0: Not set automatically. 
1: Set automatically. 

When the workpiece coordinate system is automatically set at the start of composite control, it is 
calculated from the following: Current machine coordinates and the workpiece coordinates at the 
reference point of each axis (parameter No. 8184). 

When composite control is terminated, the workpiece coordinate system is: 
0: Not set automatically. 
1: Set automatically. 

When the workpiece coordinate system is automaticaliy set at the end of composite control, it is 
calculated from the following: Current machine coordinates and the workpiece coordinates at the 
reference point of each axis under composite control (parameter No. 1250). 

MCDx The axes to be replaced with each other under composite control have the coordinate systems 
placed: 

0: In the same direction. Simple composite control is applied. (The axes of tool posts 1 and 2 
move in the same direction.) 

1: In opposite directions. Mirror-image composite control is applied. (The axes of tool posts 1 
and 2 move in opposite directions.) 

This parameter determines the direction in which an axis moves. The parameter is also used to 
automatically set the coordinate system when composite control is started or terminated. 
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4.47 Parameters Related to Path Axis Reassignment 

Xl x2 

MCDz MCDz 
0 0 

T T 
-21 -22 

MCDz MCDz 
0 1 T 

MCDz MCDz 

’ O ..A L 

Xl 

MCDz MCDz t 

MUMx in mixed control, a move command for the axis: 
0: Can be specified. 
1: Cannot be specified. 

Note) Upon the execution of a move command along an axis for which MUMx is set to 1 during mixed 
control, alarm PI5226 is issued. 

#7 #6 #5 #4 #a ##2 #l #0 i (W 

- i NUMx j 
/ 8163 / \ I i SCDx j SCMx j SPSx ! SPMx 1 MDXx i 4 

I i 
I 

i 
, 

I t I I I 

Note) Set the parameters SPMx, SPSx, SCMx, and SCDx for the master axis. These settings are 
referenced during automatic workpiece coordinate setting for the master axis at the start of syn- 
chronous control. 

Data type: Bit axis 
MDXx In mixed control, the current position (absolute/relative coordinates) display indicates: 

0: Coordinates in the local system. 
1: Coordinates in the other system under mixed control. 

SPMx When synchronous control is started, automatic workpiece coordinate system setting for the 
master axis is 

0: Not performed. 
1: Performed. 
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Note) 

SPSX 

When a workpiece coordinate system is automatically set at the start of synchronous control, the 
workpiece coordinate system is calculated from the current machine coordinates and the work- 
piece coordinates of each axis at the reference position set in parameter No. 8185. . 

When synchronous control terminates, automatic workpiece coordinate system setting for the 
master axis is: 

0: Not performed. 
1: Performed. 

Note) When a workpiece coordinate system is automatically set at the end of synchronous control, the 
workpiece coordinate system is calculated from the current machine coordinates and the work- 
piece coordinates for each axis at the reference position set in parameter No. 1250. 

SCMx When workpiece coordinates are calculated in synchronous control: 
0: The workpiece coordinates are calculated from the machine coordinates of the slave axis. 
I : The workpiece coordinates are calculated from the machine coordinates of the master axis 

and slave axis. 
SCDx The positive (+) directions of the master axis and slave axis in the coordinate system in synchro- 

nous control are: 
0: Identical. 
1: Opposite. 

. 

NUMx When neither synchronous control nor mixed control is applied, a move command for the axis is: 
0: Not disabled. 
I : Disabled. 

Note) If a move command is specified for an axis with NUMx set to 1 when neither synchronous control 
nor mixed control is applied, P/S alarm No. 226 is issued. 

i ’ Master axis with which an axis is synchronized under synchronous control v 
8180 i 1 

, : * 

Data type: Byte axis 
Valid range: 1,2,3, . . . to the maximum number of control axes, or 201,202,203, . . . to 200 plus the 

maximum number of control axes 

This parameter specifies the number of the master axis with which an axis is synchronized. When 
zero is specified, the axis does not become a slave axis and is not synchronized with another axis. 
When an identical number is specified in two or more axes, one master axis has two or more slave 
axes. 
l Exercising synchronous control between two tool posts 

In the parameter of a slave axis, specify the axis number of the master axis with which the slave axis 
is to be synchronized. 

Setting: 1 to 8 
The value specified here must not exceed the maximum number of control axes. 

(Example 1) Synchronizing the Z-axis with the Z-axis 
Tool post 1 Tool post 2 

Parameter No. 8180x 0 Parameter No. 8180x 0 
Parameter No. 81802 0 Parameter No. 81802 2 
Parameter No. 8180~ 0 
Parameter No. 8180~ 0 
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l Exercising synchronous control in a tool post 
In the parameter of a slave axis, specify 200 plus the number of the master axis with which the 
slave axis is to be synchronized. 

Setting: 201 to 208 
The value specified here must not exceed 200 plus the maximum number of control axes. 

(Example 1) Synchronizing the Yl-axis with the Zl-axis 
Tool post 1 Tool post 2 

Parameter No. 8180x 0 Parameter No. 8180x 0 
Parameter No. 81802 0 Parameter No. 81802 0 
Parameter No. 8180~ 0 
Parameter No. 8180~ 202 

I I 

I 

j 8181 ! 
i Synchronization error limit of each axis (synchronous or composite control) : 

Data type: Two-word axis 
Unit of data: Unit of detection 
Valid range: 0 to 32767 

When the synchronization deviation is detected (SERx of Bit #I parameter No. 8162 is set to I), this 
parameter specifies the limit of the difference between the positioning deviation of the slave axis and 
that of the master axis. Set this parameter to the slave axis. 

r 9 

I 

’ ! : Display of the synchronization error of an axis (synchronous or composite j 
control) 

I 
!8182; i 
I I ’ I * 

Data type: Two-word axis 
Unit of data: Unit of detection 
Valid range: 0 or more 

When the synchronization deviation is detected (SERx of Bit #I parameter No. 8162 is set to l), this 
parameter specifies the difference between the positioning deviation of the slave axis and that of the 
master axis. (The value is used for diagnosis.) The deviation is displayed on the slave side 
The parameter is only of display. It should not be set. 
The difference between the positioning deviations is: 

(Positioning deviation of the master axis) k (Positioning deviation of the siave axis) 
A 

Plus for a mirror-image synchronization 
command 
Minus for a simple synchronization 
command 
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Axis under composite control in tool post 1 corresponding to an axis of tool 1 
! 

I i ( i 
i 1 

\Data type: Byte axis 
Valid range: 1,2, 3, . . . to the maximum number of control axes 

This parameter specifies an axis of tool post 1 to be placed under composite control with each axis of 
tool post 2. The value specified here must not exceed the maximum number of axes that can be used in 
tool post 1. When zero is specified, control of the axis is not replaced under composite control. An 
identical number can be specified in two or more axes, but composite control cannot be exercised for all 
of them at a time. 

Note) Specify this parameter only for tool post 2. 

(Example 1) Exercising composite control to replace the Xl-axis with the &-axis 
Tool post 1 Tool post 2 

Parameter No. 8183x 0 Parameter No. 8183x 1 
Parameter No. 81832 0 Parameter No. 81832 0 
Parameter No. 8183~ 0 
Parameter No. 8183~ 0 

(Example 2) Exercising composite control to replace the Yl-axis with the &-axis 

Tool post 1 
Parameter No. 8183x 
Parameter No. 81832 
Parameter No. 8183~ 
Parameter No. 8183~ 

Tool post 2 
Parameter No. 8183x 
Parameter No. 81832 

4 
0 

I 
1 

j ; 

I I ! 
Coordinates of the reference point of an axis on the coordinate system of 

I 

’ 8184 I * 

another axis under composite control 

i I I : ’ ; 

Data type: Two-word axis 
Unit of data: 

! , Increment system 1 IS-A ( IS-B 1 IS-C f Unit t 

i Millimeter machine ; 0.01 1 0.001 1 0.0001 / mm 1 
1 Inch machine 1 0.001 0.0001 0.00001 inch t 1 1 / 

j Rotation axis 
1 
1 0.01 / 0.001 1 O.OOOt 1 deg 

Valid range: 0 to +99999999 

This parameter specifies the coordinates of the reference point of an axis on the coordinate system of 
another axis under composite control. 
The parameter is validated when MPMx of bit 4 parameter No. 8162 is set to 1. 
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(Example) Exercising composite control to replace the Xl-axis with the X2-axis 

Xlrn 

T AZ2m I 

0 
7 

Reference point 
of tool post I 

A 

Ax 2m 

Zero point of the 
workpiece coordinate 
system of tool post 2 

Zero point of the 
workpiece coordinate 
system of tool post 1 

tool post 2 

v X2m 

(tilm , A&) are the coordinates of the reference point of tool post 2 on the workpiece coordinate 
system of tool post 1. (AXa , Ah) are the coordinates of the reference point of tool post 1 on the 
workpiece coordinate system of tool post 2. 

AXtm is specified for the X-axis of tool post 1 and A& for the X-axis of tool post 2. 

If bit 4 of parameter no. 8162 MPMx is set to 1 when composite control is started, the workpiece coordi- 
nate system satisfying the following conditions is specified: 

XI = (Value specified for the X-axis of tool post 1) k (Machine coordinates of X2) 

L Plus when parameter no. 8162 
MCDx of tool post 1 is set to 0 
Minus when parameter no. 8162 
MCDx of tool post 1 is set to 1 

X2= (Value specified for the X-axis of tool post 2) & (Machine coordinates of XI) 

L Plus when parameter no. 8162 
MCDx of tool post 2 is set to 0 
Minus when parameter no. 8162 
MCDx of tool post 2 is set to 1 

If bit 5 of parameter no. 8162 MPSx is set to 1 when composite control is terminated, the workpiece 
coordinate system satisfying the following conditions is specified: 
XI = Parameter No. 1250 of tool post 1 + Machine coordinate of XI 
x2 = Parameter No. 1250 of tool post 2 + Machine coordinate of x2 
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7. 
I 1 / 
i8185j I 

Workpiece coordinates on each axis at the reference position 1 
, 

Data type: 2-word axis 
Unit of data: 

Increment system 1 IS-A f IS-B j IS-C i Unit i 
Millimeter machine j 0.01 j 0.001 / 0.0001 j mm i 

j Inch machine i 0.001 i 0.0001 i 0.00001 j inch f 
; Rotation axis i 0.01 j 0.001 j 0.0001 I deg f 

Valid range: -99999999 to 99999999 

This parameter sets the workpiece coordinates on each master axis, subject to synchronous control, 
when the master and slave axes are at the reference position. This parameter is enabled when SPMx of 
bit 1 parameter No. 8163 is set to I. Set this parameter for the master axis. 

I ’ / 
/8186/ i 

Master axis under superimposed control ! I 1 I 
I I 1 i 

Data type: Byte axis 

Valid range: 1, 2, 3, . . . to number of control axes 
This parameter specifies the axis number of the master axis under superimposed control. 
When zero is specified, the axis does not become a slave axis under superimposed control and the 
move pulse of another axis is not superimposed. 

: 
i 8190 1 

: Rapid traverse rate of an axis under superimposed control 1 
I I b I 

Data type: Two-word axis 
Unit of data and valid range: 

Increment system 
I Valid range I 

“‘it Of d* f IS_A IS-B i IS-C ! 
: Millimeter machine I 1 mmlmin I 1 3Oto240000~ 30to100000( 

: Inch machine 1 0.1 inch/min i 30 to 96000 j 30 to48000 i 
: Rotation axis / 1 deg/min 1 30 to 240000 1 30 to’ 106000 ! 

Set a rapid traverse rate for each of the axes when the rapid traverse override of the axes (master and 
slave axes) under superimposed control is 100%. 

1 
8191 1 

1 FO velocity of rapid traverse override of an axis under superimposed control ’ 
, 

I I ! : 

Data type: Word axis 
Unit of data and valid range: 

Increment system 

t 
I , 

I 

i , Unit Of data [ 
Valid range 

I ISmA IS-8 1 9 IS-C ! 
I Millimeter machine i I 1 mm(min 1 6tol5000 1 6tol2OOO 1 
i Inch machine f , 0.1 inch/min 1 6 to 6000 ! 6to4800 1 
i Rotation axis ! 1 deg/min t 6to150000 ! 6to12000 ! 

This parameter specifies the FO velocity of rapid traverse override for each of the axes (master and slave 
axes) under superimposed control. 
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1 8192 ; 
i I I I 

Linear acceleration/deceleration time constant in rapid traverse of an aXis ; 
under superimposed control 

Data type: Word 
Unit of data: ms 
Valid range: 0 to 

axis 

4000 

This parameter specifies the linear acceleration/deceleration time constant in rapid traverse for each of 
the axes (master and slave axes) under superimposed control. 

, 
I f 1 
;8193/ 

Maximum cutting feedrate under superimposed control 
! 

Data type: Two words 
Unit of data and valid range: 

I 1 Valid range 
1 I 

increment system / a “‘It Of d* 1 IS-A. IS-B ! IS-C j 
! Millimeter machine i 1 mm/min j 30 to 240000 ! 30 to 100000 i 
1 Inch machine : 0.1 inch/min ! 30 to 76000 I 30 to 48000 i 

Rotation axis 
1 
; 1 deg/min 1 30 to 240000 i 30 to 100000 j 

This parameter specifies the maximum cutting feedrate under superimposed control. 

1 7 

; 8194 : ’ 
Maximum cutting feedrate of an axis under superimposed control 

1 
; 1 

Data type: Two-word axis 
Unit of data and valid range: 

I 
I 

Increment system [ Unit of data 
Valid range 

1 IS-i, IS-B i IS-C j 
; Millimeter machine I 

Inch machine 

I 1 mmimin j 6 to 240000 [ 6tolOOOOO i 
i 0.1 incNmin i 6 to 96000 1 6 to 48000 i 

Rotation axis I I deg/min i 6 to 240000 ’ 6 to 100000 j 

This parameter specifies the maximum cutting feedrate for an axis under superimposed control. 

-231- 



4.48 Parameters for Angular Axis Control 

4.48 Parameters for Angular Axis Control 

#7 #6 #5 #4 #3 ##2 #1 #O (Bit) 

r&J i 
i ji 

/ / 
, 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
AAC 

0 li 
Am 

0 . . 

1: 

Does not perform angular axis control. 
Performs inclined axis control. 

The machine tool is moved along the 2 axis during manual reference position return along the 
Y axis under angular axis control. 
The machine tool is not moved along the Z axis during manual reference position return along 
the Y axis under angular axis control. 

- I 
/ 8210 

! 1 I 
1 j Inclination angle for angular axis control ! I 

( 
/ 

;! I L 4 

Data type: 2 words 
Unit of data: 0.001 degree 
Valid data range: 20000 to 60000 

1 
Axis number of a slanted axis subject to stanted axis control 

1; i 

; 8212 ( i Axis number of a Cartesian axis subject to slanted axis control 1 

I I j I 
I J 

Data type: Word 
Unit of data: Number 
Valid data range: 1 to number of controlled axes 

These parameters set the axis numbers of a slanted axis and Cartesian axis subject to slanted axis 
control. 
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4.49 Parameters Related to B-Axis Control 

#7 #6 #5 #4 #3 #2 #l #o (Bit) 

- 
; 8240 i 

j MST ! ABS i SOV ; TEM j REF ’ 
I 
I I i i 1 I 

Data type: Bit 
REF Reference position return operation by G28: 

0: Always uses deceleration dogs in the same way as a manual reference position return 
operation. 

1: Uses deceleration dogs when a reference position has not yet been set, but is performed by 
rapid traverse when a reference position has already been set (in the same way as an 
ordinary G28 command). 

TEM When an offset movement is made in a block containing a T code: 
0: M code and MF are output before a movement along an axis. 
1: M code and MF are output after a movement along an axis. 

SOV A G110 block: 
0: Overlaps the next block. 
1: Does not overlap the next block. 

ABS The B-axis command is: 
0: An incremental command. 
1: An absolute command. 

MST When an M code for starting a movement along the B-axis is specified: 
0: Operation is started after a ready notice using the FIN signal is received. 
1: Operation is started without waiting for a ready notice. 

I 

#7 #6 #5 #I4 #3 #2 #l #O (Bit) 
I 

I . 

i  

I 

j 8241 i ; I j MDF ) MDG i FXC / 
1 

1 ji I t : ! I i I 
I [ 

Data type: Bit 
FXC In canned cycle G84: 

0: The spindle is rotated clockwise or counterclockwise after MO5 is output. 
1: The spindle is rotated clockwise or counterclockwise without first outputting MO5 

MDG The initial continuous-state value for starting B-axis operation command registration is: 
0: GO0 mode (rapid traverse). 
1: GO1 mode (cutting feed). 

MDF The initial continuous-state value for starting B-axis operation command registration is: 
0: G98 (feed per minute). 
1: G99 (feed per rotation). 

#7 #t6 #5 #4 #3 #2 #l #o (Bit) 

Data type: Bit 
COF For tool post 1 and tool post 2 (under two-path control): 

0: A separate B-axis offset value is set. 
1: A common B-axis offset value is set. 
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. 

/ i Axis number used for B-axis control 
I 

i 8250 j 
I 

! 
I 1 , 

Data type: Byte 
Valid data range: 1 to number of controlled axes (in one-system control) 

11 to ((number of controlled axes for tool post 1) + 1 I), or 
21 to ((number of controlled axes for tool post 2) + 20) (in two-path control) 

This parameter sets which axis is to be used for B-axis control. 
In one-system control, set the controlled axis number of a selected B-axis. 
In two-path control, set the axis number, used for B-axis control on tool post 1, added to 10 when a tool 
post 1 axis is used. Set an axis number, used for B-axis control on tool post 2, added to 20 when a tool 
post 2 axis is used. 

Example of setting: 

(1) For one-system control 
When the fourth axis is controlled as the B-axis, set 4 in this parameter. Furthermore, specify a DI/ 
DO number to be used for the fourth axis in parameter No. 8010. 

(2) For two-path control 

( 1 a 

(b) 

( ) C 

No 

When B-axis control is applied to tool post 1 only 
When the fourth axis of tool post 1 is controlled as the B-axis, set 14 with this parameter. 
Furthermore, specify the DI/DO number to be used for the fourth axis with parameter No. 8010 
for tool post 1. 

When B-axis control is applied to tool post 2 only 
When the fourth axis on tool post 2 is controlled as the B-axis, set 24 with this parameter. 
Furthermore, specify a Dl/DO number to be used for the fourth axis in parameter No. 8010 for 
tool post 2. 

When B-axis control is applied separately to tool post 1 and tool post 2 
Make the settings described in (a) and (b) above. 

6 

When B-axis control is simultaneously applied to both tool post 1 and tool post 2 
When the fourth axis for tool post 1 is controlled as the common B-axis, set 14 with this pa- 
rameter for both tool post I and tool post 2. Furthermore, @ecify a DVDO number to be used 
for the fourth axis in parameter No. 8010 for tool post 1. 

I I 
i 

/I 

M code (GlOl) for specifying the start of first program operation I 

3 
. 

1 

I; 

M code (G102) for specifying the start of second program operation I 

/ i I 

M code (G103) for specifying the start of third program operation 

Data type: 2-word 
Valid data range: 6 to 99999999 

These parameters set M codes for starting previously registered B-axis operation programs. M codes 
(such as M30, M98, and M99), already used for other purposes, cannot be set. 
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~~_~ 
I 

! 
! 8257 : 

j 7 code number for tool offset cancellation 
! ; 

Data type: Byte 
Valid data range: 0 to 90 

This parameter sets a T code number for tool offset cancellation. When a T code from (setting + 1) to 
(setting + 9) is specified, tool offset is specified. 

I ’ 

i j 
/ 8258 I i 

Clearance, used in canned cycle G83, for the B-axis I 
i ! t 

t I 

Data type: 2-word 
Valid data range: 0 to 99999999 
Unit of data: 

i I Increment system f IS-B i IS-C 1 Unit i 
I Millimeter machine i 0.001 i O.O0Ol i mm ] 
! Inch machine 1 0.0001 / o.oooo1 I inch ! 

This parameter sets the ciearance used for peck drilling cycle G83. 

V 
V 

A A ’ A r A u 
I I I I I I 

I I I I 8 I 

9 I I I I I I 

I I 1 I I I 
I I I 1 I I 
: \J I I I I 

I I I I I d 
I I 1 I I 

v v 8 I I I , 

m III1 
I 

I I I I 

I I II 

q 

I t 8 I , 
I I I I I 
I I I I I 
I I 8 I 
I I I d 8 

I I I 
I I I 1 
I I I 
I a I 
I I I 
I # I 
I , 8 

=c: 

d 
8 
I 

I 

V 
I 

I 

I 

I 

I 

I 

I 

G83 

q:Depth of cut 
d:Clearance 

- - - - - - -) Rapid traverse 

- Cutting feed 

Point B 
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4.50 Parameters of Simple Synchronous Control 

#7 #6 #5 #4 I#3 #2 #1 #IO (Bit) 
I 
I ! *i , ! 8 I I 1 

/ ] i 
I 
; i SYI ’ SYO ] 

Data type: Bit 

f SYl j 
+ 

SYO i i 

i 0 i 0 1 The simrale svnchronous control is not Derformed. I 

0 / 1 ’ I The X axis is the master axis. (The fourth axis synchronizes the / 

I I X axis.) I 

I ’ ! O i The Y axis is the master axis. (The fourth axis synchronizes the i 

I i Y axis.1 t 
1 j 1 

I 
The 2 axis is the master axis. (The fourth axis synchronizes the j 
Z axis.) I 

SOF The synchronization function is: 
0: Not used. 
1: Used. 

#7 #6 X5 #4 ##3 112 #1 #0 (Bit) 

I 1 I I I 

j 8302 ; I 
I I I i I I 

/ t-! f ; j I 1 i ATS / ATE 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Datatype: Bit 
ATE Automatic setting 

0: Disabled 
1: Enabled 

ATS Automatic setting 
0: Not started 
1: Started 

of grid positioning for simplified synchronous control is: 

of grid positioning for simplified synchronous control is: 

Note 1) When the bits are set to I, parameter No. 8316 and bit 4 (APZx) of parameter No 
master and slave axes are set to 0. 

Note 2) These bits are automatically set to 0 once grid positioning has been completed. 

. 

Axis number of master axis in synchronous control 

1815 for the 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte axis 

<For the T system> 

Select a master axis and slave axis for simple synchronous control. Set a master axis number for the axis 
used as a slave axis. Set the parameters for the first to fourth axes with parameter No. 8311, as follows: 
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Units digit in the parameter for the first axis + Set the master axis number for the first axis. 
Tens digit in the parameter for the first axis + Set the master axis number for the second axis. 
Units digit in the parameter for the second axis + Set the master axis number for the third axis. 
Tens digit in the pkrameter for the second axis + Set the master axis number for the fourth axis. 
Units digit in the parameter for the third axis + Set the master axis number for the fifth axis. 
Tens digit in the parameter for the third axis + Set the master axis number for the sixth axis. 
Units digit in the parameter for the fourth axis + Set the master axis number for the seventh axis. 
Tens digit in the parameter for the fourth axis + Set the master axis number for the eighth axis. 

[ Number i Tens digit i Units digit i 

! First i Secondaxis [ First axis / 
: Second / Fourth axis 1 Third axis 
I Third i 

] 
Sixth axis j Fifth axis j 

I Fourth 1 Eighth axis 1 Seventh axis i 1 

The axis number settings are: 0 for the first axis, 1 for the second axis, 2 for the third axis, and SO on. 

Note) For an axis for which 0 is specified, the first axis is the master axis. This means that when the 
synchronous control signal for the axis is set to 1, the first axis becomes the master axis for 
synchronous control. 

<For the M system> 

Valid data range: 0, 1 to number of controlled axes 

Select a master axis and slave axis for simple synchronous control. Set a master axis number for the 
slave axis side. The axis number settings are: 1 for the first axis, 2 for the second axis, 3 for the third 
axis, and so on. 

Example: When using the first axis (X-axis) as the master axis, and the third axis (z-axis) as the slave 
axis, set parameter No. 8311 as follows: 

Parameter No. 8311 X (first axis) =o 
Parameter No. 8311 Y (second axis) = 0 
Parameter No. 8311 2 (third axis) = 1 
Parameter No. 8311 A (fourth axis) = 0 

Note) Specifying the third axis (Z-axis) as the master axis, and the first axis (X-axis) as the slave axis is 
not allowed. The master axis number must always be smaller than the slave axis number. 

- 
j 8312 ’ : Enabling/disabling mirror image in synchronous control 

I ; j I 

Data type: Byte axis 
Valid data range: 

This parameter sets the mirror image function. When 100 or a greater value is set with this parameter, 
the mirror image .function is applied to synchronous control. Set this parameter for the slave axis. 

Example: To establish reversed synchronization when using the third axis as the master axis and the 
fourth axis as the slave axis, set parameter No. 8311 and parameter No. 8312 as follows: 

Parameter No. 8311 (first axis) = 0 Parameter No. 8312 (first axis) = 0 
Parameter No. 8311 (second axis) = 20 Parameter No. 8312 (second axis) = 0 
Parameter No. 8311 (third axis) = 0 Parameter No. 8312 (third axis) = 0 
Parameter No. 8311 (fourth axis) = 0 Parameter No. 8312 (fourth axis) = 100 
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I 

83131 ! 
[ 

4 
i 

I 
i Limit of the difference between the amount of positioning deviation of tt$ 
j j master and slave axes ! 

1: I 1 

Data type: Word 
Unit of data: Unit used for the detection 
Valid data range: 0 to 32767 

Set the limit of the difference between the amount of positioning deviation of the master and slave (fourth) 
axes. If the difference between them exceeds the limit assigned to the parameter, the alarm (No. 213) 
is activated. 

1 8314 j 1 I 
I 

I , I Allowable error in synchronization error check i 

Data type: Word axis 
Unit of data: Unit used for the detection 
Valid data range: o to 32767 

This parameter sets, in the detection unit, the allowable error when a synchronization error check is 
made. The mechanical coordinates of the master axis and slave axis are monitored. When a synchro- 
nization error equal to or greater than the value set in this parameter is detected, servo alarm No. 407 is 
issued, and the machine is stopped. Set this parameter for the master axis. When 0 is set with this 
parameter, no synchronization error check is performed. 

pm/ ! 
1 

, ! Maximum compensation value for synchronization 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Word axis 
Unit of data: Unit used for the detection 
Valid data range: o to 32767 

This parameter sets the maximum compensation value for synchronization. When a compensation 
value greater than the value set in this parameter is used,‘servo alarm No. 407 is issued. 

r 

I 1 
i6316~ i 1 

I i i I Difference between reference counters for master and slave axes -. 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: 2-word 
Data unit: Detection unit 
Valid data range: -99999999 to 99999999 

This parameter indicates the difference between the values in the reference counter for the master 
axis and that for the slave axis. 

Note) Once grid positioning has been completed, the difference between the reference counters is 
automatically set in this parameter. At this time, bit 1 (ATS) of parameter No. 8302 is set to 0. 
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, 
I i 

j 8317 I ) , 

: Torque difference alarm detection time 

Data type: Word 
Data unit: ms 
Valid data range: 0 to 4000 (When 0 is set, 512 ms is assumed.) 

This parameter specifies the period between the servo preparation completion signal (SA cFOOO bit 
64 being set to 1 and the check of the torque difference alarm being started, for the torque difference 
alarm detection function. 

The set value is rounded up to the nearest a multiple of 16 ms. 

[Example] When 100 is specified, 112 ms is assumed. 

4.51 Parameters of Related to Check Termination 

1 

I 
1 

/ 8341 / 
I 

i Program number subject to check termination I 

I 
; : I 

J 

Data type: Word 
Valid data range: 0 to 9999 

This parameter sets the program number, including a sequence number, subject to sequence number 
check termination. Parameter No. 8342 is used to set a sequence number subject to check termination. 

Note) A program number can also be set on the setting screen. If a program number is set on the 
setting screen, the value of the parameter is changed accordingly. 

1 

3342; , i Sequence number subject to check termination I 
i - 1 

Data type: 2-word 
Unit of data: 
Valid data range: 0 to 9999 

This parameter sets the sequence number subject to sequence number check termination. 
If the block containing the sequence number set with this parameter is executed while the program set 
with parameter No. 8341 is being executed, a single block stop occurs after the block is executed. At 
this time, the setting is automatically set to -1. Upon power-up, the setting is automatically set to 0. 

Note) A sequence number can also be set by using the setting screen. If a sequence number is set on 
the setting screen, the value of the parameter is changed accordingly. 
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4.52 Parameters of High-Speed High-Precision 
Contour Control by RlSC (16.MB) 

. 

4.52 Parameters of High-Speed High-Precision Contour Control by RISC (160MB) 1 

(1) Parameters of acceleration and deceleration before interpolation . 

j 8400 j 
I / 

f 
i 

! 
Parameter 1 fordetermining alinearacceleration/deceleration before interpo- 1 

I lation ! 

Data type: Two words 
Unit of data: 
Valid range: 

Increment system Unit 
I Valid range i I 

is-B 1 IS-C I 

j Millimeter machine 
, 
i Inch machine 

( lmtdmin i lOto i lto6OOO j 
I 0.1 inch/min j 10 to 60000 i 1 to 6000 I 

i Rotation axis 1 1 de&nin 1 lOto6OOOO i 1 to6000 ! 

This parameter determines a linear acceleration and deceleration before interpolation. Usuallv. set the 
maximum cuttina sDeed (Parameter No. 14221. 

I 1 

I 1 I 
I 1 

i8401/ : i 
1 1 1 Parameter 2 for determining a linear acceleration/deceleration before inter- 
, i polation i , 

Data type: Word 
Unit of data: 1 ms 
Valid range: 0 to 4000 

This parameter specifies the time required until the speed specified in parameter 1 is achieved. 

Note) The function for linear acceleration/deceleration before interpolation is canceled when either 
parameter no. 8400 or 8401 is set to 0. 

Velocity 

I 

8 

, 

Parameter 2 

rtme 

#7 #6 #5 #4 ##3 #I2 #l #O (Bit) 
- t I I 

I i 

/ 6402 , : 1 * 
f I 1 I I i I 

: : BAD0 1 j DST j BLK / I 
, 
1 NWBL / I 

9 I c i J 

Data type: Bit 
NWBL, BAD0 Select the type of acceleration/deceleration before interpolation. 
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4.52 Parameters of High-Speed High-Precision 
Contour Control by RISC (l&MB) 

BAD0 5 NWBL ; Meaning 

0 ; 0 i Linear type is used for acceleration/deceleration prior to pre-read , 
, I interpolation 

, 1 ! 1 ! &Ii-shape type is used for acceleration/deceleration prior to pre- . 
I i read interpolation. 

BLK Be sure to set 0. 
DST Be sure to set 1. 

#7 #6 #5 #4 #3 #2 #l #O (Bit) 

1 : I 

i 8403 ! 
I 

’ 
, i i SGO i i ; PLC2 i PLCl : MSU i ! 

Data type: Bit 
MSU When GOO, or an M, S, T, or B code is specified in HPCC mode: 

0: An aiarm is issued. 
1: The CNC executes the command. 

PLCI In HPCC mode, a stroke check before movement for stored stroke limit 1 is: 
0: Not performed. 
1: Performed. 

PLCZ In HPCC mode, a stroke check before movement for the stored stroke limit is -2: 
0: Not performed. 
1: Performed. 

SGO When GO0 is specified in HPCC mode: 
0: The setting of bit 1 (MSU) of parameter No. 8403 is followed. 
1: The tool is moved along the axis at the feedrate set with parameter No. 8481, replacing the 

GO0 command with the GO1 command, regardless of the setting made for bit 1 (MSU) of 
parameter No. 8403. 

(2) Parameters of automatic velocity setting 

I 

’ 
1 

j841Oi 
Allowable velocity difference in velocity determination considering the veloc- ! 
ity difference at comers 

I , ! 
- % I 

Data type: Word axis 
Unit of data: 
Valid range: 

I 
Increment system ; I 

i 
Unit 1 

Valid range 

IS-B i IS-C 1 
. Millimeter machine i 1 mm/min / 10 to60000 -j 1 to 6000 / 
, 
i Inch machine i 0.1 inch/min 1 10 to 60000 i 

-1 t 
to 6000 ! 

I Rotation axis i 1 deg/min i lOto 1 1 to6000 1 

If zero is specified for all axes, the machine does not decelerate at corners. 

When the function for determining the velocity considering the velocity difference at corners is used, the 
system calculates the feedrate whereby a change in the velocity element of each axis does not exceed 
this parameter value at the interface between blocks. Then the machine decelerates using acceleration/ 
deceleration before interpolation. 
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i I 

j8416/ i 1 Look-ahead bell-shaped acceleration/deceleration before interpolation 
I 

+ 
1 j; 

Data type: 2-word 
Unit of data: ms 
Valid range: 0 to 99999999 

This parameter sets the time required to reach the feedrate set with parameter No. 8400 or No. 8401 in 
look-ahead bell-shaped acceleration/deceleration before interpolation. 

#7 #6 #5 #M #B #2 #1 Nl i (B t) 
r 4 I I 1 
i / 8451 / 

I 
i 

1 i i I ! 1 
! NOF i , I : ZAG j I 6 I I I I i USE : 

- 

Setting input 
Data type: Bit 
USE Automatic velocity control is: 

0: Not applied. 
1: Applied. 

ZAG The velocity is: 
0: Not determined according to the angle at which the machine descends along the Z-axis. 
1: Determined according to the angle at which the machine descends along the Z-axis. 

NOF In a block where automatic velocity control is validated, the F command is: 
0: Vaiidated. 
1: ignored. 

1 ’ 

[ 862 j i 

7 

I ; I Range of velocity fluctuation to be ignored 

Setting input 
Data type: Byte 
Unit of data: % 
Valid range: 0 to 100 (Standard settina: IO) 

I i I 
4 

I 

/ 8456 / ’ 
I 

/ Area-2 override : . I 

Data type: Word 
Unit of data: % 
Valid range: 1 to 100 (Standard settina: 80) 

This parameter specifies an override in area 2 of velocity calculation considering the cutting load. 

I / , I 

i 8457 j j I - : Area-3 override 

Data type: Word 
Unit of data: % 
Valid range: 1 to 100 (Standard settina: 70) 

This parameter specifies an override in area 3 of velocity calculation considering the cutting load. 

. 
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4.52 Parameters of High-Speed High-Precision 
Contour Control by RISC (16.MB) 

j 8458 / 
I : : Area-4 override i 

Data type: Word 
Unit of data: % 
Valid range: 1 to 100 (Standard settina: 60) 

This parameter specifies an override in area 4 of velocity calculation considering the cutting load. 

#7 #6 #5 #I4 #I3 #2 #l #O i w 

Data type: Bit 
CDC Be sure to 
CTY Be sure to 

set to 0. 
set to 1. 

j Initial feedrate for automatic feedrate control 

Data type: 2-word 
Unit of data and valid range: 

Increment system Unit 
Vaiid range I I I I IS-B 1 IS-C ! 

i Millimeter machine j 1 mmimin : 0 to 600000 : 0 to 60000 1 L 1 
1 Inch machine ; 0.1 inch/min I 0 to 600000 : 0 to 60000 ] 
: Rotation axis I : 1 dea/min i Oto600000 ’ Oto60000 1 

This parameter sets the initial feedrate for automatic feedrate control. 
In automatic feedrate control, the initial feedrate set with this parameter is used at the beginning if no F 
command is specified in the program. Usually, set the maximum cutting feedrate (specified in parame- 
ter No. 1422). I 

7 / 1 

j 8465 : j 
1 Maximum allowable fee&ate for automatic feedrate control 

j I I 

Data type: 2-word 
Unit of data and valid range: 

Increment system Unit 

I I Valid range 

IS-B 1 IS-C ( 
i Millimeter machine i 1 mrn/min i 0 to 600000 ! 0 to 60000 i 
i Inch machine i 0.1 inch/min ; 0 to 600000 j 0 to 60000 : 
; Rotation axis 1 deg/min 1 0 to 600000 : 0 to60000 j 

This parameter sets the maximum allowable feedrate for automatic feedrate control. Usually, set the 
maximum allowable cutting feedrate (set in parameter No. 1422). 
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4 * 
. 

/ 8470 i i Parameter for determining allowable acceieration in velocity calculation ; 
: 

/ 
: considering acceieration 

_’ 

Data type: Word axis 
Unit of data: ms 
Valid range: 0 to 32767 

When the function for calculating the velocity considering the acceieration is used under automatic 
velocity control, this parameter is used to determine the allowable acceleration. The time required until 
the maximum cutting speed (parameter No. 1422) is reached must be specified here. 

#7 #I6 #5 #4 #If3 #2 #1 #Q (Bit) 

Data type: Bit 
CIR The function of automatic velocity control considering acceleration and deceleration during circu- 

lar interpolation is: 
0: Not used. 
I: Used. 

When 1 is set, parameter No. 8470 for determining the allowable acceleration must be specified. 
BIP The function of deceieration at corners is: 

0: Not used. 
1: Used. (Alwavs set 1.) 

#7 #6 #5 ##4 #3 #2 #I (10 (Bit) 

i t I 

/q ! i i j  1 
6 

1 
I 

I 1 / 

, RI2 1 RI1 
I 

! RIO i I I - I n I 1 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Bit 
Rl2, RI1 , RIO: Always set the following values. 

; RI2 / RI1 ; RIO 1 

i Setting j 0 ; 1 ; 0 / 

Rapid traverse rate in HPCC mode 

Data type: 2-word axis 
Unit of data and valid range: 

Increment system Unit 
Valid range 

IS-B 1 IS-C , 
j Millimeter machine 1 , lmmhnin f Oto600000 j Oto60000 ! 
i Inch machine 1 0.1 inch/min i 0 to 600000 / 0 to 60000 1 
i Rotation axis f 1 de@min ! Oto600000 j Oto60000 1 

When bit 7 (SGO) of parameter No. 8403 is set to 1, this parameter sets the rapid traverse rate in the 
HPCC mode. 
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4.53 Other Parameters 

Note) The GO0 command is replaced with the GO1 command before execution. So, even if a feedrate 
is specified for two axes, the rapid traverse rate set with this parameter is aiways used. 

[Example] If the following command is specified when a rapid traverse rate of 1000 mm/min is 
set FIOOO, rather than F1414, is used: 
GO0 Xl OO.YlOO.; 

(3) Parameters of axis control 

i 
i 7510 

i 
i 

! j 1 Maximum number of axes controlled by RISC 
f i 

Data type: Byte 
Valid range: 1,2, 3, . . . to the maximum number of control axes 

This parameter specifies the maximum number of axes to be controlled by RISC. 

[Example] Six axes are provided. Starting from the first axis, they are the X-axis, Y-axis, Z-axis, A- 

4.53 

axis, B-axis, and C-axis. To control the fourth axis (A-axis) by RISC, specify 4. When 4 is 
specified, X-, Y-, and Z-axes are also controlled by RISC. 
X-, Y-, Z-, and A-axes: Controlled by RISC 
B- and C-axes: Not controlled by RISC 

Other Parameters 

#7 #6 #5 #4 #3 #2 #l #0 i w 

rj&J i 
i 
[ 1 I i ! 

i / I I ( CNA 1 RSK 
- I I 

Data type: Bit 
RSK When the RESET key is pressed, the key code is: 

0: Not passed to the application. 
1: Passed to the application. 

Note) This parameter is used with the C executor. Any modifications to the value set for this parameter 
does not become effective until after the system is next powered on. 

CNA When an NC alarm is issued during the display of the user screen for the C executor: 
0: The NC alarm screen can be displayed depending on the setting of bit 7 (NPA) of param- 

eter No. 31 Il. 
1: The NC alarm screen is not displayed. 

Note) This parameter is used only for the C executor. 

#7 #6 x5 #4 #3 #2 #1 #0 i w 

Data type: Bit 
PLD When the P-code loader function is used (macro compiler/executor): 

0: RAM is initialized and the entire contents of RAM are rewritten. 
1: RAM is not initialized, being overwritten instead 

CTV When CAP II is provided, 1 must be specified. 
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4.53 Other Parameters 

, #7 ii6 #5 ##4 #3 #2 #l #O (Bit) 
7 

I I I I 
I f 1 1 I 1 I 

1 8703 t I I I 
I 

! LCL ’ DLF 1 
t 1’ j ; ; i i : , 

1 

Data type: Bit 
DLF If an incomplete program file is created because program registration, performed via a communi- 

cation board such as MAP is interrupted by a reset or alarm, the file is: 
0: Not deleted. 
1: Deleted. 

Note) 

LCL 

This parameter is used with the OSI/Ethernet function. 

When a change in the internal state of the CNC (such as a change in the number of part programs 
or selected programs) occurs, information about the change is: 

0: Not sent to the host. 
1: Sent to the host. 

Note) This parameter is used with the OSI/Ethemet function. 

j l 8760 
1 

i 
I Program number for data registration (data input/output function using the 1 

I 
1 ! i l/O link) 1 

I 

Data type: Word 
Valid data range: 0 to 9999 

When the data input/output function using the I/O link is used, this parameter sets the program numbe.rs 
of the programs to be used for registering data (parameters, macro variables, and diagnostic data) from 
Power Mates. 

. 

For a Power Mate in group n, the following program numbers are used: 
For parameters: Setting + n x 10 + 0 
For macro variables: Setting + n x 10 + 1 
For diagnostic data: Setting + n x 10 + 2 6 

Example: When 8000 is set 

8000: Parameters of group 0 (l/O channel = 20) 
8001: Macro variables of group 0 (I/O channel = 20) 
8002: Diagnostic data of group 0 (l/O channel = 20) 
8010: Parameters of group 1 (I/O channel = 21) 
8011: Macro variables of group 1 (I/O channel = 21) 
8012: Diagnostic data of group 1 (I/O channel = 21) 
8020: Parameters of group 2 (l/O channel = 22) 
8021: Macro variabies of group 2 (l/O channel = 22) 
8022: Diagnostic data of group 2 (I/O channel = 22) 

8150: Parameters of group 15 (l/O channel = 35) 
8151: Macro variables of group 15 (l/O channel = 35) 
8152: Diagnostic data of group 15 (I/O channel = 35) 

a Note) When 0 is set, the input/output of parameters, macro variables, and diagnostic data cannot be 
performed, but program input/output processing is performed. 
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! 8781 j 
i 

I Amount of DRAM used with the C executor I 

Note) When this parameter is set, the power must be turned off before operation is continued. 

Data type: Byte 
Unit of data: 64k Byte 
Valid data range: 16 to 64 

This parameter sets the amount of DRAM to be used by the C executor. Specify a size of no less than 
1024K bytes, in multiples of 64K bytes. if a value that exceeds the valid data range is specified, 0 is 
assumed. 

Note) The available size depends on the amount of installed DRAM and the selected options. 

#7 86 #5 #4 #3 #2 Xl #0 i (8 v 

Data type: Bit 

Bit parameter 1 for 

j 8802 i 

machine tool builder 

#7 #6 #5 #M #3 ##2 #l #O i (W 

Data type: Bit 

Bit parameter 2 for machine tool builder 

Note) These parameters are used only by the machine ‘tool builder. Refer to the relevant manual 
supplied by the machine tool builder for details. 

i 
/ 8811 I . 2-word parameter 1 for machine tool builder 
- . 

! 8812 i j 2-word parameter 2 for machine tool buPder . 
- I 

I I ’ I 
( 8813 j 1 2-word parameter 3 for machine tool builder 

; : 

I 

Data type: Z-word 
Valid data range: -99999999 to 99999999 

Note) These parameters are used only by the machine tool builder. Refer to the relevant manual 
supplied by the machine tool builder for details. 
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4.54 Parameters for Maintenance 
, 

#7 4% #I5 #4 #3 #2 #I #O (Bit) 

iem i i 1 
, 
/ ’ 

1 ! 
I 

i i 
j FAN j 

1 a 

Data type: Bit 
FAN A fan motor error is: 

0: Detected. (When the fan motor error is detected, an overheating alarm occurs.) 
1: Not detected. (Use inhibited) 

-2480 



APPENDIX 1 CHARACTER CODE LJST 

APPENDIX 1 CHARACTER CODE LIST 

Character Code Comment Character/ Code ] Comment 
I 

!Character Code ) Comment 1 Character] Co& I Comment / 

A 
I 

6 IO54 7 ‘7.7 1 1 k mcsj 
1 
I / 

17 -1 < ’ 178 j I I # I I 
, B 066 210 1 

C 
I 
i8[056! \3 1791 ;P, ’ 211 i 

4 
067 

I 
, 

D 068 1 9 057 ! x -/ 180 * I 212 i 1 i 
E 069 ! 032 space 1 f 1 181 1 ! 1 ! 213 ! I 

I 

F 
I 

070 1 ! 033 Exclamation ma& 1 2 : 182 1 t 3 1 214 i 

G 071 i ” i 034 Uuotationmafks * 183 1 I 4 1 215 f 
I 

H 072 j I # 035 Ishape 3 I 184 1 I 'I 12161 , I 
I 073 $ 036 Dowmark 9 185 J I IL j f 1 

217 I 
J 074 

1 1 
%3 037 Percent ’ =I 186 1 218 j L f 

K 1 075 * 8 1038 Ampersand v 187 1 1 n 1 219 1 I 
, ! 1 L ’ 076 ( ’ 039 Apostrophe -3/ l88 I /7 220/ I I 1 

M 077 ! ! ( 040 Leftparenthesis 3t 189 j 7 ‘66 I I 

I 1 ; 041 IRghtparenthesis i -k 190 :, i 
i 

N io78 221 I 
0 079 ’ . 042 Asterisk I ') 191 I 7 167 1 / 

I + 
I I 

P 043 IPositives@ 9 192 4 ; 168 I 
Q , 081 ! 044 Comma ?F 193 3 169 1 

I 

S 

T I=v I 
U iO85I 

V 10861 

w 10871 

I 1 x ]oss! 
Y 089; 

1 
z 090 i 

0 

1 049 

2 1050 

3 I 0% 

4 

5 053 

I 
1 i 046 I Period y 195 x ] 171 j . 

1 I 1047 Istash 
I I 

1 196 c i 172 
I 

j 
’ . I 

. OS8 ‘Colon f 197 a 173 
t 198 3 ! . 059 Semiion I 174 

I 
I 

< 060 Left~backet 3 199 j l J ! 175 1 
! = 061 Equal sign 3t qo1 

I 
I - 222 Dakumn / 

i> 062 ~RightangWacket / ! 201 0 223 Handakuten 
f 

! ? 063 ~Questionmafk II 1202 1 161 1 Full 0 stop 

/@ 064Commencialat tr 203 r 162 Lsftquotation mark 

! ! 
/ i 091 Ldtsquafebfadt 3 204 I 163 Right quotation mark . 1 J 

i A *092 I- 205 ! 164 Comma . 

Y 093 !Yenmafk j * 206 l 165 $43nmeddot I 
3 094 Right IT 207 000 space square 

bracket 
1 

095 1 Underline f z I 208 

Note) The “dakuten” and “ban dakuten” in Katakana also correspond to one character. 
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·  No part of this manual may be
reproduced in any form.

·  All specifications and designs
are subject to change without
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