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PREFACE

This manual contains information such as notes, basic configuration, programming, func-
tions, and operation required to use YASNAGC i80L [NC operation panel with 9”7 CRT
(basic)].

Fasy-to-read items summarized in a list format are found in the appendix sup-
plied with this manual.

This manual and the appendix (TOE-C843-11.21) should be read in conjunction
with each other.

This manual will help vou to take full advantage of the functions of YASNAC i80L.

—— | NOTES FOR YASNAC i80L OPERATOR’S MANUAL: | ——

1. Optional features are marked with #%. For the specifications of vour
YASNAC i80L, refer to the machine tool builder’s manuals.

]

. Unless otherwise specified, the following rules apply to the descriptions
of programming examples shown in this manual.
* Dimensions: in mm
* Absolute Zero Point: M-
~ *® Reference Zero Point: -"b

3. Operations not described in this manual should not be attempted with the
control. If vou have any questions. contact vour YASKAW A representative.

4. The functions and performance as an NC machine are determined by a com-
bination of a machine and the NC control. For operation of vour NC
machine, the machine tool builder’s manual shall take priority over this
manual.
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SECTION 1 OVERVIEW

This section describes the basic configuration and operation of the NC
machine tool system.
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1.1 BASIC CONFIGURATION OF NC MACHINE TOOL SYSTEM

YASNAC i80L allows parallel processing of multiple CPUs organically by applying digi-
tal servo drives and actuators, resulting in high speed and high precision processing.

Fig. 1.1 shows the basic configuration of the NC machine tool system. Each
control part and control processing part is incorporated in one or several CPUs. These
parts execute parallel processing except for requirements for synchronization with speci-
fied software and/or hardware.

m
=

943 ; N
C3E2A7OR PANEL YLOHINE PA™

TA4PE

MACHINL

Q0.

NUMERACAL SOMTROL LT

1
| SzC_ENIE
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Fig. 1.1 Basic Configuration of NC Machine Tool System with YASNAC i80L



1.2 BASIC OPERATION

To process parts with NC machine tools, it will first be necessary 1o prepare a process-
ing program, input this in the NC, set the work coordinates required to execute this
program (run the machine), make the necessary preparations such as setting tool off-
set and editing, and then depress the START button on the machine operation panel
to proceed with the processing work.

A general flow of this system is shown in Fig. 1.2,

A general éonfiguration of this manual is shown on the right side of this flow.
Section 2, “PROGRAMMING"’ explains the functions of the control unit. the instruc-
tion words Usable in the program, and their use.

Section 3, é“OF’EHATION” explains in detail how to use the machine tool SyS-
tem and the method of operating the operator panel with 9” CRT and the machine
operation panel (reference figure).

N
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1.3 MULTI-PROGRAM CONTROL (only when the multi-program option is provided)

The environment in which NC processmg programs are executed and servo axes are
controlled is called a program.

YASNAC i8SOL allows up to three programs to operate at the same time under
compound turning machines.

Individual programs can execute one processing program mdependeml\

The program can also perform processing in conjunction with other programs,
thereby enabling the processing that could not be performed in a single program.

The number of available programs and varied operations depend on machines.
For details, refer to command or reference manuals issued by your machine tool
manufacturer.

Section 2 assumes a single program for explanation purposes unless otherwise
noted.

— . Expmple of Programming ! )
! : | ' o . :
: Processirg program, Pracessing program Processing program-

e 1 0 e—_- 1

Analysis, execution! Ana.veis, execution’ Analvsis. execulion
I :

Serv ax's

Program ! Program 2 Program 3

NOTE The muiti-program contrai function is providec as an optior.



SECTION 2 PROGRAMMING

This section describes programming and functions [(including optional func-
tions (*1)] of the control axes.

#*1 Optional functions are marked with #*.
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2.1 CONTROL

AXES

211

Control Axes and Number of Simultaneously Controllable Axes

Table 2.1.1 shows control axes and the number of simultaneously controlla-

ble axe

S.

Table 2.1.1 Control Axes and Number of Simultaneously Controllable Axes

Controj -
axis

| s o et B

[tem Explanation
! Singie- l dasic control axis | X and Z axes
. program  MUindakerwik | X, Z, and C axes
-| control

Up to five axes can be expanded (Y-axis. B-axis, etc.}

! Multi-program control %

Up to eight cortrel axes and up to :hree programs can be expanded.
[Maximum nureher of coniro: axes: 5 axes per Drogram |

iExample o trpical contral axis)
* Two-nrogram, four-axis contro)

Program 1 X ard Z axes
Pregram 2 X and Z axes
¢ Two-program, six-gxis conzrol Program | X, Z. and C axes
Program 2 X, Z, ard C axes
* Three-program, eight-axis cortrol Program 1 X . Z. C axes
Program 2 X, Z. C axes
Pregram 3 X and 7 axes

Positioning {G00)

All axes simultaneous!y cortrotable

Nuraber of:

simuliane-

Linear interpolation (GO1)

Ali axes simulzneous.y contolable

gusly

* Circular |’G02_.\|

j interpolation | G03 |

o

Two axes sivlianecusly corrroliabie

(NOTES)

Manual control

All axes simiLtareously contreilable (NOTES)

1. During polar coordinate interpolation* or cylindrical interpolation®*, circular interpolation
can be performed on hypothetical XG plane and h¥pothetical ZC plane. For details, refer
to Par. 2.4.5, "POLAR COORDINATE INTERPOLATION and Par. 2.4.6, "CYLINDRICAL

INTERPOLATION. "

2. Manual control by manuat pulse generator is basically simultaneously one-axis control.



2.1 CONTROL AXES (Cont'd)

2.1.2 Input Increment and Output Increment
2.1.21 Least input increment and least input increment x 10
(1) The minimum input units that can be instructed by punched tape or MDI
are shown in Table 2.1.2,

Table 2.1.2 Least input Increment

(pml00G D =""0
C-Axis®
Metrie Tnnus 001 deg
rcn Input A01 deg

Least input increment times ten can be set as shown in Table 2.1.3 by
setting parameter pm1000 Do at **1.”

Table 2.1‘.3 input Increment x 10

{pm1o00 DO=""1"}

i S Axist NOTE Metric input and inch input can be
Metric Input 0.1 deg selected by setiing pmQ007 D= or
Iack Trpar 051 deg G20/G2]1 command.

(2) Tool offset value must always be written in 0.001 mm (or 0.0001 inch,
or 0.001 deg*) and offset is possible in these units.

(8) In 0.01 mm increment system, the following operation must be made
in units of 0.01 mm.
(a) Write operation in MDI mode
(b) Programming for operation in MEMORY mode
(c) Program editing operation in EDIT mode

NOTES

1. If NC programs set by 0.001 mm are fed into or stored in equipment set by
0.01 mm increment, the machine will move ten times the intended dimensions.

2. If the increment system is switched when the contents of NC tape are stored
in memory, the machine will move by either ten times or one-tenth of the in-
structed dimensions.

3. When the stored program is punched out on the tape, the stored figures are
punched out ‘““as stored” regardless of switching of the increment system.

2.1.2.2 Least output increment
Least output increment is the minimum unit of tool motion.

Table 2.1.4 Least Output Increment

C-Axis*

Mewric Qutput

G.00; deg

nen Guipas

NOTE The ieast output increment of exira axes such as Y-axis anc
B-axis depends on rthe machine. Refer to the machine
marufacturer’'s manual.



2.1.3

Maximum Move Command Values

(1) Maximum move command values are shown below. The values in
Table 2.1.5 apply not only 1o move command addresses X, Z. Y, C, U,
WiV, and H, but also to distance command addresses [, K, J, R, A, and B.

Table 2.1.5 Maximum Move Command Values

Linear axis (N, Z, Y. etc.j C-Axis*
Metric | Metric Input +999999.950 mm | +999990 999 deg
OWpUL - peh input +30370.0787 in | +£999959 999 geq
Inch . | Metric Input $099099.999 | £999099.999 deg
Output i Tnch Input +G9999 9999 in | £999969 999 deg

NOTE If the maxinum values arc exceeded. correct operation is nol guaranieed.
1. Inincrerental brogramming, inpur valies must rol oxceed the maximuin
command value.
2. Inassolute programeming, move quantity of each axis must not exceed the
maximan: command vaiue.

The cuxinulative value must not exceed the values shown in Table 2.1.6.

Table 2.1.6 Maximum Cumulative Values

Linear Axis (X, 2. Y, erc} | C-Axis*
Metric input * 4905999 93990 mm 1 +9G9999.996 deg
T
Inch input * 509949998 in N + 999099999 deg

NOTE Lisied inpat values do _ndl depend-on metricsinch output systen:.




2.2 PROGRAMMING

2.2.1 Process Sheet .
(1) Programs are first drafted on process sheets.

(2) Process sheets should be easy 10 read and to make corrections, and should
be designed and prepared by the user in conformity with the specifica-
tions of the NC.

I L,:-.égL PROCIEM MOWBES |
[ =or =oBD | |
e T W T R e e 2 |
[ e e |
[T : | ; | ] . | |EI|
] . S
| | | i . | | ',|
L | L
. 7
Fig.. 2.2.1 Example of Process Sheet
2.2.2 Programming Format

The general format of a part program is as shown below.

Label (See Par. 2.2.2.1.)
Tape start (See Par. 2.2.2.2.)
Program start (See Par. 2.2.2.2.)

SIOIOIOIOIOIS




Ce-rmert :ert——-l-‘—
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= | | B
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~—" Lael part —m-

& Tape sta~ i"ER" code or “rewnd s'op code™

ki | a |

=
¢
peel ]
om

7

——-——_\’.: Fregram sart, ‘__—.l "cgram erg ——.!-_-4
1 | \

[§

f

NOTE as the program ends, M02 and M99 car: be substituted for M30. J

Fig. 2.2.2 Tape with Single Program (EIA code)

| ¢ ! |
lﬁ | |-|

T = H T

q- : Py
S : : o} Y] .
--\—L _zha -—|—n—>|<——|<_ P-ograT pat ——I—.:Corrrrer: Pal—pp——————
. y ! i |

N I R i
5 Program s7art

I
||!»:|3|-:-|

ol

= I

: & !
— 0} Program zar: ———=Pcgare, end —-—I--—E S-ogram nan

C s s R 3 2
EaN il i ] | |

—————————-3) Prager g — - & Pogram end i

-~

Fig. 2.23" Tape with Multi-Program (EIA Code)



2.2 PROGRAMMING (Cont'd)

2.2.2.1

2222

Label part and label skip

To facilitate tape classification or handling. an arbitrary “‘label’” may be writ-
ten in the first part of punched tape. The-label skip function allows a sec-
tion of data up to the first EOB code to be skipped, so that off-specification
addresses or function codes can be used. In addition, parity-disregarded,
modified code can also be used.

The label skip function is valid in the following cases in which case
“1SK' is indicated on the CRT screen.

| (1) When the power is turned on |
| & When the RESET key on the CRT operation panel is used |

e

| 3y When BG reset operation is performed |

When label skip is valid, information up to the first EOB code on
punched tape is disregarded. : '

Tape start/tape end
Punch the same code in tape start and tape end. See Table 2.2.1.

Table 2.2.1 Tape Start/ Tape End

Ela | IS0 Meaning

ER : % Tzpe start 7 Tape end

(1} The ER code (rewind stop code) following the tape start label indicates
the stop point when tape is rewound by a tape rewind coramand.

(2) The ER code for tape stop indicates the stop point when multiple part
programs are stored in the NC memory.



2.2.2.3 Program start/ progarm end
(1) Program start

The following code is punched to declare the beginning of the program sec-
tion. This is required to clear the label skip.

Table 2.2.2 Program Start

- ElA IS0 Mezning
- CR ! LF/\L Program start

(2) Program end
The following code is punched to declare the end of the program section.

Table 2.2.3 Program End

- EIA SO Meaning
MQO2CR MO2LFAL Program end
M30CR M30LFANL Program end & rewind
M99CR MY9LFANL Sub-progran: end

NOTES : Wher MOZCR. MO2LFANL, M30CR or M3ULFANL i5 execurted, the:
' equipment n:ay or mzy not be reset or rewound depending on
equiprient specifications.  Rofer 1otk ¢ commang manuals is-

sued by vour machine 1oa) mancfaciurer.

2. When muliiple part programs ave stored inthe NCmemory, con-
trol miay moeve 1o the nex: afier reading the program end code
shown above, This oceurs when part programs are cniered by
tola: ingut.

3. ITMO2 or M30 is not present at the end of the program section
and ER or LF:NL is immediately execaied, the NC machine may
be resct.




2.2 PROGRAMMING (Cont’d)

2.2.2.4 Program part

A punched section from the program start all the way to the program end
is called the program section.

The program section consists of several blocks, and each block is com-
prised of several words.

Each block is separated bx the EOB code (;).

r— ~\
- !
R : S
P | I
WORD  wORG  WWORS
- |t ]
- 300K ——met—— ELOCK —
PIOGFAY' 32RT
NOTE_  EOB (program start} is represented by ;7 in this manual.
\ J

Fig. 2.2.3 Block Definition

(1) Program number

(a) By adding a program No. immediately behind the program start code,
it is possible to discriminaie yvour program from other programs.

(b) A program No. can be specified by up to five digits of numbers fol-
lowing address 0. Up to 99 program Nos. can be entered for the
equipment. However, the maximum number of program Nos. can
be increased to 299 or 999 by adding options.



(2) Sequence number

(a). Integers consisting of up to 5 digits may be written following an ad-
: dress character N as sequence numbers.

(b). Sequence numbers are reference numbers for blocks, and do not have
. any influence on the meaning or sequence of machining processes.
. Therefore, they may be sequential, non-sequential, or duplicated
- numbers.

NOTE Generally, sequential numbers are convenient as sequence numbers.

(¢): When searching for sequence numbers, be sure to search or specify
-program numbers beforehand.

NOTES

1. When 6 or more digits are written as a sequence number, only the digits up
to the 5th from the trailing end are effective.

2. When two or more blocks have the same sequence number, only one is |
retrieved and read, and no more searching is performed.

3. Blocks without sequence numbers can also be searched for with respect to
i the address data contained in the blocks. |

(3) Word

A block is a collection of words. A word consists of an address (alphabet)
and a numeral of several digits that follow the address.

| LG ez gz gz

i _E|Address Numeral| |Address Numeral] (Includes a sign and
: Word Word decimal point)




2.2 PROGRAMMING (Cont'd)

(a) Address characters and their meanings

Table 2.2.4 Address Characters 83 %aﬁficcm
Address .
Characters Meanings
A GOl and F11 angle specifications, G76 thread angle 0
B Spinéle dislocetizn ange of mul pethreed srrews. Compontd ¢-amfering, Rounding -a%,g'e specification 0]
C C-axis coordinate value ' 0]
D C71 to C76 cutting quantity, Cutting count O
E Precise feed specification, Screw cutting precise lead specification B
F Normal feed specification. Screw cutting normal lead specification B
G Preparatory function B
H C-axis incremental command value . ) 0
[ Xeaxiz componen: <7 <rcafar arc certer, Parameter of cennec cycle, Cramfering cuaniity (recius veluel B, O
J ¥-axis component of circular arc center 0
K Z-axis componen:. of circular arc center. Paramerer of canned cvcle, Cramfering quanzity B. O
[neremental/reduced quantity of variable lead screw cutting | 0
L Repetition count B, O
M Misceilaneous function (M function} B
Sequence number B
Program number B
P Twell, 'Slaﬁ_ing sequence nuraber of canned cyce. Program nuraber, Macroprogram nambker = B, O
Suaring sequernce number of subprograra. Ending sequence number of canned cycle B, O
9 Cutting quantity of drilling canned cyvcle 0
R Cirewar ave racivs. Rounding quacticy. Nose radins quancty. R point ceardizaces of éoilling canned eyels B. O
5 Spindle function (S function), Spindle maximum rotation speed B
T Toel function (T function), Tool coordinate memory number B.O
L X-axis incremental command value, Dwell, Parameter of canned cycle B. O
¥ Y-axis incremental command value ]
W Z-axis incremental command, Parameter of canned cvcle B, O
X X-axis coordinate value B
Y Y-axis coordinate value 0
y/ Z-axis coordinate value B




(bj Function characters and their meanings

Table 2.2.5 Function Characters

EIA Cade | SO code Meaninng . Remarks

Biank | Mul Fault in significart data srea in EIA, Disregarded in |

: 180 |

—_—_— 1
BS I BS Disregarded

Tab | HT Disregarded |

CR " LFAL T [ End of Block (EOB) I

SP. 77 CR Disregarded I

i

l sp Space |

ER- * Rewind stop

uc’ I\ Upper shift i

LC: | Lower shift I

245 pits | { Controi out | FlA
; {Comment start} e
PR— I : ‘ - - ———— Specia’
2-4-7 bits i i Contro! in N
- . N | code
| (Corrment end)

+ I + Disregarded, User macro operalor !

- - I - Minus sign, User macro aperalor i
Gto9 I Oto9 Numerals i
aroz | Ato7Z Address characters I

‘ I Optional block skip, |

| User micro operator |
Dei DEL Disregarded {Inciuding Ali Mark; !
— -
* . Decimal point |
Parzreier seltingl # Sharp (Variable)

% - ! ® Asterisk (Muliiplication operatorj I

- = Equa! mark I

P ! Left bracket : |

o ] Right bracket | Ela:

T I © Special

O : For comment in Microprogram 1 code

s 3 For comment in Microprogram [

@ ! @ For comment in Microprogram

2 >

[

~ - . 1
For commeru in Microprogram X
|

For commenr in Microprogram

NOTES 1. Characiers other than the above canse a fawit in significant data area.
- Inforization between Contrel Out and Cortrol In is disregarded as insignifican: data.
Tape code (EIA or ISOY can he autematically identified during input: during ourput, it can

be desigrated by sctting pm0004 D

BN



2.2 PROGRAMMING (Cont'd)

(c) Numeral specification range (input format)

(i) A variable block format conforming to JIS (Japanese Industrial
Standard) B6313 is used for YASNAC i8O0L. :

(ii) Table 2.2.6 shows numeral specification ranges. Numerals fol-
Jowing the address characters in Table 2.2.6 indicate the
programmable number of digits.

A decimal point should be omitted in actual program-
ming. Processing is performed differently, depending on
whether a decimal point is specified. For details, see Par. 2.8.3.

—1 Explanation of input format —

X + 6 3 |

T ] L | |
i Down to third Differs in metric ,
: decimal place and inch input

I format.

Six digits of

| Integer [See (e) and (f).]

i Sign

I Address character: X |

(i) The leading zeros and the plus sign (+) can be omitted for all
address codes including sequence numbers.

NOTE The minus sigr: {—) cannol be omitted.



( iv) In the manual, EOB (end of block) code in a program example
1s represented by a semicolon (). In actuai programming, CR
(ETA code) or LE/NL (ISO code) should be used instead of the
semicolon (;).

(v)

Metric input format

0o Nb G3 a+63
~ F33 S5 T(2+2) M3
{vi) Inch input format
05 Nb G3 a+54
F24 Sb T(2+2) M3;
NOTES 1 a’t represents axis command addresses such as X, Z. Y, C, U, W, V. H. I. and K.

2. P. Q. R and L are omitted in the 2bove format because :hey sare used for various
meanings such as canned crcles.

Table 2.2.6 Input Formats
No. ; Addross ._\Ifetric Output . ?nch Ilnput : B: Basj.c
] Metric input | Inch Inpue | Metrie npic @ Inch inpas 0: Option
1 Program No. 05 05 B
2 | Sequence No. N5 N3 B
3 G function G3 G3 B
Coordinate Address
a: X Z]1KU WR, a+ 63 a—-534 ° a+63 | a+ 54 B.O
4 : QYJ ' I
b: CH b + 63 b + 63 O
5 Feed per minute F5% or F63 | F5:o0r 754 | FEGar FA3 ¢ F51ar Tad B
6 Féed and screw lead per "33 F24 F33 | F24 B
retation E34 E26 E34 | E2g B
T S-function S5 35 B
: _ T {2 T{2+2) B
8 T-function
; T (3+3) T (3+3) 0
8 | M function . M3 M3 B
10 | Dwent U (P} 63 U (P} 63 B
11 | Program No: designation P5 P35 B
12 | Sequence No. designation QP 5 QPS5 B, O
13 No, of repetitions L9 La B
14 | Line angle designation A (B)33 AB 33 ]
15 | Multpie-hread srew angle desgnatizn B3 B3 0

"NOTE “Input format for -fced-ing per minute is selected by pm2004 DO.
pm2004 DO=0 =F60 mm min, F52 in‘mm
pm2004 DO=1 =F63 mmsmin, F54 in‘mm



2.2 PROGRAMMING (Cont'd)

(4) Block

(@) One block is terminated with the end of block (EOB) code. The EOB
code is represented by “"CR” in EIA or “"LF/NL’" in 1SO.

NOTE The EOB code in programar:ng exan:ples in this mangal is indicated by ;7 for simplicity.

{p) Use only the address codés and function codes shown in Tables 2.2.4
and 2.2.5.

(c) Up to 128 characters can be written in one block.

NOTE The maximum number of characters does not incluce Del and other irvalid characters.

S : N12 GO0 X 40000 2200000 ; K

22 =

[N
i)
3
3
5
o
N

cravect

i
w

(a) Character number matching for TV check (if an odd number, fault may result)

S : NOOsS8 GO3X--Z-- - SS e Moo Fees : S

128 crarzesis o less ger bloox

(b} Number of effective characters allowed in one block

Fig. 2.2.56 Block



(5) Optional block skip (/1) (/2 to /9)*

Those blocks in which */n® (n=1to 9) is included are disregarded be-
tween /n and the end of that block, when the external optional block
skip switch for thar number **n" is on: /n can be specified in the middle
of a block,

NOTE With */1"", ~*1"" can be omitted.

(EXAMPLE) |_/2 N1234 GOO X100/3 7200;

When the switch for /2 is on, the entire block is disregard-
ed, and when the switch for /3 is on, this block is read
as if

L N 1234 GO X100: |

NOTES !

—

1. The optional block skipping process is executed while a part program is read
from the tape into the buffer storage. If the program has already been read,
subsequent switching on is ineffective to skip the blocks.

2. While reading or punching out programs, the skip function is ineffective.




2.2 PROGRAMMING (Cont'd)

2.2.2.5

Comment part
Message display by control-out/control-in
(1) Control-out/control-in programming and display:
Any desired message can be programmed in a section enclosed with the

control-out and control-in codes in a part program for display on the CRT
screen. -

In this case. the information enclosed between the control-out and
control-in codes is assumed to be meaningless information.

(2) Method of editing cbntro_l-out and control-in codes:

The control-out and control-in section can be edited by normal edit
operation.

Depress % key, then depress %ey to input character ~(."
¥ @
Depress @\ key, then depress %\key to input character *).”’

|| e |
|- g
(T 11 T 1 e

|_’x, =

By

Fig. 2.2.6 Characters That Can Be Entered by Control-out and Control-in
{(Keys Enclosed by Line}

NOTES 1. Characters can be entered between control-out and control-in by using the keys that are
enclosed by line in Fig. 2.2.6.
2 Control-out and control-in cannot be cntered in a section already enclosed by control-out
and control-in.



(Example of programming)

(TEST PROGRAM) ;

GO0 X100, Z100.
G01 X0 ZO F10.:
~ (DRILL END);

| |
’,’\_/

(Example of message display by control-out or-in)

PROGRAM RUN 012345 N0O0018
(TEST PROGRAM) -
' GO0 X100. Z100.;

| GO1 X0 70 F10.:
(DRILL END);




2.2 PROGRAMMING (Cont'd)

2.2.3 Buffer Register and Multi-active Register
(1) Buffer register

(a) During normal operation, two blocks of data are read in advance and
offset computing is made for the following operation.

(b) In the nose radius compensation, two blocks of data (or up to 4 blocks
of data) are read in advance and compensation computing required
for the next operation is executed.

(¢) One belock can contain up to 128 characters including EOB.

(2) Multi-active Register*

(a) For the portion of a part program sandwiched in between M93 and
M92. up to 7 blocks of data are read in advance.

Table 2.2.7 M93 and M92 Codes

A code Meaning
M3 Multi-active register off
Mo2 Multi-active register on

(b) Inter-block stoppage can be eliminated when the program is sc made
that the automatic operation time of advance reading of 7 blocks is
longer than the processing time of advance reading of the next 7
blocks of data.

NOTE Advarce reading is no: made or every 7 clocks b is always ready o be made up 1o 7 blocks
in M93 moce.
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2.2.4.1
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Tape Code

Tape codes

(1) Wit;h this control, both the EIA codes and ISO codes can be used.
EIA code ........ EIA RS 244-A
ISO code ........ 1SO 840

Tatéle 2.2.8 shows the EIA and ISO punched tape formats.

(2) Before starting to program any machining operation, a decision must be
made as to the code to be used.

EIAIISO auto-select

(1) The equipment code must be switched over prior to operation by the
completed NC tape.

(2) The code is automatically discriminated regardless of the contents of set-
ting No. pm0004 DO. This is automatically set so that the code is deter-
niined by the EOB code first read in a lable skip state and the subsequent
data are read by the determined code.

(3) For}punching tapes, the code must be selected by the setting of pm0004
DO. .

\%’hén the contents of setting number pm0004 DO are *1’" ... EIA code
When the contents of setting number pru0004 DO are 0"’ . ISO code




Table 2.2.8 Tape Code

2.2 PROGRAMMING (Cont'd)
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2.2.5
2.2.5.1

2252

2.2.5.3

NC Tape
Paper tape

(1) For part program tapes, eight-channel paper tapes for computers con-
~ forming to JIS C6243 (width: 25.4 + 0.08 mm, thickness: 0.108 mm)
~are.used,
(2) The color should be black or gray. Tapes with high transparency tend
to cause reading errors, and should not be used.

NC tap;e punch _
(1) Part programs written on process sheets are punched in EIA or 1SO codes
in paper tape with a tape puncher.

(2 A plart program tape should be provided with a proper length of feed
holes at the leading and the trailing ends.

NOTE " For a tape reader using 6” reels#*, the feec hole should be al leas: 70 cni. and for a tape read-
er using 8” reels. it should be at least 1 m.

NC tapé check

Punched part program tapes can be checked by an NG with the following
functions.

. Machine lock ‘
‘ * M function lock
| ® Dry run |

. Single—block operation




2.2 PROGRAMMING (Cont'd)

2.2.5.4

2.255

Splicing NC tape
To join (splice) part program tapes. the two ends should be placed end to
end without overlapping and without a space. A proper length of splicing
tape (approx. 0.08 mm in thickness) should be applied on one side. Tape
splices are available in the fullv perforated type and in the type in which
only the feed holes are punched, but the former is more convenient.
After splicing, the tape should be checked for correct alignment of
the feed holes before use. ’ :

NOTE Do not use rigid industrial adhesive. ard do nos make the ioint too rhicx,
as Lhese conditions are conducive to jamming troubles.

200

[<]
o]
[+

C00
0gooocfico0
o000
cococolocoo

o0
00
o0
[s]sXeX:Re KoK oXsNo)

Q0000000
cO0pocOCOO
C00o0DO0O
00000000
CQooDOC OO0
00CoeQOO00OC
o0oo00O00Q
00CQo 00000

Q00

== ZXANALE
¢ T | NCB SOLICING TAPE &
: CoANNE TJLLY
NP TAPE PERZORATED SILVER

Fig. 2.2.7 Splicing Part Prograrh Tape

Keeping NC tape

Generally, properly maintained part program tapes can last at least 300 cy-
cles, with one cycle consisting of one reading and one rewinding pass.

NOTES 1. Part program tapes should be stored in a clean area, free of contaminants and humidity.
2. Do not handle part program tapes wearing gloves contaminated with oil or cucting fluid.

__28__



2.3 PREPARATORY FUNCTION (G-FUNCTION)

All G codes in this manual are explained with standard code.
An address character G and up to 3 digits following it specify the operation
of the block.

(1) N ormal G codes are classified as non-modal G codes and modal G codes.
The codes belonging to division B are included in the basic specificaions.

Noﬁ-modal G codes (marked with %)
Efféctive only for specified blocks.

Modal G codes (groups 01 to 31)

Once these codes are instructed, they are effective until another G code
in the same group is instructed.

They can be programmed twice or more in the same block.

NOTE When different G codes In the same group arc programmed,
the last appearing G code is effective.

(2 Special G code 1 can be substituted for standard G code by setting
parameter pm400 D7 = 1.

(3) When special G code 1 is selected as an option, the special G code I be-
comes elfective by setting parameter pm400 D7 to 1. (If the option is
not selected, special G code I becomes effective by setting the same
parahletel'.) Setting pm400 D7 to 0 makes standard G code effective.



2.3 PREPARATORY FUNCTION (G-FUNCTION) (Cont'd)

(4) G code shown in Table 2.3.1 can be selected by parameter setting.
(a) The following G codes can select the G code st_ate at power OI.

Table 2.3.1 Selection of G Code State at Power ON

Group G Code to be Applied | Pararmeter

| pm1000 DO 30 | Coir

01 GO0 or GO ; i} G

| ] GOi
| pmi000 D1 ~Bu | Code

03 G0 or G91 | 0 GO0

! 1 Gal.
. ' pm4000 D2 Ba | Code

04 Go8 or G99 | 0 Gas

- : T Goa

(6) The preset of external cuirent value display can be selected at G50 exe-

cution.
Bit Meaning
pm3000 DO 0 Not preset
- 1 Preset 7

(6) At reset. G code belonging to group 01 and 03 can be set by parameter setting.

Table 2.3.2 Setting of G Code at Reset

Group Timing | Parameser pm4000 DO =1 | Parameter pm4000 DO=0
01 : !
At reset | GOl ’ GO0
"™ Parameter pm1000 D6=1 | Parameter pmd000 D6-0
AgowerON | pmd4000 D1-0 ... a0 | pm4000 D1=0 ... 90
AL sl | Immediately preceding G code pm4000 D1=0 .. ..... 90
T . 1s stored. | pmd000 DI=1 ... 91

(7) The status of G code of groups 05, 07, and 08 depends on the respective
corresponding setting darta (pm0007DO, pm0008D0, and pm0008D1).

(8) Circular radius specification can be instructed by G code of each of G02/03
and G22/23.
(9) Chamfering and rounding commands can use GO1 instead of G11/12.



B: Basic

Table 2.3.3 G Codes (: Option
Stardard - Special | Special L
Gcoude ‘Geodsl |G coge Il | GTOUP Funetion

GCIO—-.,' GO0 GO0 Positiorirg (rapid feed) i B
GOl - G0l GOl o1 Linear jnterpolation. Argle specificaion line nterpaiation B
G02 Go2 G2 Circular interpolation CW (radius R specificatiomy B
GU3 GO3 G03 Circular interpolationn CCW (radius R specification) B
G4 G04 G4 Dwal} B
Gog G08 G0 % Positiorirg in faulr detect off mode B
G10 G100 Gl0 Tool offset quantiiy set:ing 0]
Gl1 G11 Gl1 o1 Chamferirg B
G12 Gl12 Gl2 Rounding B
G17 G17 G17 XY plane cesignation 0
GI§ © GI8 G18 1 16 | zx plane designation 0
GI9 . GI9 Gl9 YZ plane designation 0
G20 \“. G20 G70 _ [nck inpu: designation B
G21 ¢ G2 G71 ~ % Me:ric inpur designation B
G22 G22 G22 ) Circular interpolatior: radius designation CW B
G23 (G23 G23 o1 Circular interpolatior: radius designation CCW B
G27 G27 G27 Reference poin: return check | B
G28 G2R G28 Atzomaiic return o reference point | B
Gag G295 G29 * Returr from reference peint " B
G30 G30 G30 Return to 2nd. 3rd. 4tk reference points B.O
G31 o G3l y G3I Skip function B
G32 . G33 ¢ G33 01 Screw cutting. Continuous screw cutling. B. O
G334  G34 G34 Multinle thread screw cutting 8]
Gas \ G35 335 o7 Stored stroke limit 2nd area off 0
G37 G37 G37 Stered stroke limit 2nd area on 0
G38 G35 Gag ) Stored stroxe limit 3rd area off 0
Gag | 63 | Gag 98 I Stored stroke lmit 3rd area on 0
Gi0 1. G2 G40 Nase racdius comuensatior. cancei i Q
G4l G41 G41 06 Left nose radius compensation o
G42 G42 G42 Right nose radins compersatior: 0
G50 G92 L G682 T B. O
G551 - G3H) | Gal * Return 1o currer: value display origin 0
Ggen |I. Ges | G65 * Simple call of macroprogram 0]
GG GO6. I Ges 09 Medal call of macreprogram 0
GET Gi7 - G6T ) Cancelirg of meda! call of macroprograrm 0
G70 G0 G72 Firishing cvele 0
G7l G71 G73 Outer diameter rough cuttirg cycle 0

72 G72 GT4 Compemd | End face rough cutting cycle 0
G73 G73 75 * crned | Closed loop cutiing cycle | ©
GT74 G74 G786 eyile End face cutting-off cycie | O
G75 GT5 GT7 Ourter diameter cutling-off cyele i o
G786 GTH G78 Automatic screw cutting cyvcle | O

NOTES 1. The codes maked with W are automatically selected at power on or resef.

'2. The codes marked with ™~} are automatically selected al power on.




2.3 PREPARATORY FUNCTION (G-FUNCTION) (Cont'd)

B: Basic
Table 2.3.3 G Codes (Cont'd) O: Option
Standard * Special | Special ] :
Geode Goodel I Gceodell Group Function
T BT B | Canceling of drilling canned cycle )
. GS1 G381 GSt Drill cycle 0
G&2 G82 | Gs2 Spot facing cycle 0]
G&3 . G83 | G83 : " Deep hole drill cycle 0
G831 G831 G531 . Fast deep hole drill cycle 0
Gs4 | G&4 G84 Tap cycle 0
G841 G841 G841 14 Reverse tap cvele O
G885 G85 G835 3 Boring cycle 0]
G&86 Gs6 . G858 : Boring cyvcle O
G551 G861 G361 "| Boring cycle - 0
G87 G87 G87 Back boring cycle 0O
G883 | G88 G88 Boring cycle Q
Gsa | 686 | Gse Boring cycle 0
G490 GT7 G20 Curtting cvcie A B
Ga2 | G78 G21 01 Screw cutting cycle B
Goa |G G24 Cutting cycle B B
G93 G93 G93 04 Solid 1ap moce 0
G96 G99 - GG Peripheral speed keeping control 8]
ﬁ pea | -y 02 - ,  Toor
G97 GI7 G97 Canceling of peripkeral speec keeping control O
G958 G4 G&4 04 Feed per minute {mm/min} B
Goe ™  GY5 G Feed per revoluzion {mmsrev) : B
- | e G390 03 | Absolute command B
— ) G91 Incremental command B
G105 G105 G105 - Rotation wol spindie synchronizatior, Rotaticn ratio setting (6]
G111 Gl11 T G111 ® Taper compourd chamfering and rounding O
Gl12 G112 G112 Arc compound chamfering and rounding 0
1 Tool register start ’ o
Tool register end 0
G124 | G124 | Gl 20 Cylindrical interpolation mode on 0]
G125 G125 G125 Crlindrical interpolation mode off - 0
G126 ' G2 . G125 R Polar coordidnate mode on 0
G127 Gl27 Gr2v 1 Polar coordinate mode off 0
G130 G130 G130 51 Control axis selection command O
G131 G131 G131 Control zxis selection command cancel 0
G132 G132 | G132 99 Rotation ool § command mode o
G133 G133 G133 Rotation tool 5 command mode cancel 0
GI34 G134 G134 .ok MT command to other systems 0
G136 GI36 G136 23 Synehronized feeding spindle selection command
G137 G137 G137 Syrchronized feeding spindle selectin command cancel
G158 ™~ G198 ™ G198 -15 Return 1o inizial point of drilling canned cycle i 0
G199 | G199 G199 Return to radius point of drilling canned cyele 0

NOTES 1. The codes marked with ‘ are automatically selected at power on or reset.

2. The codes marked with ﬂ are automatically selected at power on.

_'32_



2.4 INTERPOLATION

2.4.1 Positioning (G00, G06)
The positioning is instructed by GOO and G06. The instructed axis moves
at rapid speed to the position as follows.
* For absolute command: to the position on work coordinate svstem.
* For incremental command: from current position to the specified position

24.1.1 GO0 (modal G code of 01 group)

The GO0 command performs positioning in the fault detect on mode. This
mode means that the program advances to the next block only after the ser-
vo lag pulses are decreased below the permissible level, and this is detected
by the control. Therefore, with this command, the corner of the workpiece
is machined sharply.

GO0 X(U)...(W)....(kC(H).... % Y(V)...); |

With this command, the tool is sent to the specified position in rapid
traverse motions along the two axes (all axes* simultaneously). If any of
the coordinate positions is not specified, the machine does not move along
that coordinate axis.

Motions in the respective axis directions are independent of each other,

The rapid traverse rate for the respective axes are inherent to the
machine tool. Refer to the machine tool builder’s manual.

y —

Fig. 2.4.1 Positioning

i ; NOTES ON GOO:

| 1. When GO0 is instructed, motions in the respective axis directions are indepen- ﬂl
_ dent of each other, and therefore, the resultant tool path is not necessarily |
| straight. )
[ When programming too! positioning commands, take care to avoid the possi-
; bility of tool and workpiece interference.

| 2. Asa rule, when T code is instructed, issue GO0 to the block. This is neces-
sary to specify a movement speed of too] offset by the T code.




2.4 INTERPOLATION (Cont'd)

24.1.2

M . |
Example of programming N

[ .
Niso. zo. |
a0 TO191 S 1000 M03 - - Specifies offset

. | mevement speed.

-=— (30{) may De omitied
I - since il 5 a mocal
G code.

r

r/
g
A ‘ ..‘:_l
}I ¢-3:‘-,| E
N/ | d ez
s |

GO06 (non-modal G code of % group)
The G06 command performs positioning in the error detect off mode.

In this mode. the program advances to the next block after termina-
tion of pulse distribution. Therefore, the corner of the workpiece is machined
round.

Use the following command:

| GO6 X(U)...._Z(W)__..(*C(H)....*Y(V)..._); |




2.4.2

Linear interpolation (G01)
Linear interpolation can be performed by GOl command.

| GOL X(U)....(W)...(kC(H).... 3k Y(V)...)F(E)...; |

With this command, the tool is moved simultaneously in the two axial direc-
tions resulting in a linear motion. :

(1) Feedrate

Specify by an F code or E code. In this case, the feedrate is controlled
so that the instructed composite speed of all axes (tangential speed for
component axial directions) becomes the specified value.

F =/ Fx?~+ Fz2 + (Fc?)
(where Fx indicates feedrate in the X direction.)

NOTE If no F code or E coce is given in the block containing the GO1 or in preceding blocks,
the block causes a 370" faull.

(2) F cbde
F code is instructed with feed quantity per rotation of spindle {(mm per
rotation or inch per rotation) or feed quantity (ram per minute or inch
per minute) per minute.

(3) End point
The end point can be programmed either in absolute coordinates or in

incremental values with addresses or G90 or G91. (Refer to Par. 2.8.1
“*Absolute/Incremental Specification’.)

-
+ X W
f Cormrend aons
Z S
/ ;._ L ——
i\/.‘ X 2
9
i i '
;__/
. A

Fig. 2.4.2 Linear Interpolation



2.4 INTERPOLATION (Cont'd)

- Example of Programming —
| G30 X100. Z60. :
GO0 TO0202 S600 MO3:
X35. Z5.:
GO0l Z0 F1.: ' :
g ‘ oo -+ The tool is moved along a
X60. FO.2: line resulting from linear
interpolation specified by
GO1. :
-x Ej
i e
° rd
v
//
2 [
/N N
P 9. |
\/ i 033 _,
N S

(4) When C-axis* is provided
When C-axis is provided optionally, for the same F code, the feedrates

of X, Z and C axes are as indicated in Table 2.4.1.

Table 2.41 Feedrates of X, Z, and C Axes

) . In minimum F command unit
F fanction {feed per minute) -
: ’ Feedrate of X and Z axes Feedrate of C-axes
Merric F80 1 mmimin 1 deg/min
pm2004 | Outbus F51 0.1 in‘min 2.54 deg/min
Do=0 Inch  etricmput;  F60 1 mm/min 00.3937 deg/min
OUpUt  inchisput | F51 0.1 in/mén 0.1 deg/min
Metric  Metric nput F63 ©0.001 in/min 0.001 deg/min
pm2004  outpur ! [nchinpu F54 0.0001 in‘min 0.00254 deg/min
Do=1 Inch i F&3 0.001 mm/min 0.0003937 deg/min
output Fsd - 0.0001 in‘min 0.0001 deg/min

NOTE The C-axis cannat be used ir the feed-per-roiztion mode.



(5) Angle designation line interpolation sk

The equipment having this option can instruct linear interpolation with
an angle specified.

GOL X(U)....A... . F(E)...; |,

or

GOL Z(W).... A... F(E).. .

This command performs linear interpolation with angle A from
= Z-axis and single- axis distance in X- or Z-axis direction specified. The
I or E code specifies the speed in tangential direction.

Table 2.4.2 shows the range of angles specified by address A.

Table 2.4.2 Range of Angle A

Range of angle A

Metric input i ) "
0 to +360.000°

Inch input

Tablé 2.4.3 shows the meanings of signs of angle designation.

Table 2.4.3 Meanings of Signs of Angle Designation

Sign Meaning
Angie Form — Z-axis in AT
A+ , . . -7
counterclockwise direction -
A Angle from +Z-axis in E .
: clockwise direction ! 4
|

START
FOINT

Fig. 2.4.3 Linear Interpolation with an Angle Specified




2.4 INTERPOLATION (Cont'd)

- . Example of Programming

G0l X50. -A 150. F0.3: =—(@ |
GOl ZO0..A—180. : =———2

}
e

. “ e
Lz
ll\ r*l. \E"‘PTT A =+ 130
>’/ & | /{\ B
H 1 7

(6) Chamfering, corner radius designation 3

Ghar_nfering is performed by the following command:

i X(Uy..... K...
L GOl W) | } F(E).....:
Z(W)....1....
Rounding is perfomed by the following command:
| X(U)....R.....
GO1 \ ,) F(E).....;
Z(W)....R.... ]

For details, see Par. 2.4.3.
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2.4.3.1

Chamfering Corner Radius Designation (G11, G12)
Chamfering command (G11)

i G11

X (U)....K.....
;{z(w’) _____ 1.

This command instructs chamfering the corners of workpiece.
Only single-axis commands are available for X- or Z-axis.

Table 2.4.4 shows the meanings of command Addresses

Table: 2.4.4 Meaning of Chamfering Command Addresses

X-axis Chamfering

Z-axis Chamfering

GII' X(U).K..F(E)..:

K- K-

Gll Z(W)_I_F (E)..:

END POINT

-X
' START
- =Z PQINT
L Chamfering quantity

—— Chamlering directicn
designation

{DIAMETER VALUE)

Kt ...
[ — Cherafering qaamsy
ivadis valuej
Chamiering direction
designatioz

The folljowing limitations are placed on chamfering quantities K and I:
K< |C2[ 1T <|W|

Commands exceeding these limitations cause a format error.

- -~ Example of Programming — -

GO0 X 30.
G11 Z-—20.
(G11; X80

Z 0 ;
I 8.
K—-17.;

F30:

&,

&




2.4 INTERPOLATION (Cont'd)

2.4.3.2 Rounding designation (G12)

G12 X (U)....K.....
Z(W)....l....

) |

This command instructs rounding the corners of the workpiece.
Only single-axis commands are available for X- or Z-axis.
The rounded portion is machined to a quarter circle.

Table 2.4.5 shows the meanings of command addresses

Table 2.4.5 Meaning of Rounding Command Addresses

X-axis Rounding

__ Z-axis Rounding

G12 X (U)..K.F(E. :

START©
POINT

(DIAMETER VALU

G12 Z (W) L.F(E).

END POINT

_‘_— Rounding
T guantity

Rounding direction
designation

i _guantity

Rounding direction
designation

The following limitation are placed on chamfering quantities K and :
K| <lu2 1] < |[W]

Specify I and K smaller than the total move quantity in the direction of speci-
fied axis. Commands exceeding these limitations cause a format error.

Example of Programming

GO0 X20. Z0O;

Z—25. 19. F30:

2} X70. K—46. F20:




NOTES ON G11 and G12:

. G11 and G12 are modal G codes of 01 group. They are retained until other

G codes of 01 group are specified.

. G11 and G12 are available for single-axis. Specifying double-axis addresses

in an identical block causes an alarm.
: {Example)
O GI2X. W K. e Alarm “0445"

. Blocks with | or K not specified or biocks with 1 or K of zero cannot be specified

in G11 or G12 mode. If specified, an alarm '0445"" wil! occur.

. The nose radius compensation function * is available for blocks with G11 or

G12 specified.

5. Compound fixed cycle: G70 to G73 finishing shape command
8. Chamfering command by G01 code

Qhamfering commands can be instructed using GO1 code instead of G11.

l_' R TR 7 -~ ]
b X{On..... K...... . )
| Gor ! 2wy } F(E)....... ;

- Rounding command by G01 code
Rounding can be instructed using GO1 code instead of G12. In this case, lor

K must be replaced by R.




2.4 INTERPOLATION (Cont'd)

244 Circular Interpolation (G02, G03, G22, G23)
Circular interpolation is instructed with GOZ and (G03. Commands in Table
2.4.6 are required for circular interpolation. '

Table 2.4.6 Commands in Circular Interpolation

Meaning
G2 Clockwise circwar interpolation - X
3§ (W) t () oe
GO3 Counterciockwise circular interpolation U Ge3
' . (cewy . . Lz
X (U X _axis coordinate of end peint of circular arc ’
A ] -1 .
v (diameter vaiue)
Z (W) Z-ax's coordinare of end point of circular arc
g CE .~ e . -X  END POINT
I X-axis distance (radius value) from start point
to circular arc cenier , £ _ % 15TART PONT
K Z-axis distance {radius value) from start point | 1T L u
to circular arc center oL | CRNTES H}E[Ei
R X-axis distance {incremental value) from start l ;
point to circular arc center | ; -z
1
=Y (V) Y.axic coordinate of end point of circutar are |
' - |
%] Y-axis distance from start point to circular '
' arc center ' )

TG02 (G03) X (0)..(W).L.K_ R.OFE. ; |

With this command, the tool is controlled along the specified circular
path on the ZX plane at a tangential speed specified by F (E).

CENTER

X
END POINT R

sTar"|/f | 1
1T, PGiNT
HIERA SIS Fig. 2.4.4
T Y Circular
interpolation

]

{
™

L )

NOTE When Y-axis is provided as an additional axis. arcs on the XY or ZY plane
can also be instructed by specifving the piane ty G17 10 G19.




(1) End point of circular arc

The end point of the circular arc may be specified in absolute or incremen-
tal values according to address specification or program designation.

NOTE * The center of the eircle is always programmed ir incremental values from the siar point.

(2) Whén a circular arc extends onto more than one quadrant, machining
can be per formed by commands in a single block.

Example of Programming !

\
[ |
L GOL Zeeeees Foroeenn : .
I G02 X60. Z—46.6 120. K—19.596 F--erer ;
o= + X
K -i Cocteltanes of Cenler (10000, 2700}
SRR
100-60 _ .
| Value of 1 % = 20mm
; - 7287 —907 - - 354
(s i Value of K N 1J v
= — 19593 mm
-Z
/

(3) Whén the end point of a circular arc is not on the circumference,
the tool is moved as shown in Fig. 2.4.5.




2.4 INTERPOLATION (Cont'd)

G0l Z100. X0 F10.
| G03 Z—50. K-100. :

i

(a) Where end point is on circumference

G01 Z30. X0 :
G03 Z—100. K—50. ;

N
Pl o
™~

|
— 16, —5¢. ol
i

(b) Where end pont is out of circumference

Fig. 2.4.5 When the End Point of A Circular Arc is not on the Circumference



(3) Circular interpolation radius (R) designation

Instead of the coordinates I and K of the center of the circle, the radius
can be directly specified with an R Command. This is called circular
interpolation with radius R designation mode.

In this case,
* When R > 0. a circular arc with the center angle less than 180°, is
specified, and

* When R < 0, a circular arc with the center angle larger than 180° is
specified ‘

— Example of Programming i —

5 -1
| | NOTE |
. A cirQular intterpolation radius can also be specified using G22 or G23 instead of I
| GO02 and GO3. The formats of other than G codes arc the same as those of G032 I
i and G03. [
I | GO2 corresponds to G22 and GO3 10 G23. | |
’ | : |
I G23 and G23 cannot specify a center by I and K. If specified. an alarm 01627 |

will oceur.
| ' 1
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Polar Coordinate Interpolation (G126, G127)%

In processing with the linear axis (X-axis) and rotary axis (C-axis), assume
that the C-axis is a linear axis orthogonal with the X-axis. This enables a
program for machining the workpiece to any shape with the X-axis and C-
axis to be created easily on the X-C orthogonal coordinate system. In this
case. both absolute command (X, C) and incremental commands (U, H) can
be used. - '

| G126; ... Polar coordinate int_erpolation mode On
i G127, j... Polar coordinate intérpolation mode Off
(- h

AYPOTHET CAL C-AX:S

Fig. 2.4.6 Coordinate System of Polar Coordinate interpolation

(1) G126 Command
When G126 is instructed, the polar coordinate interpolation Mode be-
comes in effect and hypothetical coordinate system is set with the origin
of absolute coordinate system as the origin of X-Y plane. Polar coor-
dinate interpolation is performed on that plane.
When G126 is instructed, polar coordinate interpolation is start-

ed regarding the:current position of C-axis as 0.

NOTE Before G124 is insiructec, the C-axis must be returned to the origin of absolute coordinate system.



(2) TQol radius compensation in G126 mode

InG126 mode, tool diameter compensation can be applied. Tool diameter
compensation must be turned on or off in polar coordiante compensa-
tion mode.

Tool diameter compensation is effective only in the polar coor-
dinate interpolation or cylindrical interpolation mode.

(For tool diameter compensation, see Par. 2.4.6.)

(3) Linéar interpolation {(G01) and circular arc interpolation (G02/G03)

In the polar coordiante interpolation mode, machining by linear inter-
polation (GO1) and circular interpolation (G02/GO3) can be performed.

NOTE Circular interpoelatior: i the polar coordinate interpolation mode can be instructed uniy on the
X-C plane. In other planes, circular interpolation commands cause an alarm.

(4) Feedrate F
Feedrate I is the speed (mm/min, inch/min) of the tool on the X-C plane.
(5) Selection of diameter/radius designation

Diameter/radius designation can be selected for X-axis and C-axis com-
mands in the polar coordiante interpolation mode.

pml000 DI  0: X-axis and C-axis commands select diameter
designation. _
I: X-axis and- C-axis commands select radius
designation.

(6) G codes permitted in G126 mode -
G codes permitted in G126 mode are as shown below.

| (G00), GO1, GO2, GO3, GO4

. Gl0, G22, G23,
| G40, G41, G4z

G65, G66, GBT.
| (G90. GII),

|
|
|
l
|
|
| G98, G134 ;

Other commands, if specified, cause an alarm.

NOTES ! GO0 can specifiy the Z-axis only.
2. GY90 and G91 are effective only in Geode.
3. G134 is available for the M command only.
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. . Example of Programming_ | W

- 00001 ; : ' o
| G98 ; |
~ TO0101 ; !
I GO0 X120.0 C ;== : Positioned at the start point of machining
. (G126 ;- - Turns on polar coordinate interpoiation
| G0l G42 X40.0 F100.0; | A

G03 X0 C40.0 1-20.0: ;

I G01 X—25.0; Polar ﬂc;ordinate interpotation
| G03 X—40.0 C25.0 K-15.0; | > Sh’ eL r ce;"cﬁ\ rOc;ra.m ;
| Go1 Co: | | Dhiape processing pIOgIAt

| GO3 X200 120.0: o
© G01 G40 X120.0; :

G127 ; | § L
I M30 ;| — - | Turns off polar coordinaté interpolation

(7) Polar coordinate minus specifications
When the sign of X-axis is different from that of normal machines, polar
coordinate minus specifications can be selected by a parameter.
The polar coordinate minus specifications state that the sign of
polar coordinate X — X-axis of hypothetical C plane is reversed. Fig. 247
shows the coordinate system in which programs are created.
Whether the normal specifications or the X minus specifications
are used can be selected by the parameter pm4019 D1.

Parameter pm4019 D1 = 1: X minus specifications
= (- Normal specifications

Normal Specifications X minus Specifications
Hypothetical C (+) Hypothetical {+)

Fig. 2.4.7 Polar Coordinate Minus Specification Coordinate System



NOTE  When the polar coarcinale X mirus specificatio
arc cormards {G02, GO and e compet:sation direction o f diametor compensation commands

{G41, G42) are reversed for the normai specifications. Therefore. programming must be per-
formed with that fact in mingd.

ns are sclected. the rotation direction of circular

r—!LRotation Direction of Circular Arc Commands ——

Normal Specifications

X minus Specifications

HYPCTHETICAL € i+ f HYSATHE™ICAL £ i 41

Ity [ "':T-:Ji"i
B N L o e
I i
NOJMAL SFEC AICATIONS X MINJS SPECECATIONS

~—— Compensation Direction of Diameter Compensation Commandsj

Ty
. Normal Specifications X minus Specifications
* HYEQT-ST CAL © 4 4 SVYPCT=ETICAL © 4
o
/-—\\ | ;/—\‘I -
o e sty EE R 8 | sy
| |
S S G T
N I N/
|| and Y . -J— -
|
NORWAL SPEC SCATIONS N MMNUS SPECECATIONS
\_ : y

Turn on the polar coordinate interpolation mode when X coordinate

is plus in the case of normal polar coordinate specifications. and minus in
the case of X minus specificatioris.
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- NOTES ON G126 and G127:

10.

11.
12.
13.

14.

Instruct G126 and G127 in a single block.

G126 and G127 are modal G codes of 19 group. When G126 is instructed,
the polar coordinate interpolation mode remains on until the next G127 is in-
structed. -

The equipment entérs G127 (polar coordinate interpo‘lation mode off) state
at power on and at reset.

Be sure to cancel nose radius compensation before instructing G126.

Prohibition of mirror image

G126 cannot be instructed when the mirror image mode is on. -
Mirror image cannot be applied in Q126 mode: an alarm would occur.

G98 (feed per minute) must be instructed in the polar coordinate interpola-
tion mode. -

GO0 (G code including rapid feed cycie) cannot be instructed in the polar coor-
dinate interpolation-mode. For positioning, cancel the polar coordinate in-
terpolation mode.

GO0 can be instructed outside the X-C plane.

In the polar coordinate interpolation mode, interpolation is performed on the
X-C hypothetical plane.

Therefore; a feed speed on the X-C plane must be instructed. .

Circular commands in the polar coordinate interpolation mode specify X-axis
by | and C-axis by K to represent the address of circle center. . .

T, S, and M commands

T and S cannot be instructed in the polar coordiante interpolation mode. M '

can be instructed.
The spindle function is disabied in the polar coordiante i_nterpo!a_tion mode.
In the polar coordinate interpolation mode, manual absolute is fixed to OFF.

Programs cannot be restarted in the polar coordinate interpolation mode.

However, progfams ‘can be restarted in a range containing the polar coordinate
interpolation mode.

Since C-axis speed becomes infinite when a command to pass the center
of the coordinate is specified in the polar coordinate interpolation mode, Alarm
483 “‘command error in the polar coordinate interpolation mode’’.




2.4.6 Cyiindfical interpolation (G124, G125)%

The cylindrical interplation function enables processing on a cylindrical work-
piece to be programmed in plane image using a cyvlindrically expanded coor-
dinate system in which the side of the cylinder is expanded.

This function can be instructed by either of absolute commands (C,
Z) and incremental commands (H, W).

Cylindrical interpolation is instructed using the following G code:

G124 C... . ; —=—— Turns on the cylindrical interpolation mode.
' C is the radius of workpiece to be processed.

(9 Iy -1 N - -
G125 ‘e Turns off the cylindrical interpolation mode.

TOO'_I_J“» Z

. 7

Fig. 2.4.8 Coordinate System of Cylindrical Interpolation

(1) Tool diameter compensation in cylindrical interpolation mode

In the cylindrical interpolation mode, 100l diameter compensation can
be applied. Tool diameter compensation must be turned on or off in
cylindrical interpolation mode.

~ Tool diameter compensation is effective only in the polar coor-
dinate interpolation or cylindrical interpolation mode,

(2) Machining by linear interpolation (GO1) and circular arc interpolation
(G02/G 03)

In thje cyvlindrical interpolation mode, machining by linear interpolation
(GOT) and circular interpolation (G02/G03) can be performed.

(3) Cich!ar interpolation in the cylindrical interpolation mode

Circular interpolation in the cylindrical interpolation mode can be in-
structed only on the C-Z plane. In other planes, circular interpolation
commands cause an alarm.



2.4 INTERPOLATION (Cont'd)

(4) Feedrate F ,
Feedrate I is the speed (mm/min, inch/min) of the tool on the C-Z plane.

(5) G codes permitted in G124 mode _
G codes permitred in G1_24 mode are as shown below.

(G00), GOL, GO2, GO3, GO4 |
| 610, G22. G23, |
| G40, G41. G42, ' |
| G65, GB6, GOT. |

(G90, G91), |
| Gos, G134 | |

Other commands, if specified, cause an alarm.

NOTES 1. G0 can specify the X-axis only.
2. GO0 and GA1 are effective only in G code.
3. G134 is available for the M command oniy.

- [ Example of Programming | \

r

- (G98 ; o |
I TO10 ; | .
GO0 X44.0 CO ;- E?:ég?rfiffgi at the start point of
‘ G124 C45.0 jem— I—Turns on cylindricat interpolation
. GOl G42 7475 F100: . ]
| 0.0 |
i 732.5 C120.0; _
' £240.0 ; | |
| G03 Z40.0 ©249.549 RT.
G02 7475 (259.099 RT7.
| GOl ©360.0;
. G40 Z44.0;

M30 ; B —Turns off cvlindrical interpolation

} Cyiindrical inrerpolation
Shape processing progarm

Ay




—

10.

11,
12.
13.

NOTES ON G124 and G125:

Instruct G124 and G125 in a single block.

G124 and G125 are modal G codes of 19 group. When G124 is instructed,
the cylindrical interpolation mode remains on until the next G125 is instructed.

The equipment enters G125 {cylindrical interpolation mode off) state at
power on and at reset.

Be sure to cancel nose radius compensation before instructing G128.

Prohibition of mirror image

G124 cannot be instructed when the mirror image mode is on.
Mirror image cannot be applied in G124 mwode; an alarm would occur.

Circular commands in the cylindrical interpolation mode cannot specify ad-

dress radius by | and K. Specify a radius value directly by address R.

GQB (feed per minute) must be instructed in the cylindricai interpolation mode.

GO0 (G code including rapid feed cycle) cannot be instructed in the cylindri-
cal interpolation mode. For positioning, cancel the cylindrical interpolation
mode.

GO0 can be instructed outside the C-Z plane.

In the cylindrical interpolation mode, interpolation is performed on the C-Z
hypothetical plane.

Therefore, a feed speed on the C-Z plane must be instructed.

T, S, and M commands

T and S cannot be instructed in the cylindrical interpolation mode. M can
be instructod.

The spindle function is disabled in the cylindrical interpolation mode.

In the cylindrical interpolation mode, manual absolute is fixed to OFF.

Programs cannot be restarted in the cylindrical interpolation mode.
However, programs can be restarted in a range containing the cylindrical in-
terpolation mode.




2.4 INTERPOLATION (Cont’d)

2.4.7

Tool Diameter Compensation Functions Available in Polar Coordinate
Interpolation and Cylindrical interpolation

M,

(2)

(3)

(4)

(5)

Automatic offset of tool path o _
By using ool diameter compensation. tool path can be automatically offset

~ by the specified radius of the tool (rotary tool) to be used.

Specifying tool radius _

A tool radius is stored in tool offset memory R and.is given by specifying
the offset number by T code.- Set control point to Zero.

Specifying tool diameter compensation by G code

The foliowing G codes are used for tool diameter compensation:

| G41 (left compensation) ! Turns on tool diameter compensa-

| G42 (right compensation) | tion modeon. .

G40 ... TS Turns off tool diameter compensa-
tion mode off.

Compensation plane

Compensation planes are:
X-C plane: In polar coordinate interpolation mode_
C-Z plane: In cylindrical interpolation mode

Entry to too! diameter compensation mode

When G41 or G42 is instructed. the compensation mode becomes ef-
fective.

The direction of offset is on the normal of the start point of a block
next to G41 or G42. and compensation is applied to the left or right in
the advance direction by an offset quantity by G41 or G42.



(6) Behavior in tool diameter compensation mode

Upbn entry to the compensation mode by G41 or (G42, the tool moves
along the offset path until G40 is instructed.
- Since the path is automatically computed by the NC equipment,
the part program has only to specify the shape of the workpiece.
The tool path is controlled as follows by the angle between angle
blocks:

MY7: Intersection caicuiatior. mode MS6:  Circular are roand mode

. (b) Outside corner )

Fig. 2.4.9 Tool Path

(7) Canceling tool diameter compensation
The -compensation mode is canceled by G40.

When G40 is instructed, the tool is positioned at the start point
of the last block of compensation mode.

(8) Compensation modes enabling the tool diameter compensation functions

The tool diameter compensation functions are available only in the cylin-
drical interpolation mode or polar coordinate interpolation mode.

(9) Turning on or off the tool diameter compensation mode

Turn on or off the tool diameter compensation mode in the cylindrical
interpolation mode or polar coordinate interpolation mode.

{(10) Changing tool diameter

A tool diameter cannot be changed when the tool diameter compensa-
tion mode is on.
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2.5.1

252

Rapid Traverse Rate

The rapid traverse motion is used for the motion for positioning (G00) and
for the motion for manual rapid traverse (RAPID). "The tool moves at a rapid
traverse rate defined independently for each axis. The rapid traverse rate
is determined by your machine manufacturer and preset for each axis.

Motion paths are normally not straight because the end points of each
axis are reached at different times by independent axis motion.

For override of rapid traverse rates, Fs, 25%, 50%, and 100% of the

" basic rapid traversé rates, are available. Fs is a constant feedrate set by

a parameter (pm2447). Six levels of rapid traverse override can be delined
by parameters: e, Fi, Fz, 25%, 50%, and 100%. TFi and F: are set In
parameters (pm2448, pm2449). :

For Fe, either setting unit mm/min or % can be selected according
to pm 2000 D3 setting.

pm2000 D3=0=F:(pm2447) setting unit: mm,/min

pm2000 D3=1=Fs (pm2447) setting unit: %

r| Range of setting rapid traverse rates

! : . .
' (1) For each axis, rapid traverse rates can be set at some suitable mul- |

| tiple of 0.001 mm/min (deg/min). I

| (2) The maximum programmable rapid traverse rate is 240,000mm/min.

| NOTE Machine tools have their own optimum rapid traverse rates. Refer to the manual provid-
: ¢ by the machine tool builder.

Cutting Feed

With digits following address characters F and E, tool feedrates per minute
(mm/min) are programmed at linear interpolation (GO1) or circular interpo-
lation (G02, G03). - _ .

Two types of feedrate specifications can be selected using the G codes
for specifying the feed function shown in Table 2.5.1. Specify the G codes
before instructing F and E codes. o R

Table 2.5.1 G Codes for Specifying -
Feed Function

G code Meaning
G99 Feed per rotation (mm:rev)
G98 Feed per minute {mrm/min)

For details of the G code functions, see Par. 2.5.3.



(1) F and E codes are modal. and once they are instructed, they are effec-
tive until the next time an F or I code is instructed. When switching
between G98 and G99 is performed, an F or E code nust be instructed
newly. If not instructed, alarm *‘0370" will occur.

(2) In feed-per-minute (Inm/min) specification, E code cannot be instruct-
ed. Il in structed, alarm ‘0371 will oceur.

2.5.2.1  Feed per rotation (G99 mode)

(1) With a numeric value following an address F or E, tool feedrate (mm/rev
or inch/rev) per spindle rotation can be specified.

Table 2.5.2 shows the range of F and E code specification.

Table 2.5.2 Range of Feed-per-Rotation F and E Code Specification

Format | Feed-per-rotation specification range

" Metric F33 | FO.001 to F500.000 mmirev
Metre | mpm E34 ~ E0.0001 to £500.0000 mm/roy
Slpuc b F24 | F0.0001 to F19.6850 inrev
' | nput E26 | E0.000001'E19.685000 infrev

L Metric F33 | F0.001 to F1270.000 mm/rev
" Inch | input E34 i E0.0001 to E1270.0000 mm/rev
L F21  FO.0001 10 F50.0000 in‘rov
' . input F.26 | £0.000001 10 E50.000000 in/rev

Tab!e 2.5.3 shows limits by spindle rotation speed.

Table 2.5.3 F (E) Specification Limits by
Spindle Rotation Rate

Limit value

Metric output F {Eyx $= 240,000 mm/min

Inch outpur I' (E)x 5= 24,000 in‘miin

NOTES 1. X-axisspeed limit values are one-half of the
values shown in the above 1able,
2. The limit values per minure are farther
limited by the conditions of machines.
Follow the machire tool manufaciurer's
manual.
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(2) F command for linear and circular interpolation specifies feedrates in the
direction tangential to the motion path.

| G99 S1000 (r/min) : |
|GO1 U60. W40. FO.5: |

F x $=0.5mm/rev x 1000r/min
=500mm/min
= | 3002 +4002

' T ) o :
, L Z-AXIS SPEED
T - COMPONENT -

| .
L X.AXIS SPEED COMPONENT

Fig. 2.5.1 F Command in Simultaneous Two-Axis Linear Interpolation
(Feed per Rotation)

| G99 $1000 (r/min) ;
| Go3 U..W..I..F02 |

F x $=0.2 x 1000=200mm/min _°
(mm/rev) (r/min) '
= fx2+1z2

Fig. 2.5.2 F Command in Simultaneous Two-Axis Circular Interpolation
(Feed per Rotation)

| _ NOTES i

| 1. If FO is programmed, it is regarded as an input error.
’ 2. Do not program F commands with minus numerals; alarm ‘*0102"" will occur.
| 3. Feedrate in the X-axis direction are rates obtained by radius values.




2.5.22 Feed per minute (G98 mode)

(1) With a numeric value following an address F, tool feedrate (mm/minute
or mch ‘mm) per minute can be specified.

F60 format or F'63 format (at metric input) can be selected by
parameter pm2004 DO.

Table 2.5.4 shows the range of F code specification.

Table 2.5.4 Range of Feed-per-Minute F Code Specification

Formar | Linear Axis . { Rolary Axis -
Feed-per-reinu‘e Specfication Range | Feed-per-minute Specification Range
! Metric Il‘.le-'.ric inpatf F60 | F1 1o F240000 mm/min i F1 to F240000 deg/min
pIM2004] f:}ul.put ek rput | F52 | F0.01 1o FO4488 18 in/min "F0.01 to F240000.00 deg/min
DO=0 ! “inch (Metricinput| F80 | F1 10 FA08600 mm/min [ F1 to F240000 deg/min
| OuLput : Ineh nput | F52 | F0.01 to F24000.00 insmin , F0.01 to F240000.00 deg/min

| Metric jYetricirput| F63 | F0.001 to F240000.00 mm/min | F0.001 to F240000.000 deg/min

pm2004 PUPUL | Inchnpac | F54 | FO.0001 to F94488.1890 infmin  F0.0001 10 F240000.0000 deg/min
D=1 | ‘Inch  Metric input ] F63 | F0.001 to F609600.000 mm/min | FO.001 5o F240000.000 deg/min
. ourput | Inch nput { F54 | FO.0001 1o F24000.0000 in‘min | F5.0001 10 F24000.0000 deg/mir.

NOTES . X-axis speed limit values are one-half of the values shown in the above table,
2 The limit values per minute are further limited by the conditions of machincs.
Refer to the machine tool manufacturer’s manual.

(2) Feommand for linear and ecircular interpolation at simultaneous two-axis
control specifies feedrates in the direction tangential to the motion
path.

G98 :
GO1 T60.W40.F500. :

F=500—= 3007+ 4002 - 300 ot
| i i,

(mmmuﬂ ‘ ! 400 mry/ min

Z-AXIS SPEED
COMPONENT +z

X-AXIS SPEED COMPONENT

Fig. 253 F Command in Simultaneous Two-Axis Linear Interpolation
{Feed per Minute)
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Fig: 2.5.4 F Command in Simultaneous Two-Axis Circular Interpolation
{(Feed per Minute)

! " NOTES

1. If FO is programmed, it is regarded as an input error.
2. Do not program F commands with minus numerals; alarm 0102"" will occur.

3. Feedrates in the X-axis direction are rates obtained by radius values.

(3) Fcommand for interpolation at the rotary and linear axes control speci-
fied feedrates in the diraction tangentlal to the motion path.

G98:
GO1 W10. H60. F100.. - #Z

. ’ O e e e - ————
..... ! 80. deg

a) Metric input (F'6.0) - .
Distance = + 10002+ 600002 = 60827,625
A i

Z.AXIS SPEED |

F*3C. mmimin

1. mmr

COMPONENT
C-AXIS SPEED

COMPONENT

60827.625

Time =
100000

~ 0.6082 (min) = 36.5 (s)

b) Inch input (F5.2)
Distance — v1000002+ 60000? = 1166190,0379
A i
Z-AX1S SPEED o i
CO!@iPONENT

C-AX1S SPEED
COMPONENT

Time = L166190.0379 " _ 4 1166 (min) - 6.9 (s)
1000000




(4) Individual command at the rotary axis control specifies feedrates by units
of input system (metric/inches).

For inputting inches, the feedrates are specified by the

parameter as.

Format pm2004 D7 =0 | pm2004 DT =1
;pmzooq 'L!\fle[ric input F60 | 1=1 degsmin f =] degimin
-Do=0 _Inch input F52 1=0.1 deg/min | 1=0.01 deg/min
pm2004 | Metric input F63 | 1-0.001 deg/min | 1=0.001 deg/min
DO=1  Inch irput F54  1=0.001 degsmin . 1=0.0001 deg/min

Pm2004 DO

F‘eéd command  O:

pm2007 D7

Metric input
Inch input

Metric input
Inch input

Feedrates for rotary axis individual

0:

F52 — -

Fod —

F52 ——=-

F54 — =

———= F60 (mm/min)
——= F52 (In/min)

— = F63 (mm/min)
—= ['54 (in/min)

command

1=0.1 deg/min
1=0.001 deg/min

1=0.01 deg/min
1=0.0001 deg/min
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253

Switching between Feed per Minute and Feed per Rotation (G98/G99)
These G codes specify feeding per minute or feeding per rotation before the

F (E) code for feedmg
(1

()

(3)

4

(5)

G98 ;

This command executes subsequently issued F codes as feeding per
minute.

Table 2.5.5 Meaning of

G98 Code
Gosg Meaning
Metric input mm/min
Inch input in/min

G99 ;

This command e\ecutes subsequentlx issued F (E) codes as feeding per
rotation.
Table’ 2.5.6 Meaning of

G99 Code
G99 Meaning
Meiric inpat mm/rev
' Inch input insrev

G98 and G99 are modal G.codes.

G98 and G99 are modal G codes and effective until specification is
changed. -

Specification at switching between G98 and G89

Switching between G98 and G99 cancels I (E) code specified previous-
ly. Therefore, whenever the sw itching has been made, be sure to specily
F (E) code.

Switching of initial state at power on.
The initial state at power on can be set to G98 or G99 by parameters.

Table 2.5.7 Parameter pm4000 and

Initial State
- Parameter Initial G code
pmd000 D2=0 G98
pm4000 D2 =1 G99




2.5.4 Screw. Cutting and Continuous Screw Cutting (G32)
| G32 X (U)...... Z(W).....F(E)....... .,
With this command, a straight screw, taper screw, and scroll secrew can be

cut by-a lead specified in an F or E code all the way to the absolute coor-
dinate (X, Z) point or incremental position (L. W) point.

(1) Rahge covered by F and E codes
Table 2.5.8 shows the range of F and E codes specifying screw lead.

Table 2.5.8 Range of F and E Codes for Screw Cutting

Format Rarge of F and E Specification for Serew Cutting
1 Metric F33 F0.001 to F300.000 mm
Metric | input E34 E0.0001 to E500.0000 mm
output | nen F24 F0.0001 to F19.6850 in
| output E26 E0.000004 to F19.685000 in
T Metric F33 F0.001 to F1270.000 mm
Inch ‘ inpat E34 E0.0003 to E1270.0000 mm
lnput  1hen F24 F0.001 to F50 0000 in
input E26 E0.000010 1o E50.000000 in

NOTE The F code is used for normal screw cutzing.
The E code is used for precise screw cutiing.

(2) Direction of screw lead
Table 2.5.9 shows the direction of lead specified by F and E codes.
Table 2.5.9 Lead Direction

Condition of taper angle Direction of screw lead
(X, 7} a s 45° Specifies lead in Z-axis direction.
-X & |
l i a > 45° Specifies lead in X- axis direction.
I
r ™
+X E ]
oo
I _END Po:\i*"
1 T
‘ z i @ ! *% X
e T2
é — — e _Z
( 2 e w
LiLEAD:
! )

Fig. 2.56.5 Screw Cutting



2.5 FEED FUNCTIONS (Cont’d)

(3) Limit values by spindle rotation speed S
" T and E code specifications are limited by spindle rotation speed S as
shown in Table 2.5.10.

Table 2.5.10 Limit Values by
Spindle Rotation Speed S

Limit value

Metric output F (E)x 5= 240,000 mm/min
Inch output F (E}x S=24,000 in/minin

The upper limit_ of X-axis.speed comﬁonent is one-half of the above.

(4) Screw spéecification
Table 2.5.11 shows the methods for specifying individual screws.

~ Table 2.5.11 Screw Specification '

T¥pe of screw Specification
s | Normal G32 Z{W)..F... ;
Straight screw | - p—
. -1 Precise G32 Z{W). B . :

Normai G32XUL.Z(W)F...
Precise G32 X(U)..Z(Wy. E...
Normal G32 X(L)..F...
Precise G32 X(UL. .E..:

Taper screw I

Scroll screw : I

[ ™
» Straight screw
; | -
‘ Screw lead L=5.0mm
: 6:=5.0mm |
‘ §:=3.0mm :
Cutting quantity =1.0mm |
| GO0 U442, ;—= e D
G32 W—68. F5.0 -——\f )
GOoO U 42.; L |
W 68. ; -
—44, ; | :
G32 W—68. ;
GOO U 44.; |
I H N -
.




Example of Programmingg ~

* Taper screw

Screw lead L=4.0mm |

I ©8:=3.0mm |
. 6:=2.0mm

" Cutting quantity=1.0mm |

. +X
—
| GO0 X13. |
- G32 X38. W—35 F4.0 :
| Goo x60.: |
| W35, ;, |
| X11. ; |
G32 X36. W—35. : |
| Goo xe0. -
[ . . |
\ L 7 )
(5) Continuous screw cutting
Since this equipment has fast buffer registers, continuous screw cutting
can be specified as shown in Fig. 2.5.6. '
( ' R
|_G33 X(U)..Z(W).. F(E)... ;=—i @
| (G32) X(U)..Z(W)... ;= — @
' (G32) X(U)...Z(W)... ;e -3
| | ]
L
(a) Improvedipipe coupling (b) Worm screw )
¥ -

Fig. 2.5.6 Continuous Screw Cutting

Since a stop time between screw cutting blocks is zero, continuous
screws can be cut smoothly.

NOTE Do not change scrow lead specification F or E midway: if this were done.
vad serew cutting would oceur in the neighoorhaod of block oints.




2.5 FEED FUNCTIONS (Cont'd)

(6) Slack in imperfect screw portion (61,.62)

—
a0
|
+Z
\ /

Fig. 2.5.7 . Slack in Imperfect Screw Portion

The slacks &1 and & are obtained by the approximate expression in
Table 2.5.12. -

Table 2.5.12 Slacks in Imperfect Screw Portion

i Approximate expression | Meaning
: 1
. i . . L{mmY: Screw lead . ) -
8. 6 >6—L(;.%— {In 511 -1 | ${rpm): Spindle rotation speed
J' K: Constant, Usually 30

| a(—).  Screw precision

| AL .. (Lead efror)
5. | s>t ' L -

i - TTT60eK , . N
| In: Natura! logarithm (log €)
a 1750 | 17100 | 14150 | 1/200 1230 | 15300
: 1

| !
2o 381 | 1.01 | 4.20 | 452 | 470
' | ' i

{In

(Example of computation)
Screw lead L = 3.0 mm
Spindle speed S: 50 r/min
Screw pre_:cision = 17100
5. and 8. are obtained as follows when the above conditions are given:

LeS 1
5> 1 —1
60K (a0
_3.0x500 561 - 3.0mm
60-K : |
52> LK _ 3.0x500 —0.83mm
60K 60K



NOTES ON G32:

4.

I 1. l—fow to take up slack in imperfect screw portion
: Since a lead error occurs at the start and end of screw cutting, slack shown
| by 6: and 62 in Fig. 2.5.8 must be taken. See {6) for how to take up the slack |
’ in imperfect screw portions. !
| : R
| i
: !
| |
| I
-z |
| |
! . ) |
l Fig. 2.5.8 Start and End of Screw Cutting
s \
i 2. Spindle rotation speed
| T}ie spindle rotation speed must be constant until the cutting of one screw is |
: terminated. Otherwise. the precision may not be maintained due to a servo |
delay. |
i 3. Screw rounding-off in G32 specification |
| G32 specification does not permit screw rounding-off. If rounding-off is re- '
quired, use G92 (% or G76). |
I 4. Operation disregarded during screw cutting i
I The following operations including G32 are disregarded during screw cutting: |
| a. :Feed override operation ... Regarded as 100% i
I b. “Temporary stop (FEED HOLD) operation
| 5. Screw cutting G32 in G98 mode
[ Screw cutting G32 rust not be instructed in G98 (feed per minute) mode. If '
| insturcted, Alarm “*0452" will occur. i
! 6. Screw cutting command during dry run |
Screw cutting commands during dry run specify movement at a manual con- |
tinuous speed. |
i 7. M code command ]
: Do not issue continuous screw cutting commands with M code specified. If Il
| issued, the program would wait for a start. point in that block and continuous i
' screws could not be cut. _
L _




2.5 FEED FUNCTIONS (Cont'd)

255 Multiple Thread Screw Cutting (G32)k

Multiple thread screws (having more than one thread in a lead) can be cut
without shifting a cutting start position.

Fig. 2.5.9 Double-Threaded Screw

Since screw cutting operation starts feed synchronously with a start
point pulse (one pulse per rotation) from the spindle pulse generator attached
to the spindle, a cutting start point on the workpiece circumference is al-
ways the same and screws can thus be cut. 7

A multiple thread screw is cut in such a way_that screw cutting is
performed by feeding synchronized with a start point pulse from the spin-
dle pulse generator, then feeding is started after the spindle revolves a given
angle after the start point pulse is emitted.

G32 XU Z(W).. . F(Ey...B. : |

With this command, the spindle revolves the angle specified in B after a start
point pulse from the spindle pulse generator, then screw cutting is started
from X (U) to Z (W) point with a lead specified by the F or E command.

(1) Address B specified in multiple thread screw cutting

I Least input increment 0.001° |

| Command range 0=B<360.00 |

When decimal point input is used, B1=1° is set.
The B command is non modal and is effective only in the block in which
it is issued.

(2) Number of threads of multiple thread screw and B command

A cutting start point on the workpiece circumference is normally on one
of the points in which the circumference (360°) is divided equally by
the number of threads. '



:2: Jouble-reades
Scraw

ic; Four-hreaasd
Screw

Fig. 2.5.10 Number of Threads of Multiple-Thread
. Screw and B Command
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z——-—!_Example of Programming ——\

» Double-threaded screw cutting

"G00 U..... . )
G32 W....... D
GO0 U....... : g Screw cutting
W ; of &)
U....... :
G32 W..... )
GO0 U....... :
G32 W.......B180 1
GO0 U....... Do Screw cutting
W o o ? of
L....... ; )
G32 W..... B180
| H

NOTES ON G32:

1. Rotation detecting pulse for B command
Since a spindle rotation angie from a start point pulse by B command uses rotation
detecting pulses (4096 pulses per rotation), the minimum detection unit is about
0.0879° (360°/4096 pulses) per pulse.
For the B command, the number of rotation detecting pulses may have an |
error of 1 pulse. .

2. Specifying a spindle rotation angle from start point pulse |
A gpindle rotation (whether forward or backward) angle from a start point pulse '
is specified as an angle from 0° to 360° by a B command.

3. Note on B command for multiple-thread screw cutting

If the B command for multiple-thread screw specifies out of the legal range (0° 1o
360.000%), an error 0453 will cccur.

| 4. Note on B command for multiple-thread screw cutting

When the B command for multiple-thread screw cutting is issued, continuous screws
cannot be cut.

; G32W....... 90
| G32W. ... « Since the program waits for a start point in this block, continuous
' screws cannot be cut. J




2.5.6

Variable Lead Screw Cutting (G34) %

| G3E X(U) Z(W).. . Ko P

With this command, a variable lead screw specified by address K can be cut,
by the quantity of lead per rotation of the screw.

)

Fig. 2.5.11 Variable Lead Screw

(1) Range of K specification in variable lead screw cutting

Least input increment 0.0001 mm/rev or 0.00001 inch/reyv
(Metric input) (Inch input)

Specifidation range

a. The speed at an end point must not exceed the specification range
(500 mm/rev for metric output and 50 inch/rev for inch output) of
feedrate.

b. The accumulation of movements due to changes in lead must not ex-
ceed the values shown in Table 2.15.3.

Table 2.5.13 Upper Limit on Accumulation of
Movements due to Changes in Lead

Upper limit
Metric cutput 4194.303 mm
Inch ourput 419.4303 in

c. L{ead change speeds must not exceed the values shown in Table 2.15.4.

Table 2.5.14 Upper Limit on Lead Change Speed

Upper limit
Metric output 5.400 mr/min
Inch output 540 in/min

d. A-lead must not be minus.
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(2) Additional explanation ) . . :
Arithmetic expressions for checkmg the variable lead screw cutting (G34)
command

Limitation on K command

a. The feedrate at an end point must not exceed the xalues shown in .
Table 2.5.15.

Table 2.5.15 Upper limit on Feedrate at End Point

Upper limit
- Metric cutput © 500 mmirev
~ Inch output ’ 30 infrev

b. The feedrate at an end point must not be minus.

¢.. The accumulation-of movements due to changes in 1éad must not ex-
ceed the values shown in Table 2.15.16.

Table 2.5.16 Upper Limit on Accumulation of
Movements due to Changes in Lead

Upper limit
Metric output 4194 303 mm
Inch output ’ 418.4303 in - -

d. Lead change speeds must not exceed the values shown in Table
2.1517. s - -

Table 2.5. 17 Upper Limit on Lead Change Speed

Upper limiz
Aetric purput 5400 mm/min
Inch output 540 in.min

Checking limits by arithmetic expressions

F : Fixed lead command (mm/rev or inch/rev)

K : Variable lead command {mm-rev or inch/rev)

W: Z-axis distance (mm or inch) from a start point to an end point
(mm or inch)-(X-axis distance U in the case of end screw)

S : Spindle rotation speed {r/min}

N - Spindle rotation speed (rev) requ1red from a start point to an
end point’

f

K _
—(F+K2) + \! (F-r?)m_g_. KeW

K



Limit of a
Fai % +KN =500.000 mm/rev or 50.000 inch/rev

s

Limit of b

(F+-5_yp+2kw>0

Limit of ¢

%KN2§4194.803 mm or 419.4303 inches

Limit of d
S/60 ¢ K «N 5,400 mm/min or 540 inch/min

NOTES !

1. Continuous block screw cutting |

In continuous block screw cutting by the variable lead screw cutting command,
command pulses break at block joints. l

2. K command

If the K command excecds the legal range, an error “"0450"" oceurs. |

3. When the G34 command is issued during dry run, if the parameter (pm2000
D1)is set to 1, the tool only moves at a specified manual continuous feedrate. |

4. When the parameter (pm1000 DO) is set to 1, the least input increment of K
command is 0.001 mm/rev or 0.0001 inch/rev. |

5. Address B command in G34 biock
Specifying address b in a G34 block causes an error **0450 " |
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257 Automatic Acceleration and Deceleration
Accel/decel for rapid traverse and cutting feed are automatically performed.

2571 Accel/decel of rapid traverse and manual feed

(1) In the following operation, the pattern of autormatic accel/decel is linear.

e Positioning (G00)

¢ Manual rapid traverse (RAPID)
e Manual continuous feeding (JOG)

* Manual handle feeding (HANDLE)

o

SPERY e

Fig. 2.5.12 Linear Accel/decel Speed -

NOTE Rapid Lraverse rate and accel‘decel constant of rapid traverse
rate can be set by parameter. (pm2461 to pm2468, pm2801
to pm2808)



2.5.7.2  Accell/decel of cutting feed

(1) Automatic accel/decel of feed motion (GO1-GO3) are in the exponential
mode.

SPEED —

TME ———

Fig. 2.5.13 Exponential Accel/decel Speed

(2) Feedrate time constants and feedreate bias are set by parameters. During
tapping, time constants and bias other than for usual feedrate can be
set by parameters. '

(pm2501 to pra2505, pm2511 to pm2515, pm2821 to pm2828, pm2831
1o pm2838)

| | NOTE

| The automatic accel/decel barameters are set to the optimum values for the respec-
tive machines.
Do not change the setting unless this is required for special purposes.

R N




2.5 FEED FUNCTIONS (Cont’d)

2.5.8

2.5.81

Qverride

For details on override, refer to command or reference manuals issued by
vour machine tool manufaciurer.

Cutting feed override _

(1). In the autormatic operation mode (TAPE, MEM, or MDI), the feedrate in-
structed by the F or E code can be overridden in 21 steps in increments
of 10% from 0 to 200%. :

However, the feed by tapping cycle is as instructed by the For
E code, and cannot be overridden.

(2) If the OVERRIDE CANCEL switch is on, the feed is not affected by this
selection switch and runs as '1nstrucu_=:_d b}__-’ t_he F or E code.

Table 2.5.18 Override ([ )

STEP % STEP _ QUERADE

Q0 ] 13 110 @

1 0 12 | 120 Y

2 20 13 130

3 30 ' 140 recpune

g A = =i} A 1D

3 40 io 150 106

5 50 16 160

6 50 17 170

7 70 | 13 150

8 80 19 160

a’ a0 - 20 200

10 100 _ _ L D

Fig. 2.5.14 Override Switch



2.5.82

(3) By option, the feedrate can be overridden in 32 steps in increments of
20% from 0to 540%. In this case, it is overridden in increments of 20%
from 220 to 30 0% and in increments of 40% from 340 to 540% .

Table 2.5.19 Override (Expanded Type)

STEP % STEP i
22 220 28 380
23 230 29 420
24 240 30 460
25 250 31 500
26 260 - 32 240
27 270 — —

NOTE Sieps 1 1o 21 are the same as those in
Tahle 2.5.18.

Rapid traverse override

(1) The switch can be installed optionally to override rapid traverse rate.

(2) This switch is used to adjust the traverse rate by Fu, 25, 50, and
100%. F-is set by parameter pm2447.
By setting pm2000 DO=1, F: speed can be set in % for rapid traverse
rate.;

(3) The rapid traverse override is effective both in automatic operation (GQOO
command) and in manual operation (RAPID) mode).

NOTE Rapid traverse rate can be overridden in six steps by the parameters:
’ 100:%, 50°% . F., F\, and F..
Fi and F: rales are scl by parameters (pm2448. pm2449).
Far details, refer 1o command or reference manuals issued
b¥ vour machine 100l manufactarer,
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2.5.9 Dwell (G04)
This command can delay transition to the next block operation for the speci-
fied length of time. ” S o

2.5.91 Dwell per minute

This command performs dwell. for the length of time specified by the
address U, P, X, or .- :

Dwell is programmed as an independent block.

(1) Maximum value of time that can be specified by addresses U, P, X,andF

Table 2.5.20 Dwell Time
(P Specification Range)

Format Dwell time (P programumable range)

UiP, X.F)63 .- 0 to 999999.999s

NOTE The value does not depend on metric/inch input or
metric/inch output. -

Example of programming ——

G04 U2.5; !

| Dwell time: 2.5 sec. .

(2) Dwell is executed af'ter pulse distribution in the preceding block enters
the allowable value.



2.5.10

Speed Control Command

For speed control of interpolation, accel/decel control is executed by a time
constant in start and stop. Therefore, part programs are created without
regard to the control.

Howev er, cutting in the corner may be rounded by follow- -up error
between NC command and actual machine movement. To eliminate the
roundness, add G04 instruction in the corner for positive deceleration. For
example, in the motion shown in Fig. 2.5.15, the tool moves as shown by
the dotted line if X-axis starts mov ing before Z-axis is fully decelerated.
To have the tool move along the solid line shown at the right of the figure
instead-of the dotted line, add G04 (dwell) in the corner portion.

—

: Add GD4 {dewili in the
X-axig Toves belcre corrar poricn.
Z-axs is f.ilv dece erated.

Fig. 2.5.15 Adding G04 (Dwell) in Corner




2.6 REFERENCE POINT RETURN

The reference point means a fixed position on the machine.”
2.6.1 - Automatic Reference Point Return (G28)
' G28 X(U).. Z(W)... CRC(H).. ¥Y{V).).; |

This command alloWws the machine to be returned to the reference point.
The machine is automatically returned to the reference point after being posi-
tioned at-the specified -position by rapid feed. :

This operation can bé performed simultaneously up to two axes (kup
to three axes) in one system. However, any av.ls for w hlch coordinate com-
mand is omltted does not move. -

— . Example of Programming \
FG28 X(U)..Z(W).... (C(H).-D 5 -
Z-2X15 DECELERATION LT 3w TCH
i iar-;f:'EFj‘:.:'.EL‘-A'E POSTONRG | Ceccpencs son-
i 1
STA _T , i .
[ z. ! %
}j —&— : | —z. .
| . S -
~ J

Fig. 2.6.1 Reference Point Return

(1) Reference point return operation
Reference point return operation’’ means the same operation as a ser-
ies of operations in which the movement is begun by manual reference
point return operation and terminated when the machine returns to the
reference point.

Reference point return is accomplished in two ways:

e Low-speed reference point return (a deceleration limit switch is used)

e Combination of low-speed reference point return the first time after
power-on and high speed reference point return the second and sub-
sequent times (a deceleration limit switch is not used because the refer-
ence point is stored in the memory).

Thereafter, the former (a deceleration limit switch is used) is referred
to as | ow-speed reference point return and the latter (a deceleration limit
switch is not used) as high-speed reference point return. '

NOTE C-axis* integrated with spindle of low-speed t¥pe does not use a deceleration limit switch.



(2) High-speed reference point return specification

High-speed reference point return (refer to pm4003 D6, D7) may be used
in place of the automatic reference point return described above. In this
case, movement is as shown below.

(a):
- After being positioned at immediate positioning point B, the machine
-is positioned directly at the reference point by rapid feed. This per-
“mits faster return to the reference point than in the reference point
-return operation in which the deceleration limit switch of each axis
‘Is used.

(b)

()

(d)

(e)

Positioning directly at the reference point by rapid feed

‘Return from outside a reference point returnable area

Even if point B is located outside the reference point returnable area,
‘the machine can be returned to the reference point.

High-speed reference point returnable axis

High-speed reference point return is only possible for the axes for

which normal reference point return operation has been completed
after power-on by manual reference point return or G28 command.

When manual reference point return operation or normal reference

point return operation has not been completed

If normal reference point return operation has not been completed
after power-on by manual reference point return or G28 cornmand,
normal reference point return operation is executed for X and Z axes
instructed by G28. ‘

Automatic high-speed reference point return is valid for G28
command .

Automatic high-speed reference point return is only valid for G28
command, and does not affect the operation of manual reference point
return.




‘2.6 REFERENCE POINT RETURN (Cont'd)

421D FEED

o APPROACH SPEED
2 AN 2 SPEED - PARAMETER
g AN SETTING
g P AN DISTANCE

| |

I | 1

T T T °

| . | SPEED SEQUENCE

! .
= I 1 1
i - L

" DECELERATION LIM.T REFERENCE POINT

SwiIcs ———I___J_

” RESERENCE PU.SE R

|
O ) .z
RE”UANABLE POINT ————===————NON-REFERENCED POSITION,
b . ,

. (@) X and Z Axes

APPRGACH SPEED ) N
PPRO : _

I
i/

i
, ! PARAMETZR SETTING ~*
]UN DISTANCﬂ .

CAEEP SPEED

SPEFD

e ——

| SPEED SEQUENCE
L . : b7 REFZRENCE FONT

: © -+ __JL- reresnce puise

L o {b) C-axis Integrated with Spindle .

Fig. 2.6.2 Normal Reference Point Return Speed Sequence

SPEED

SPEED SEQUENCE

REFEIENCE PCINT

Fig. 2.6.3 Rapid Reference Point Return Speed Seguence




(3) C-axis* control integrated with spindle

W hen C-axis* control is performed integrally with the spindle, C-axis
reference point return operation is performed for each switching from
spmdle mode to C-axis mode.

NOTES ON G28:

1
I . o
1. Reference point return start position
I
I

| The posmon In which reference point return operation can be started is as shown
in:Fig. 2.6.2. Alarm 2061 1o 2068 will occur if reference point return from
the return unable position is attempted to start. However, high-speed refer-
ence point return operation can be started in any position.

2. When G28 is instructed

Before issuing G28, cancel tool position offset and nose radius compensation.
Otherwise, they are automatically canceled.

3. Reference point return valid/invalid

_ Reference point return valid/invalid can be selected for each axis. If reference
| point return invalid is instructed for an axis in the G28 block. alarm 241"
| results.  Refer to parameter pm4022 DO-D7.

4. Reference point return and move command

I When any move command other than G28 is executed after power-on without
performing reference point return, alarms “0411" 1o * “0415" can be issued. '
Whether or not such alarms should be issued is specified by a parameter. For I
details, refer ro parameters pm4004 DO to D7. |

: ~ The direction of reference point return is set for each axis by pm4G02 |
I DO o D7. ’

| 5 Intermediate point l
| - The absolute coordinate value of the axis instructed by the G28 block is stored

in memory as an intermediate point. For axes not instructed by the G28 block,
| the intermediate point of G28 instructed before is stored in memory as the in-
termediate point_ for that axis.

6. When M or T command is made in the same block as G28 !

: If M or T command is made in the same block as G28. the machine is moved |

l. ~10 the reference point regardless of whether FIN processing is completed or not :

i until an intermediate point is positioned. Therefore. DEN output is made at
the reference point.

7. Reference point return and machine lock intervention

I There are two types of machine lock intervened operations: machine lock is
; turned on after the machine is stopped by feed hold during movement, or the
| machmc lock is turned off after the machine is stopped by feed hold ance again.

Table 2.6.1 shows how the machine is operated by machine lock inier-
vention.
! 8. Note on the first reference point return after power-on

I For the first reference point return after power-on, attention should be paid
to the position of the deceleration dog.

(CONT’D ON NEXT PAGE)




2.6 REFERENCE POINT RETURN (Cont'd)

NOTES ON G28: (Cont’d)

Table 2.6.1 Movement by Machine Lock Intervention

1010 A e

Mackine lock intervention during move-
ment to reference point

i Low Stopped after being | Display keeps moving continuaiiy to de-
: moved to an inier- ! tect the operation of the deceleration LS.
speed . . . ) ) . . N
| vpe | Mediate point. i The deceleration limit switch does not
\fachine Lock T uperaie due to machine lock.)
OFF - ON High. - : After machine locis applied, the display
‘& . moves to the reference point of the cur-
- speed S P N
: rent valae display {universal}.
Lype vers s R
(\Without axial moeverment)
| Low- | Machine moves to in- Moved up to the reference point. (Cur-
speed | termediale point. rent value display is deviated by
) Lype However, the position j machine lock intervention.}
Machine Lock s deviated by R -
OFF— 0N : - h: ‘ock inc ; The position is displaced by a quanticy ap-
b - . nacn. iOCK rer- . . . .
_.OFF . High- :—'eall"t"oI;e ’ IEET | lied by the machine lock. Therefore,
ispeed |77 although the universal of the current value
‘ pe _display hecoraes thereference point, the

| machire is not at the reference point.




2.6.2

Reference Point Return Check (G27)

This function checks whether a part program which is created to return to
the reference point after starting from the machine reference point, correctly
returns to the reference point.

(G627 X(0)...2(W)...Z(%C (). %Y (V)..3 ¢ |

When this command is given, the machine is positioned by rapid feed, at the
instructed point simultaneously for two axes ( #%simultaneousiv for all axes),
then it is checked whether that position is the reference point.

However, for axes for which coordinate command is omitted, position-

ing and check are not executed.

(1)

(2)

3

(4)

)

Operation after check

If that position matches the reference point, the reference point return
complete lamp lights. If all of the specified axes match the reference point,
automatic operation is continued. If there is any axis for which the
position is not matched, restore position error (alarm “*0421° 1o “04257)
results, and the automatic operation is interrupted. (The cycle start lamp
goes out.)

GZ?fcommand

If G27 is instructed during tool position offset, the machine is positioned
at a point offset by the corrected quantity, so that the position does not
match. Therefore, G27 can only be instructed after tool offset is canceled.
Tool ‘position offset cannot be cnaceled by G27 command.

Reference point

The reference point means a point inherent to the machine to which the
machine can be returned by ‘‘manual reference point return’’ or “G28
automatic reference point return.”’

Mirror image

Mirror image is valid in the movement direction by G27 command. To
avoid an unmatch error, be sure to specify G27 in the mirror image off mode.

No check is made if G27 is executed with machine lock.




2.6 REFERENCE POINT RETURN (Cont'd)

26.3 Return from Reference Point Return (G29)

This function causes the machine, after being moved to the reference point
by automatic reference point return (G28 or G30) to be returned to the origi-
nal position by going back on the same path as reference point return.

328 Xeeeo VAL . a— B — CPOINT (3EFEAINCE POINTI

S PCINT  AFERENCE SOINT)
: N - iREFERENCEZ POINT)
G2 Ko Ze . C—B—DFGNT . S C {REFERENCE SO
D PCINT ) .

RAPID TRAVEASE POSTIGNING ——=

e ——————

_\.\ RETURN TC 3ESERINCE PONT
\ .
\ 8
(R £ R
) A NTERMEDIATE POSTIGNING POINT
- ? -
- ; -
L= ER £ _ !
" INTERMEDIATE FCSIMICNING PONT pO’ %
ABD . . /
. . 7- : AO

Fig. 2.6.4 Return from Reference Point Return

(1) Advantage of G298 command

If G29 is mstructed the distance between B and C need not necessarily
be considered in the program. Especially, if an incremental command is
used. G29 is useful in returning to the original coordiante sy stem after once
being returned to the reference point. - -

" (2) Movement from C to D and from BtoD

With G29. movement C - Band B — D is executed at rapld feed for two
axes (¥ up to three axes) simultaneously. However, any axes for which
coordmate command is omitted do-not move,.



(3) If G28 or G30 (see Par. 2.6.4) is instructed a number of times, the coor-
dinate value of point B for G29 movement becomes an intermediate point
ultimately created by the latest G28 or G30.

: (Example) Indicated by absolut.e command for easy understanding

Intermediate point
coordinate value

: X 7
N20 G28 X10. Z20. — (10. .20)
- N23 G28 X30. — (30...20.)

|'N24 G29 X—40. Z—50.; | —

| [Goo xso. zz0.; 1 |

JEE—

L GO0 X—40. Z—50. ; |

Equivalent to these two blocks

Example of Programming i

N31
N32
N33
N34

: . NOTE Incremental coremands are effective for the command value
T0300 : | of G2% {move quantity from an intermediate point) and the in-
com  es ' termediate point is not affected.
G28 US0. w20. : | o !
T0400 ;

G20 U-80. W10, . |

| L C !RIFERINCE POINT,

_L_.c/ l\o D
A
| |
[

20 10 ]

Fig. 2.6.5 B-Point Coordinate Value for G29 Operation




2.6 REFEREBNCE POINT RETURN (Cont'd)

- NOTES

.

1.

G29 command in nose radius compensation mode and canned cycle

If G29 is instructed in nose radius compensation mode (G41, G42) or canned
cvcle (GT0 to GT6, G90. G92, G94. G8I1 10-GB8Y), alarm-0170" or ~'0182"
results. .

Note on G292 issued immediately after power on

If G20 is instructed after power is turned on without G28 or G30 being execut-
ed. alarm **0240°" results.

Note on issurance of G28, G30, or G29

As a rule, the tool position offset must be canceled before G28. G30, or G29
is instructed. If instructed while the offset is applied, intermediate position-
ing point B is also offset and the tool passes point B -

Tool position offset cannot be canceled By'G?.Q command.

- . ™

LN e C IRZFER=NCE POINT:

\. : : ' _

Fig. 2.6.6 Operation when Tool Position Offset is not Canceléd

Mismatch between the intermediate point of G28 or G30 and the intermediate
point of G29 o - '

In the following cases. the intermediate point of G28 or G30 does not match
the intermediate point of G29. Therefore. avoid making commands or opera-
tions thal cause such mismatch.
(a) When the following is performed from the time (G28 is completed to when
G29 is instructed
e Setting of coordinate system (G50, key setup operation)
» Intervention of machine lock
¢ Interventior: of manual operation in manual absolute OFF
(b) When G28, G30, or G29 is instructed in a block after mirror image is can-
celed at a position different from the mirror image starting point
(¢) When G28, G30, or G29 is instructed after intervention of manual opera-
tion in manual absolute OFF.

—88 —




2.6.4

Second to Fourth Reference Point return (G30) *
| G30 "Pn XU . Z(W)..(kC(H).. %Y(V)... ; |
(Pn = P2, P3%, P43k)

This command causes the machine to be positioned at the second, third, or
fourth reference point after being positioned at the instructed intermediate
point. :

P2: Second reference point
. P3: Third reference point %
L P4: Fourth reference point

If Pn is omitted. the second reference point is selected by defaulr.
NOTE Any axe for which coordinate conuand is oniittcd does not meve.

(1) Posi:tion of each reference point

The positions of each referernce point are preset by parameters (listed
below) as a distance from the first reference point.

P2: pm6811 to pm6818
P3: pm6821 to pm6828
P4: pm6831 to pm6838

(Program example)

| G30 P3 U—40. W30.: '... The X and Z axes are returned to the
' third reference point.

NOTES ON G30:

|> 1. Note on G30 command

| NOTES ON G38 in Par. 2.6.1 "Automatic reference point return (G28Y" apply
; to the G30 command exactly as they are.

2. G29 instructed after G30 is instructed i

; If G298 is instructed after G30 command, the machine is rositioned at the point |

| specified by G29 after passing an intermediate point specificd by G30. |

| However. the intermediate point is only updated for the axes for which G30 !
is instructed.

I

3. Note on G30 command |

|
| Before G30 command is executed. manual reference point return or normal |
reference point return by G28§ command must have been completed after power-

| on.. If there is any axis in G30 command for which reference point return is ‘
I not: completed. alarm 0240 may result.




2.7 COORDINATE SYSTEM

2.71

Setting Coordinate System . . ST

Coordinate systems must be set before move commands can be programmed.
Once a coordinate svstem is set, one absolute coordinate system is deter-
mined, so that all subsequently issued absoliute move commands are moved
along the set coordinate system. '

() TGA0 Xl (RC. #Y...); |

With this command. the current tool position is set to the equip-
ment as absolute coordinate point (X, Z, C). . :

In other words, the value of (X, Z, C) represents the distance (a
signed value) from the desired coordinate origin (0, 0, 0) in the program
to the current tool position. Therefore, the G30 command specifies the
absolute coordinate origin.

x .
. CL3IRENT TCOL
SOSITION

Z

l\Jl')(.

. _IJ CCORDINATE CRG N
{0, 0}

Fig. 2.7.1 Setting G50 Coordinate System at Origin Return

Fig. 2.7.1 shows an éxafnple'of setting the G50 coordinate system at
an origin return position, but G50 can be instructed at.any position.

(2)7 G50 ... W... (®H_ . %V...)y_

Setting of incremental G50
With this command, if address U, W, or H is specified, incremental values
"U (X-axis direction), W (Z-axis direction), and H (C-axis direction) are
added 1o the established absolute coordinate system, thus establishing
a new coordinate system.

For example, when there are tools of extremely different lengths,

by dividing them into more than one tool group, then specifying the differ-
~_ence between standard tool position and another standard tool position
by the incremental G50, one absolute coordinate system can be created.



-| Example of Programming |— ™)

® Setfing of incremental coordinate svstem
' GbO U100. W—100. ; |

+X W0. GBOX.Z.; PONT
BT 3y STANIARD TGGL

L

20S0TiON Y
SF ANCTHFR
STANTARD TCOL

+Z

(3) Coordinate system and tool position offset
' G50 X80. 762.; |

Use standard tool of tool number 01, execute G50 X80. X62.: for it to
set a coordinate system, then select tool number 02 having the tool po-
sition offset quantity in Fig. 2.7.2 to perform compensation, and the tool
of number 02 will be moved to point A.

-
N3 G50 X80. 762. - +X
. . o dz | )
N4 GO0 TO101: Z=fmm__ i—ihJ TOCL NUNBER 0z
: I, ; ryl ox
: : [ =
— = G55 COMMANS |
NI0 GO0 T0202; ot Sies o: & =40mm
-7
J

Fig. 2.7.2 Coordinate System and Tool Position Offset

By using the method of setting a coordinate system by standard tool
and applying tool position offset to another tool as described above, tool move-
ment can be programmed for all tool tips on one coordinate system.




2.7 COORDINATE SYSTEM (Cont'd)

‘NOTES ON . G50:

. When T code is instructed in the next block in which G§0 is instructed

When T code is instructed in the next block i which G50 is instructed. insert
GO0 as a rule. This is done to specify the speed of comperisation movement
by T code.

1T G30 X....Z.....; !

3 P,
GO0 5500 MO3 TO101; |
(G50 is non-modal G code. o .
G50 is a non-modal G code valid only in the block in which it is command.
As a rule, other G codes, and M, S and T codes cannot be instructed in
an identical block. . . . S, : ey
Especially. | G50 S..... ;jor | Go0 T..... ; | has different func-

tions and does not set a coordinate system.

Note on-G50 command -.
G50 must, as a rule, be instructed after cancelmg tool posmon offset and nose

-radius compensation. . - - -

. Set a coordinate system durmg ‘operation.

The current position of a tool is set to coordinates (0, 0, 0) when power is tumed
on. Before operation. be sure to.set a.coordinate system. . .

For C-axis integratéd with a spindle, when the mode is sw 1tched to the
C-axis mode and reference point return is completed. a coordinate system is
automarically set.

. Current position of tool in G50 coordinate system

The cufrent position of a tool G50 coordinate system is display ed in the cur-
rent value fleld of the current v alue display screen.

Resettmg coordmate system

The coordinate systems are not affected by reset operation. To reset a coor-
dinate svstem. perform any of the following:

a. Perform key setup operation in coordinate system setting.

_b. Write “G50 X0 Z0 (C0)."” command in MDI mode-and execute it.

¢. Turn power.on again..

. Validity for work coordinate system shift

When selting G50 coordinate system, whether work coordinate system shift
is valid or not can be specified by the parameter pm4019 DO.




2.7.2

Automatic Setting of Coordinate System

- A coordinate system can be automatically set on completion of manual refer-

ence point return.

For each axis, input beforehand the setting values at metric input to
parameters pm4801 to pm4808 and the setting values of inch Input to
parameters pm4811 to pm4818.

(1) Validity of automatic setting of coordinate system

Whether automatic setting of a coordinate system is enabled can be speci-
fied. by parameters pm4006 DO to D7 for each axis.

(2) Use of work coordinate system shift function

The use of the work coordinate system shift function requires that a work
coordinate system shift quantity be added to the coordinate value to be
specified during automatic setting of a coordinate system.

(3) Coordinate system automatically set

In a coordinate system automatically set, functions enabled in another
coordinate system such as G50 are disregarded. '




2.7 COORDINATE SYSTEM (Cont'd)

2.7.3 Shifting Work Coordinate System

A coordinate system set by G50 and work coordmate Sy stem setting can be
shifted by any distance.

" In the same way as writing tool offset quantmes Shlft quantities can
e written to work coordinate system ‘shift memory (up to three pairs, one
pair for each system) with offset memory number of ‘00" for" each of X,
Z, and (C) axes.

(1) Written shift quantity - ' ' ]
A written shift quantity is enabled at the follov» ing moment

| (a) E\ecutlon of GDO Coordmate setting . - |
(b) Execution of GH0T w ork coordinate sy stem settmg |
- (¢) Execution of automatic setting of coordinate system

| (d) Operations for coordinate system setting (key setup) of posi- |
| tion and current value _ ]

In other works, dux ing setting of each coordinate system described
above, shift quantities are simply added to set the coordinate system.
The tool is moved.

When the values of written shift quantities AX, AZ, and AC are
positive, the.coordinate system is shifted in the direction shown in Fig.
2.7.3. Xoand Z» indicate the settmg \alues in the original coordinate
system. -

OFIGINAL CCORDINATE
SYSTEM

SHIFTED CCORDINATE SYSTEW

Fig. 2.7.3 Work Coordinate System

This function is subsequently executed at each moment of (a), (b),
(c), (d), or (e) described above.

NOTE A shift direction can be reversed by parameter pm4012 D3.



(2) When the contents of work coordinate system shift memory are updated

Whén the contents of work coordinate system shift memory are updat-
ed, new shift quantities are made valid when one of the next a, b, c,
d. or e is executed. :

| = NOTES |

| 1. Canceling work coordinate system shift !

Shifting of a work coordinate system cannot be canceled only by specifving the
value zero; it cannot be canceled by reset operation.

2. Tool offset number 01 specification and the contents of work coordinate sys- |
tem shift memory

| - Tl3il00: —— Canceling of 100l position offset |
i G50T £37.00: ~—— Serting of work coordinate system '
The 00" specification in these cormmands has no relation to the con-
| tents of work coordinate system shift memory. |
3. G50 execution and reset operation '

Dhring execution of G50 in (a) of (1) or reset operation in {d), whether shift ‘
quantities are valid can be specified by parameter pmd012 DO.




2.7 COORDINATE SYSTEM (Cont’d)

2.7.4  Setting Work-Coordinate System (G50T, G51)k

When tools are replaced in the proper position for each tool, by setting a
coordinate svstem-by G501 in that position for-each tool, one work coor-
dinate system with a point on the workpiece as an origin can be saved.
That is, programmers can perform programming in the w ork coordinate sys-
tem through all processes.

(1) Tool coordinate value memory (number) .

Before G50T is instructed. coordinate data for each tool must be written
beforehand to the tool coordinate memory.

(a) Number of available tool coordinate memories

The number of available tool coordinate memories corresponds to
the number of tool offset memory pairs. (Table 2.7.1)

Table 2.7.1° Number of Available Tool Coordinate Memories

Number of ool offzer memoery pairs " Available 1ocl coordirate memories (nuriber)

1 0 to 16 per system 51 to 66 (16)

2. ( to 50 per svstem 5l a9 (48)

(b) Tool friction memory number and tool number

Tool coordinate memory number *51°" and tool number 01" cor-
respond to each other. In the same way. memory number 527
and tool number 02" correspond to each other, and so forth.

Table 2.7.2 Tool Coordinate
Memories and Tool Numbers

Too! coordinate memory Tool number

—

. =
1=

§0 =———p1—= 30

(c) Coordinate data: Xtn, Ztn

Assume that coordinate data Xtn and Ztn shown in Fig. 2.7.4 are
written to tool coordinate value memory for each tool Tn.



B! AECT INPLT OF
L ) WORK MEASUREVINT vALJES y

Fig. 2.7.4 Tool Coordinate Value Memory .

(2) Setting of work coordinate system (G50T)

' GB0T 111 AA |

| T |
| | —— Tool offset number specification |
i | (00 to 50) |
| : L _ Tool coordinate memory number specification

| : (51 to 99)

. This command sets a coordinate system by finding a work coor-
dinate system setting value by the following expression for each of X
and Z axes:

i "Work coordinate setting value = [value of current valuc indicator of cquipment|
(NOTE) [contents of instructed tool coordinate memory] [eontents of instructed
| tool offset memory} } |

NOTE :'The value of current value indicator of cquipmerit refers to the value displaved on the external
Larrent value screen in current valze display (POS).
(a) Specifying tool offset number
Normally, specify ““00” in the tool offset number specification field
(A A),
(Example) | G50 T5100 : |

L When 00"’ is specified, a work coor-
dinate system is set with the contents
of tool offset memory set to *°0.”



2.7 COORDINATE SYSTEM (Cont'd)

When the program of the above example is exécuted when a tool slide is
in a given position [(—X, —¥) by the current value display of the equipruent,
for example], the operator-defined work coordinate system is set correctly.

The reason is shown in Fig. 2.7.5.

T+ WHEN A 0O SLI2E S IN
A GIVEN PCSITION i—x, —2
"."f" IS -
'T. wyen A TCOL SL'DE S IN

z. b
T, gjl 7 TI_,E ekin |\J'\| i0. 0;

2 & COORDNATE SYSTEM
) IS SET BY THESE VALUES.

(WORK_COORD NATE SYSTEM

\_ - : ) : - W,

Fig 2. 7 '5 Setting of Work Coordinate System

(b) F G50 - T000O ;

This command sets a coordmate system by the v alue of the current
value display of the equipment. Namely. the work coordinate sys-
tem is canceled.. .

This is because a coordinate system is set by determining the
following values from the TO00O0 specification to find a work coor-
dinate setting value: '

Tool coordinate memory = 0
Contents of tool offset memory = 0"

(3) Current value display d}igin return (G51)

@ . G51: |
This cornmand poéitions a tool'at the point of the current value dis-
play (0, 0) at rapid feed for both X and Z axes.

(b) Processing at the position of the current value display (0, 0)

Processing programs using a work coordinate system, as a rule, start
processing at the position of the current value dlspla\ (G, 0)

Tt is useful to use G51 to return to the starting point (0, 0)
after completion of processing.

(51 must alwavs be used in a single block




Example of Programming | —

* Example of use of work coordinate system
[A starting f:)oint is in the position of the current value display (0. 0).]

; N1 G30 T5100: - — Work coordinate system setting for tool No. 01
| N2 GO0 TOI01 MO3 $100; -—— Selection of tool No. 01 (NOTE)

| Work coordinate system setting
for tool No. 1 |

N20 GO0 X-eeeo VATEREN ; —=—— Positioning at specified point

N21 GSO T5200: = — Work coordinate system setting for tool No, 2
N22 GO0 TO202; - | Selection of tool No. 02 (NOTE)

I Work coordinate systern setting '
! for tool No. 2 :

N40 G351 -~ Return to the point of the current
value display (0, 0)

NOTE Tool position offsets in TO101 and TO202 commands can be used as compensation for el wear.
They cak also be used for compensation of tape processing during processing.

POS.TION OF CURRENT
VALGE DISPLAY 0, 5i

WORK COORD'NATE SYSTEM
[ PROCESS.NG BY TOOL NLMRERS 9>
AND 02 CAN BE PROGIAMM
THIS COCRDINATE SYSTER

.




2.7 COORDINATE SYSTEM (Cont'd)

- Even when processing is stopped in the middle of processing beginning.in
the program shown below and the program is started from the beginning
without returning the tool to the starting point of processing, the tool is posi-
tioned conectlv toward the first approach posmon

, Example of Programming

-« Behavior when processing in a work coordinate éystem is
- stopped

N1 G30 T3100: | .

I
| N2 T0101:

| . .. |
N3 G9S SIS0 MO3:
| N4 GO0 X200 Z2.5: ~-—

@)

WHIZN THE PROGAAY IS STARTED AT
THE POS.T'CN OF CURIENT YALUE

y S i—Z0. =275 AFTeH

/ PRGCESSING :5 STOPPED

ING §TA3T 23S5iT0ON =

VALUE DisP_aY '.C, i

A0AC- POSTON i20., 2.

o

Reason | Since the N1 G50 T5100; command sets a coordinate sys-
i tem using the followmg values. a work coordinate sys-
| tem is saved:

| = (—20. )+(80.) =

= (—27.5)+(40.) = 17 5)
i Threrfore, the approach position A is unchanged.

—100—



Example of Programming

* When tool réplacement positions in a work coordinate system are different

An example of programming and work coordinate system setting values when
tool replacement positions are different are shown below.

Tool coordinate memory

No. X Z
5l 100. 47.5
H2 110. 40).
\‘;_—'__._—__'__._____.___
. N1 G50 T5100;
| N2 GO0 TOl01 MO3 S$1000:

(Processing by T01)
| N2s 630 foooo;
| N2Z6 GO0 X-50. Z-35.:
~N27 G50 _T5200 3}

N28 GO0 TO0202 MO3 S800 :

(Processﬁg by TOZ}
. .
A

| a8 cs1:

|

i

— The tool replacement position of TO2
is at the point { =30, —35) indicated
by the current value display.

; B Tno?
i, The coordinate system setting f
values are assigned as follows ! ngglj‘?—S'ir\\? (‘:S'_IART:'E:‘OS TGN
. thi . = 20SI7ION GF CLARENT
by this command: } @ VALJE DISPLAY 0, O:
X=(—50.)+110.=60. F B ;.J
Z=(—35)+40. =5 +X T
) S110, - —30,72
1 i,
AP Toe {CJL ==
B
Tol
X=468,
—é -z

WORK COOASINATE SYSTEM

— 101 —




2.7 COORDINATE SYSTEM (Cont’d)

"NOTES ON G50T and G51:

. G50T and.G51 are non-modal G codes effective only in _i‘_ns'tructed blocks.

. Notes on use of this function

This functlon must be used with parameter meOOO DO -0 Lturn off the G50
preset of external current value display).

. Noteon  G51; command _ 7
The G5l command is equivalent to the following two block
commands: - _ _
Ga0 TO0000
| Goo x0 207 |

. Therefore, after this command is executed, the tool offset number is can-
celed alor1 g with the work coordinate system, and the tool offset nun‘ber is set
to 007

. Work coordinate system shift

The work coordinate system shift described in Par. 2.7.3 becomes effective when
G50T work coordinate system selting is performed.

. Displaying current position of tool

The current position of a tool in a set work coordinate system is displaved in
the current value display work coordinate system. - -
It is not displayed in the external current value. - -

. The work coordinate system by G50T is not canceled by reset operation.

—102—



2.8 ENTERING COORDINATE VALUES

2.8.1

Absolute and incremental Commands

Either absolute coordinate corumands or incremental move commands can
be used by distinguishing between the use of address words X, Z, %C. and
*#Y, and the use of address words L. W, %%H, and %*V.

(1) Absolute commands use addresses X, Z, and C.

(Exarple) T X . Z....... C....... P

(2) Incremental commands use addresses U, W, and H.
(Example) " U W, H... L

(3) Absolute cornmands and incremental commands can be used at the same
time in an identical block.

(Example) " X. . W.. . .
: L UZ. |

NOTE When commands are issued simultaneously as in

. . - . _
the command issued later becomes effective.

Table 2.8.1 Absolute and Incremental Commands and their Meanings

Address Command vaiue | Meaning (remarks)

X . Diameter . Position in X-axis direction

% | | Position in Z-axis direction

————1 Absolute — -
*C |\| Position in C-axis direction

K | Incremental I\| Zax
®J I\. V-axis companent frc cronlar sre siant oL 1 cireolar are certral poim

*Y | ; Position in Y-axis direction
T X - | P — -
U : | Diameter * Move quantity in X-axis direction
W L | Move quantity in Z-axis direction
T wn 7| Incremental | - T e g
*H | Move quantity in C-axis direction
*V | _ Move quantity in Y-axis direction
I : | Radius | X-aRds camponert om oivesiar are sar LIt o cireslar are ceniral ot

0T CITLIED & $iEr POl o cirelar an obnt

r

R Incremental | | Direct specification of circular arc radius
r ™y
‘X -
X, Z ... Absolute cormmands
‘ r U, W ... Incremental
i A commands
9
=
L To
B
L 2] . ~—te +Z NOTE Sirce commands by X and U
‘; L W, : specify diamerter values. actu-
- al move quantity is one-half of
Z, the value.
\ J

Fig. 2.8.1 Absolute Coordinate Values and Incremental Coordinate Values
—103—




2.8 ENTERING COORDINATE VALUES (Cont'd)

Use of G90 and G971 (absolute and incremental commands)-

(1) When speelal G code [ (basm) orll \opuon) 18 selected G9O and G91 codes
can be used.

Table 2.8.2 Meanings of GO0 and G91

G code Meaning
G20 Absolute command
G911 Incremental cormand

NOTE (90 and G931 commards are effecive enly for addresses X, Z. and C as shown in Table 2.8.3.

Table 2.8.3 Effective Addresses of GI0 and G91 Commands

Mode Address i GY90 command G91 command
TAPE, MEM, MDI| X, Z C. Y ! Absolute [ncrementai
mode W, H, ¥ | [ncremental Incrermental
(Example) [ G91 GOO X40. Z50.; |.... Incremental move command

(2) Subdata I, K, and R of circular mterpolamon are always incremental
commands '

NOTES

1. Note on specification of addresses 1, K, J, and R

| Be sure to speciﬁ; adresses 1. K. J. and R specifring the center of circular arc
with incremental values.

I 2. G90 and G91 in identical block

| G90 and G91 carmof be instructed in an identical block, When both of them
are specified, the G code instructed later becomes effective.

i (Example G0l G90 X80. G911 Z60.; |
| \ . |
, G91 becomes effective and both X and Z axes are placed in an
| : incremental cornmand block. o




2.8.2

Selection of Diameter Specification and Radius Specification of X-axis.

Coordinate word addresses X and U are usually specified as diameter dimen-
sions. This method is called diameter specification.

For X-axis, both diameter specification and radius specification can
be used.

Which of them is used is specified by parameter pm1000 D1.

0™ ... Diameter specification
""177.... Radius specification
( ™
- X — X

{a) Diameter specification {b} Radius specification

Fig. 2.8.2 Coordinate values

Table 2.8.4 Diameter Values and Radius Values
I

~ Item Diameter specification Radius specification
Address X Command Diameter vaiue | Radius value
Address U command Incremental value of diameter Incrementa! valve of racius
X-axis Position Diameter value
Tool Posizion Offset Quartity Diameter value

Tool Coordinate Data for

. . Diamcter vaiue
Tooi Coordinate System

Tip Radius Quantity Radius value
Feedrate F, E in X-axis Radius value per revolution
Direction ° Radius value per mm

Radius Datal. K, J. and R of
Circular Interpolation

G380 to G94,

G70 to G76
Chamfering, Rounding,
Compound Chamfering and
Rounding Parameters

D.IX,P.Q. R

Radius value

Radius vaiue
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2.8 ENTERING COORDINATE VALUES (Cont'd)

2.8.3

Inch/Metric Input Specification (G20, G21)

The G codes shown in Table 2.8.5 specify the unit-of input between metric
or inch. : o - . "

Table 2.8.5 Specification for Unit of Input

G code Unis of input
T G20 - Iriput ini inches
G21 =~ - Input in mm

The G20 and G21 codes are specified at the beginning of the program in an
independent block: o - ’

When these G codes are executed, the following ére matched to the alt.e'red
unit of input. ’

¢ Subsequent progrérhs

* Offset quantity

e Setting and part of parameters |

¢ Part of _mamﬁal operat';ions

e Various display

- - 'NOTES ON G20 and G21: |

I 1. Status of G20 and G21-at power on . -

The inch/metric selection setting is rewritten by G20 and G21. "Therefore, the
status of G20 and G21 at power on is determined by the setting parameter.

—— S \

1 . . )
| _ G20 L - . INPUT IN INCHES

I  Fig. 2.8.3 Example of Programming |
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NOTES ON G20 and G21:

_ Switching between G20 and G21 in the middle of a program

When selection between G20 and G21 is instructed in the middle of the pro-

gram, cancel tool position offset and nose radius comper:sation.

. After switching between G20 and G21 is instructed, perform the following

processing:

(a) Set coordinate systems before commanding a move command.

(b) If work coordinate system display and external coordinate value display are
Lo be used. clear the current value to zero.

. Tool offset quantity in G20 and G21 commands

T‘}ﬂe tool offset quantities stored in memory are handled different!y in the G20
and G21 modes. Issue the G20/G21 command after correcting the offset quan-
tities.

Table 2.8.6 Tooi Offset Quantities in G20 and G21 Commands

Stored offset quantity G20 (inch) mode I Gal {inch) mode
15000 - 1.5000 in | 15.000 mm

. Inch input and metric input

In multiple systems, inch input and metric input are common to all systerns.
Inch input and metric input cannot be used independently in each system.
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2.8 ENTERING COORDINATE VALUES (Cont'd)

2.8.4 Decimal Point input

Numeric values with decimal points can be used for addresses concerning
coordmate word (dlstance) time. and speed

The addresses in which decimal points can be used are as follows:
Coordinate word: X, Z, Y, C.U. W, V. H LK, R, A and B
Time: U, P, and X :
Feedrate: F and E

(Example) o [mum] [Inch]

X15. ~ ———=X15.000mor  X15.000 inches

720.5 ~ ——— 720.500 mm or 720.500 inches

(G90) F0.2 ———— F0.200 mm/rev or "F0.2000 inches/rev
- - (For F33) -~ (For F34)

G04P1. ~————= Dwell 1.000s

NOTE When numearic vzlues without decima! points are input, they are normatly handled
by the equipment as | = 0.001 mm {or 2.0001 inch or 0001 deg).
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2.9 SPINDLE FUNCTION (S FUNCTION)

2.9.1

Spindlé Command (S 5-Digit Specification)

The spindle speed (in units of r’/min) can be directly specified by encering
a 5-digit number following address S (S{’} SN

If S-specification is instructed in the same block as M03 (spindle for-
mal rotation) or M04 (spindle reverse rotation), the program normally ad-
vances to the next block after the spindle reaches the speed specified by S.
For further information. refer to command or reference manuals issued by
vour machine tool manufacturer.

s Y

| S1000 M03 |

wn

START OF T-E
A3CVE 2_.0CK

Fig. 2.9.1 Spindle Command
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2.9 SPINDLE FUNCTION (S FUNCTIONY) (Cont'd)

(1)

2

S-command is modal.

The S-command is modal, so that once instructed, it remains valid until
another S-command is given. ' :

Even if MO5 is instructed and the spindle actually stops, the S-
command is retained. Consequently. the previously instructed S-
command can be started by commanding MO03 (or MO4) again.

S 5-digit specification .
The control function in PC incorporating control equipment can be ad-
ded to the output by S 5-digit specification.

In this case, the spindle rotation speed of manual oﬁeration can
be set 1o a rotation speed equivalent to the S-commmand by the rotation
switch installed in the machine pendant. For further information, refer
1o command or reference manuals issued by- your machine tool
manufacturer. = :

NOTES

1. Changing S-commmand

If vou change an S-command after the spindle is started by M03 or M04, pay |
attention to the selected range of spindle speed. For further information. refer
to command or reference manuals issued by your machine tool manufacturer.

2. Lower limit of S-command -

The lower limit of S-command (S0 and its vicinity) is determined by the main |
axis motor and varies with each machine. For details, refer to command or :
reference manuals issued by vour machine tool manufacturer.

inus S command causes an alarm *0102.7

3. Spindle speed override
Spindle speed override can be applied to an instructed S code.

4. For machines that can switch spindle gear ratio by M code

Command beforehand which M code to select a desired gear ratio, then issue
the § commmand. For details of gear ratio switching levels and the speed range
of each gear ratio, refer 1o command or reference manuais issued by your .
machine tocl manufacturer. _ |
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2.9.2  Spindle Maximum Rotation Speed Command (G50S)
G50 S....... ; |

This cdmmand can specily directly the upper limit of spindle rotation in r/min
with a five-digit number following the address S.

If S specification exceeding the upper limit is instructed after this com-
mand, .the spindle rotation speed is clamped to the upper limit.

Peripheral speed-keeping control s

Under control to keep peripheral speed constant (G96 mode), when a too
small X-axis current value for a specified peripheral speed (m/mm or ft/min}
is given by a move command, the spindle rotation speed is clamped to the
upper limit.

(Example) [ G50 S2000; |
' The spindle maximum rotation speed is clamped to 2000
r/min.
NOTES :
R |
1. The spindle maximum rotation speed specified in G50 can be viewed on the ?

I
| screen.
| 2. A specified maximum rotation speed is not affected by reset operation.

I
3. When the control function in PC is added to S output, the unit of address S I
is not always r/min. Refer to command or reference manuals issued by vour i
machine tool manufacturer. |

I

| " 4. To release spindle clamp. issue |-~ G50 SO ; |
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2.9 SPINDLE FUNCTION (S FUNCTION) (Cont’d)

2.9.3

2.9.3.1

Periphera! Speed Keeping Control (G96; G97) % . . - . ~

This function uses the G codes shown in Table 2.9.1. These are modal G
codes of 02 group. At power on, the spindle is in G97 (cancel) state.

Table 2.9.1 Meanings of G96
’ and G97 Codes

G code Meaning

G9% Peripheral speed controi specification
G97 Cancels peripheral speed control.

Peripheral speéd‘keepihg control (G96) #
(1) "G9S S.._.(MO3): |

This command specifies the peripheral speéd of the workpiece with a
numeric value of up to five digits following the address S. The units
of peripheral speed are as shown in Table 2.9.2.

Table 2.9.2 Unit of Peripheral Speed

Unit of periphera} speed

Metric-input memin

Inch inpat . it/min

- Ifa peripheral speed is specified, the eguipment regards the cur-
rent value of X-axis a$ the diameter of the workpiece, finds the rotation
speed of the spindle every 32 ms to keep the specified peripheral speed

" corresponding to changes in the current value. and outputs the result
to analog voltage output. In subsequent blocks, the peripheral speed
can be changed by’ S specification. : S

(2} Switching spindle gear )
For machine tools having switchable spindle gears, insert the M code
to specify gear switching before the block of G96 command. For de-
tails, refer to command or reference manuals issued by your machine
tool manufacturer.

— I— Example of Programming N

" N8 MAA i —\ code for switching spindle gears
i . . io No. 41 ifed.
| NG (96 S100 MO3 : | (Ekample Gear ratio No. 4 is specie )
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(3) GSQ S specification

Specify spindle maximum rotation speed by G50 before the block in which
G96 is specified. This is necessary to prevent abnormally high spindle
rotation speed by peripheral speed keeping operation when the current,
value of X-axis becomes small. :

- I N10 G30 S2000 ;--—-l—— The upper limit r/min value of
| NI11 MA A - | spindle is specified.

I N12 G96 S150 MOS3 : |

2932 Cancelling peripheral speed keeping control (G97)
| G97 S..._- (M03) ;. |

This command specifies directly a spindle rotation speed (r/min) with a nu-
meric value of up to five digits following the address S. The peripheral speed
keeping contro! is canceled and the spindle function by the S 5-digit specifi-
cation is enabled again.

— 13—



2.9 SPINDLE FUNCTION (S FUNCTION) (Cont'd)

[

- NOTES ON G96 and G97:

1. Method for setting coordinate system

To perform peripheral speed keeping control, set G50 coordinate system or work
coordinate system for programming so that X-axis coordinate value of spindle
rotation center line is *‘0.”" That is, the X-axis coordinate value of a set coor-
dinate system must represent correctly the diameter of a processing point of
the workpiece. . -

. Treatment of tool position offset quantity

(1) To perform peripheral speed keeping control, generally set parameter
pmd4011 D5=""0."" This performs peripheral speed keeping control without
adding tool position offset quantity to command coordinate values. Even
when a large value is used as offset quantity, tool position offset is execut-
ed correctly as usual, and peripheral speed keeping control is alse performed
correctly,

{(2) When pm4011 D5=""1" is set, the value of command coordinate value plus
tool position offset quantity is regarded as the diameter of the workpiece
and p_eriphferal speed keeping operation is performed.

Therefore, in this case, care should be taken so that a large value
is not used as offset quantity by setting a coordinate system for each ool
and using tool position offset as tool wear offset. ’

NOTE Switching of prad0i1 D5 and pm300 D2 are independent frdrq each other.

pm3000 D2=""0"" ... In current value display {work coordinate system}, tool position
. ) . offset quantity and nose racius compensation quantity are added
to display the position. . .
pra3000 D2=""1" _.. In the same display as the above. tool position offset quantity is
not added to display the position.
That is, switching of peripheral speed keeping control operation and switching to the
current value display to CRT are performed independently from each other.

3. Spindie gear switching

Up to four levels of spindle gear switching can be performed. Fig. 2.9.2 shows
major parameters required for this purpose. For details, refer to the parameter
number list in Appendix.

ICONMVAND TO S2INDLE MOTOR!

10V

J\i_‘.
\\\ [~
N

\\!‘

N

.q
el
N

& {MAIN ROTATION SPEED: RPM

Fig. 2.9.2 Major Parameters
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NOTES ON G96 and G97: (Cont’d)

4. Peripherat speed-keeping control over positioning blocks

In the case of parameter pm4011 D4= 1", peripheral speed-keeping control
is performed for positioning (GO0, GO6) blocks as well. For positioning. |
however, peripheral speed-keeping operation is performed for the end coor- :
dinates of the positioning blocks. Only cutting feed blocks are subjected to |
peripheral speed-keeping operation, as required.

In the case of pm4011 D4="“0"", peripheral speed-keeping control is per- |
formed only for cutting feed blocks and positioning blocks immediatelyv before
cutting feed. For positioning blocks, peripheral speed-keeping control is per- |
formed for their end coordinates. !

L4
i N /, “HE PERPHZSAL SPEEZ OF "HE END PONT I
G30,7 |5 GATAINED WrEN G20 § S ARTED. .

X1
P OBLECT OF PERIPHERAL 3PFE-KES2ING |
i CONTORL AT GGG

Fig. 2.9.3 Peripheral Speed-Keeping Control |

j ¥4 G50 SI500: iclamp of spindle upper lirit ririn value
NS Maa; M code of gear switching
I N6 GB6 S$I5¢ M03; =——jPeripheral speed 150 m/mir. specification
. N7 GOD X40. Z5. . | :
| N8 6o zo Fo.15. b i
N9 X8 Z-30. Under peripheral speed- I
i NIO W-10. I keeping control I
N1 G2Z X120, W-20. R20. :|
| w12 Go1 vio. o] |
' N13 697 5300 =—— I Canceling of peripheral speed- '

| N4 G50 $2000: . keeping coritrol |
_'.X' |
R R20 [ |
10, |
¢sti. |

|
| 340, )

1 ? -z

[20. [0, 30,5, i

| 3 |
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2.9 SPINDLE FUNCTION (S FUNCTION) (Cont’d)

2.9.4 Rotary Tool Spindle Selection Function

A rotary tool spindle can be attached additionally to the main spindle by
option. In this case, the spmdle rotation speed command switches the S
command, using the G codes shown below.

" Table 2.9.3_ Rotary Tool Spindle Command G Code

G code . . ; - Meaning
G132 Desigra:es subsequent S commands as roation speed commands for rotary tool spirdle.
- G133 Desigrates uns—quﬂn S commerds &s rotation speec Lom'nancs for main spindle.
| - NOTES |
| i

1. (G132 and G133 are modal G codes.
2. G133 becomes effective at reset or power on.

3. When rotating the spindle- after switching between G132 and G133, be sure
to issue the S command again. ) '

4. A rotary tool spindle cannot be used as a reference spindle for rotation feed.

i 5. The peripheral speed keeping function is ineffective for rotary tool spindles.
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2.10 TOOL FUNCTION (T FUNCTION)

T functions have two functions: tool selection and tool offset.

2101 T 4-digit Specification

A tool number and a tool offset number are specified with 4-digit numbers
following the address T.

H
|

| L— Tool selection specification

L Tool offset number specification

T L TR |

Specifiable offset numbers differ depending on their existence or absence,
and the number of system. For details, refer to command or reference mani-
als issued by your machine tool manufacturer.

NOTES

1. When a command is input to change the tool selection specification program,

aturret lathe generally starts locating the tool immediately. Therefore, issue

| the command after moving the machine to the position where the tool does
| not interfere.

| 2, Th? tool offset number 00 means canceling tool offset.
| 3. For details of tool offset, see Par. 2.12.

2.10.2 T 6-digit-Specification %
A tool number and a tool offset number are specified with 6-digit numbers
following the address T.

. ; -
LR N T T ] |
| ' oo -

[ O |

T |
‘ L Tool offset number specification |

Tool selection specification |
L

The T 6-digit specification is similar to the T 4-digit specification, except that
the number of digits specified is increased.
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2.11 MISCELLANEOUS FUNCTION (M FUNCTION)

2.11.1

211.1.1

M Function

The miscellaneous function is instructed by a number of up to three digits
following M. Except in specific M codes, the definitions of M codes depend

“on the specifications of machine tool manufacturers. For details, refer to

command or reference manuals issued by your machine tool manufacturer.

The following describes the specific M codes relating to the NC

equipment.

NOTE Al codes arc marked with ™™ at power on.  The Al codes are noi alfecied by reset operation.

M codes related to stopping (MO0, MO1, M02, M30) -

(1)

2)

3)

(4)

MO0 (program stop)

When MO0 is instructed during automatic operation, the automatic oper-
ation is interrupted after the operation of that block is executed and the
MOOR signal is selected. . The operation can be restarted by depressing
the cycle start switch. ' ' ’ '

MO1 (optional stop)

When MO1 is instructed when the OPTIONAL STOP sv;fitch is on, the
same operation as with MO is performed. If the OPTIONAL STOP switch
is off, MO1 is disregarded. _ _ N

MO2 (end of program)

MO2 is used to terminate the program. When MO02 is instructed during
automatic operation, the automatic operation’is terminated after the oper-
ation of that block is execured and then stopped. _At this time, the NC
equipment is generally reset. How the equipment actually responds
varies with machine type. Refer to.command or reference marmuals is-
sued by vour machine tool manufacturer. - '

M30 (end of tape) _

M30 is normally used to terminate the tape. When M30 is instructed dur-
ing automatic operation, the automatic operation is terminated after the
operation of that block is executed and then stopped. At this time, the
NC equipment is generally reset and, simultaneously, memory rewind
is executed. How the equipment actually responds varies with machine
type. Refer to command or reference manuals issued by yvour machine
tool manufacturer.

NOTES =~ . |

1. When M00, MO1, MO2 or M30 is instructed, the NC equipment stops advance !
reading. For these M codes, M2-digit BIN code and individual decode signal
are output. . : : . : .

2. Whether or not the spindle or coolant is turned off by M0O, MO1, M02, or M30
command depends on the manufacturer’s machine specifications. For de- |
tails, refer to command or reference manuals issued by your machine toal '
manufacturer. J
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21112 Internél processing M codes

M codes from M90-M99 to M190-M 199 are internally processed by the NC
equipment. Even when these M codes are instructed, no external output
signals (BIN code and decode outputs) are from the equipment.

#M92 Multiactive register OFF |
. *_\-193 Multiactive register ON : |
| M96 Tool radius compensation C circular turnaround mode |

M7 Tool radius compensation C intersection calculation mode

! M98 Subprogram call |
| M99 Subprogram termination

M190-M199 are used for extension codes.

NOTE When multi-system control is performed. M codes of MS00 1o Aagg
may perform internal processing.
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2.11 MISCELLANEOUS FUNCTION (M FUNCTION) (Cont'd)

2.11.1.3

211.1.4

General other M codes ) - . : -

All M codes other than those listed as specific M codes shown in the preced-
ing sections may be used for a variety of different purposes depending on
the machine manufacturer’s specifications.: -

Table 2.11.1 shows a typical usage example.

Table 2.11.1 Cther Qemeral M Codes.

M code Meaning Remarks

MO3 Spindie lorward rotation '

MO4 |  Spindie reverse rotation . © Normaly. M03-and MO1 cannot be
NO5 Spindle stop __j swiched. .

VMO8 " Coolant ON | Be suré to switch by using M05.
M09 Coolant OFF

When an M command is insiructed in the same block as a move command,
the following is determined depending on each machine,

(1) Whether or not the M command is executed simultaneously with the move
command. -

(2) Whether or not the M command is executed after the move command
is completed. '

Therefore, refer to command or refernce manuals issued by your machine
tool manufacturer.

More than one M command in a block 3

Up to five M commands can be instructed in one block, The instructed M
codes and sampling data are output at the same time.

! NOTE

There are limitations on M codes that can be instructed at the same time. For
| M codes that can be instructed at the same time, refer to command or reference
manuals issued by your machine tool manufacturer.

—120—



2.12 TOOL OFFSET

* Tool bosition offset

Shifts the tool position for the preset offset amount. Effective to the X and
Z axes. o

- The offset is enabled by the T command.
. Nose?R offset

Offsets the insufficient or excess infeed caused by the rounding of the tool
nose. ' '

Enabled by G41. G42 and the nose R amount by the T command
offset :number.

. Cuttef radius offset %

Offset:s the tool radius. Effective to polar coordinate interpolation and cir-
cular interpolation using the C-axis.

‘Enabled by G41, G42 and the nose R amount by the T command
offset number. '

2.12.1 Offset Memory

The tool position offset, nose R offset and various offset functions as well
as coordinate system setting data are stored in the offset memory.

The offset memory differs according to the option and serial number.
Fig. 2.12.1 is the whole offset for 1 series.

Offset mermory L . .
No N X-axis | Z-axis C-axis

Nos¢ R Control
FAmount | Point

00 :
9y |
10 :

7 !
100
to |
299

[STESATY

watiurg)

Fig. 2.12.1 Offset Momory (1 Series)
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2.12 TOOL OFFSET (Cont'd)

(1) X, Z axes offset memory of 001 to 299 LT

. The X, Z axes offset memory of 001 to 299 is generally used as the tool
position offset amount, but can also be used as the tool coordinate value
memory when using the work coordinate system. See the instruction
manual of the machme tool builder for detalls

(2) Multi- serles control % .

In multi-series control, the offset rniumber can also be overlapped according
to the series. See Table 2.12.1.

Table 2.12.1 Offset Number for Multi-series Control .

Pairs 1 series : 2 series *. 3 series *
16 01 to 16 | — | -
* an 0l ' 0ltw49x2 - D11033x3

* 206 ’ 001 to 299 001 to 149x 2 |

. .
| (01 to 99)x 2 Note - 0110 99%3

NOTE When T4-digit is speeified offsets 01 te 99 can only be used,
even when 299 sets of options are providea.

(3 ) “Tool offset number” specified by the T function

““Tool offset number "’ spec1ﬁed by the T function corresponds to the ““off-
set memory fiumber”’; and the data in the memory nuimber are used for
various offset procedures : . -

(Note that the tool coordinate memory number corresponds to the
“‘tool selection”” number in the T function. The work coordinate sys-
tem shift memory is an individual function that has nothing to do with
the T command.), o

NOTE Siore these offset data in the device before starting automatic operation. -

P

NOTES

_ 1. Both the 2-series and the 3-series control systems can have 2 offset series. (The |
i control series and offset series are different.)

2. When using 2 or more offset series, the 16-set offset function cannot be used.
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2.12.2

Tool Position Offset

In tool position offset, when a tool offset number is specified, the offset amount
is added algebraically to the programmed coordinate command value, and
the tool nose is moved 1o this corrected value. The difference between the
coordinate value of the cuttet nose and the coordinate value of the actual
cutter nose can be preset in the tool offset memory as the offset amount.

In case the coordinate value of the tool nose changed by wear, the
offsel. amount can be set again, so that machining as prescribed can be per-
formed without changing the program.

(1) Setting range of the tool position offset.,amdunt
The tool position offset can be set within the following range.

Table 2.12.2 Toll Offset Setting Range

Outpur | Input Tool Offset Serting Range
mm | mm inpur 0 1o £9999 999 mm
output | ininput 0 to 996 9G93 in
in | mm input 0 to *9999.999 mra
output | in input 0 to +99%,0699 in

(2) Tool position offset sign
The tool position offset amount is set as the difference of the X-axis and
Z-axis (X value) from the reference tool position 0, into the offset amount

memory. The sign of the tool position offset amount is the direction of
the tool to be shifted. '

[
+X
ToOL
=& — &
~% (68X IS THE DIAMETER YALUE:

REFEIENCE[+ S

TOGL| " 2

208170

J

Fig. 2.12.2 Sign of Tool Position Offset Amount
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2.12 TOOL OFFEST (Cont'd)

(3) When the tool selected by T . "I moves according to the move com-
mand, the offset stored for the tool offset number is added algebraical-
ly to the command value, and moves the added point. if no move
command is found in-the same block, it moves off the offset position
until another offset command is given. When another offset.number is
specified while an offset command is-effective, or when the offset amount
is changed, the difference is offset.

, -

.. Program _

=)

TO101 ;
- GOl X Z-F(E) e
' TO115 - -

MR

f & OTFSIT 02EIATION

Fig. 2.7121:3 Tool-Position Offset Operation

(4) Offset move speed

The move speed of the abm e offset opelamon follows the current feed
command. Therefore, when command tool position offset, the feed com-
mand (GO0 or GO1 plus F) isnecessary in the block of the previous blocks.

(Example)

|0 Xz

GO0 S........ 1\103 TO0108 -—Onl\ offset is performed rapid
Xz, [fecdute

| : ]
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(6) Commanding tool position offset

Tool position offset comes into effect when the tool offset number is
specified.

(@

(b)

Commanding the T code

Command the T code in the block where the ool position offset is
to be started.

The tool position offset is enabled immediately from the block.
When the T code is read, the tool selection signal (binary code) is
sent, and the offset starts by the offset amount specified by the off-
set number. T code is modal, and is maintained until another T code
is specified.

(Example) GO0 T0202 ;..... Tool number 02 is selected, and offset
is performed according to the data in
offset nurmber 02.

How to change the offset amount

The offset amount can be.changed by commanding a new offset
number.

(Example)

' GO0 T0202 ; ]

61 X 7P oo

R |

'Go1 T0216 — (The T code is changed from 02

to 16, and offset is made with the
cutting feedrate.)

NOTE Note that changing the ool selection o1 the above aleris the 10l indexing operation.

(©)

How to change the angle of taper cutting

The taper cutting angle can be changed by the following command.
Command the T code that changes the offset number in the same
block as the cutting feed command.
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2.12 TOOL OFFSET (Cont'd)

T —I—Goo T0202 IR
_ GOl Xeeeees Favveen Feee-ee | -
l .
@34*601 U W Foeeeee T0216
7 _~SFESENCE OF 70276 AND 0202 CFF'SI-ET AMOUNTS

OPERATION OF THE ABOVE COMMARD 2
DPERATION WHEN TOZ18 1S NOT SPECIFIED

W START POINT iBRFORF EXECUTION OF 3

Fig. 2.12.4 Correéting the Tdpering Angle

When the T function and move command are commanded in the same
block. the tool nose moves to the target value after offset. Thus, in the above
example, tapering is performed with the angle corrected for the difference
between the T0202 and T0216 offset amounts.
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(d): Canceling tool position offset

The tool position offset can be canceled by commanding T code with
-offset number 0 or 00 (T 3E300).  The tool position offset is canceled
immediately in the same block. o

:(Example 1}

GO0 T0202 ; |
GOl X....Zo.. F...;

P GO U+ W— ... F....... T0216
7 | : +— Stops adding the offset
@ £ G00 X.. .Z...T0200 ; | @mount, and moves to the
i~ T ' | X, Z axes position as com-
manded.

(Example 2) The above block 3 can be divided into WO parts.

| Goo x....z. . :

TOZ200 ;e Only the move for cancel is performed
in rapid feed.

- NOTES : 1

1. Canceling tool position offset
The tool position offset can be canceled by the “‘reset operation™. i

2. MOZ, M30 commands
Always command offset cancel before giving the M02, M30 commands.

|

|

3. Automatic zero point return (G28) i
|

Generally command offset cancel before commanding avtomatic zero point
return (G28). 1

4. R;eset during tool offset

When *‘reset operation”’ is given or when the unit is reset by the M02, M30
coramands during tool offset. the tool offset is canceled and the offset nuraber
designation changes to 0 (or 00).

5. Tool offset at reference point return

|
|
When reference point return (automatic, manual) is executed, the tool offset |
is temporarily canceled. The later operation differs according to the following I
parameter. ||
Parameter pm4010 D1. |
0:  The offset data are maintained, and recover from the following block.
1: The offset data are canceled.

6. G27 (reference point return check) command

|
Always command the offset cancel before commanding the G27 (reference point |
return check) command. If G27 is commanded when tool offset is on, the off- |
set amount is added to the coordinate command, to cause reference point return :
check fault. |
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2.12 TOOL OFFSET (Cont'd)

2.12.3

Nose R Compensation (G40, G41/G42) * = -

Since the tool. nose is round, tool position compensation is not enough for
tapering or circular.interpolation, causing insufficient infeed or excess in-
feed as shown'in Fig. 2.12.5. Such error is compensated so that the cutring
is performed correctly according to the machining program by the nose R
compensation function. '

( | )

- T-—- & " PATE OF TO0L NOSE CENTER WiITHCLT

NQOSE 3 CCMPEMSATION

34T+ GF TCOL NOSZ CENTER wWiH
NCSE R COMPENSAT GN

F~~-J00. NOSE

CENTER COF TCOL NOSE

MES MACH NING =0RRA .
ACH NING FORY wT+ NOSE) TCOL NOSE A
B COMPENSATCN ; HYEOTHETICAL TGOL NGSE

\. - 7

-

- . Fig. 2.12.5 Nose R Compensation

(1) Nose R amount :

(a) Nose R amount memory

Before commanding nose R, the value of nose R of the tools used must
be written into the nose R memory in the device.

The nose R amount memory set that can be written differs
according to the machine.
(b) Range of nose R amount +~.~ - - ST
- The-nose R amotint can be set within the range as shown in Table
2.12.3.

Table 2.12.3 Nose R Amount Command Range

\ -Nose R amount Command- Range

Metric Input C 0 1o 99.999 mm
Inch Input . . - 0to 99999 in 07

() Setting the nose R amount

1 The nose R amount is set by the radil_ls of the tool nose circle,
without sign. (Fig. 2.12.6). :

( : T ROLNZ CH:? ) )

~YPCTHETICA. TCCL NOSE -
\. J

Fig. 2.12.6 Setting the Nose R Amount and Hypothetical Tool Nose
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(d) ‘Hypothetical tool nose
In nose R compensation, the hypothetical tool nose point is the refer-
‘ence position. The current position display of the NC also indicates
the move of the hypothetical tool nose point.
The above nose R value can be written according to the in-
structions given in Par 2.3, "“Displaying and writing the tool offset
amount”. Address R is used.

(2) Specifying the hypothetical tool nose position (control point)

(@) Control point memory

The position of the hypothetical tool nose viewed from the nose R
center is represented by 1-digit numerals (0 o 9) which are called
control points. As the nose R amount, the control point is to be previ-
ously written into the memory of the NC.

I —

I ] -l‘f'__s
’ - 1 gINCSE R

i CENTER/

Fig. 2.17.7 Contral Point

(b) Setting the control point

The control point is set by l-digit numerals (0 to 9) indicating the
hypothetical tool nose, as shown in Fig. 2.12.7.

f ! —
s TN Y
}’ v s HYPGHET CAL TOO_
. ’ L7 r/\;l\'OSE CONTRIL 20T £ 03 9
——.— -} 2 ; 0\ R
*Z \_L/ W
| HY20T 2I0A_ 700,
L NCSE CONT30. PGINT 3 )
Fig. 2.12.8

The control point value is written using address C.

‘ ? NOTES

Control point 0 is the same as control point 9 when parameter pm4013 D6 = 1.

I

l

L When parameter pm4013 D6 = 0, nose R compensation is disabled. |
|
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2.12 TOOL OFFSET (Cont'd)

(c) Control point and program - - - S
When usmg control points 1 to 8

Set the coordmate system w lth the hy pothetlcal tool nose position’
as reference to create the program.

' ™\
/ . TOOL NOS
=y : ,Fﬁrc L NOSE O : _ = 7 CENTER
— f CENTER —1 © o AhveorsEica
(\;‘ELET\AE Iéc--._ L — /.\— 00| \|dSE
- CE LT T \ LETICA!
- . ' S VOVE CF dYPOT-ETICA W — l ,.\rTg)CJLE 355?’”" EFICA-
FYPOTHETICAL TGOL C G0~ NOSE Ak

NOSE FONT= - ¢ ‘
PROGRAM FORM o Cooror — “HYPOTHETICAL TCOL |
-1 INSUFICIERNT | oaparanmiD FO3M SE PONT - :

_ CoTTing |7 HenaniES NOSE PONT PROGRAMMED =CORM

{(a)} Without-nose R - IR {b)- With nose R

The hypninetica! ool nose point ard Nese R is offser againsi lhe
the programmed forrm match. (o leave ~ programmed lorm, 1o prevent un-

unelt parig or sver-cut narts. _CLL parts or OVer-cui paris.

Fig. 2.12.9 Programmed Move of Control Points 1 t0 8

When using control point 0, 9

When using nose R, set the coordinate with the tool nose center as
reference, and create the program When not usiung nose R, the
program form and finishing form must be different.

(. | o . N 1

TOGL NOSE C= NTER S T0OL NOSE CENTER
- IHYPOT=ETICAL TCOU NOSE 20INTE - {HYPOTHETICAL TOOL NGSE PGINTI
B Y {
A/ JV 1

F\ MOVE OF TOOL

“GVE OF TOCL NCSE CENTER NGSZ CENTER

PROGRAM® ‘IFD FCRM

_l

7T SRCGRAMMED FOIM

{a) Without nose R - - {b) With nose R

The tool ngse cencer and 1he As Fig. 2.12.9(with nose R). ap-
programmed form tateh. ~ There- - - propriate nose R compensation is
fore. wher: the tool rose center i3 commanded, 'o prevent uncut
the referr.ce of the coordinaze sys- 3 parts or over-cut parts. .. _

tem. ihe programued form mus: be -
different from the finishing form.

- Fig. 21210 Programmed Move of Contro! Points 0 and g9
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(3) Nose R compensation command

{a) . Designation of offset amount, control points
“The nose R compensation offset amount and control points are speci-
‘fied by commanding the offset memory number where the nose R
-compensation amount and control points are preset, into the lower
‘2 digits (or 3 digits) of the T command.

Cn (T4-digit designation) |

L Tool position offset and nose R |
compensation offset number,

. control point memory number ]

i_ designation |
Tool selection designation

(b) ?Designaﬁng nose R compensation on, and direction of compensation
The nose R compensation on/off and offset direction are specified by
the G codes as shown in Table 2.12.4.

Table 2.12.4 G Codes Used for Nose R Compensation

G Code I Description
‘G40 1 Cancel rose R compensation

© ‘G4l _ | Compensation on left side of move direction (rose R center s at *he lef side)
1G42 Compensatior. on right side of move ¢irection inose R center is at the right side}

G code that turns compensation ON (G41/G42)

Specify G41 or G42 with the T code to start nose R compensation.
The G codes are also used to specify the direction of nose R compen-
- sation.

+X ;
I { RIGHT 5:DE COMPENSATION iG4Z:

l )

/_WDE COMPENSATION (547
i
| ﬁ I +Z J

Fig. 2.12.11 Designation of Direction of Nose R Compensation

The direction of compensation can be switched from G42 to G41. or
vice-versa in the middle of the program. It is not always necessary
to cancel the nose R compensation by the T'21200 before switching
the direction. :

Spebify G40 to cancel the nose R compensation
Specify G40 to cancel the nose R compensation.
| 5 NOTES |

1. G40, G41, and G42 are group 06 modal G codes, which are effective until the
next designation.
2, The compensation is canceled to G40 when the power is supplied or reset.
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2.12 TOOL OFFSET (Cont'd)

(4) Outline of the nose R compensation "
Fig. 2.12.12 shows an outline' of how nose R compensation works.

CONPENSATION CANCEL

COWIENSATION 'S SANCELES
iGACH BLOCK (307 B

H¥20T+ETiCAL TOGC. NOSE

I COV ENSATION START
G221 -BLGCK (GO0

— 2 . PRCGRAM COMYAND

(1) When compensation is canceled, the programmed po-
sition_and the hypothetical tool nose match.

..:_....r l\Q)and_,zj -

During compensation mode, the nose R center moves
along a path nose R shifted from the programmed com-
mand. Therefore, the hypothetical tool nose point
and the programmed position do not match. -(The-cur-
rent \alue dlspla\ shows tne hvpothetical tool nose
point). :

®

@

During compensation mode, two blocks are connect
ed by the tool nose center path passing through the
intersection (M97) or by forming an arc (M96). In the
above figure, blocks 3 and 4 are connected bx an arc
path.

The compensation start block 1 and compensation carn-
cel block 6 move in a straight line while switching be-

tween.compensation and cancel. Spec1al care must
be taken for giving commands in these blocks.

@

Fig. 2.12.12 Nose R Compensation (G42, Control Point 3}

The nose R compensatlon is applied agamst the programmed form offset
bv tool position offset.
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{6) How to enter the offset mode

(a) When tool offset number by both T code and G41 (G42 to G44) are
commanded

It enters the offset mode when tool offset number by both T code
and G41 (or G42 ro G44) are commanded. to start nose R compensa-
tion. Strictly saying, offset mode starts when the T code and G code
AND conditions are satisfied.

: Therefore, either the T code or G code can be commanded first,
(Fig. 2.12.13). The move when it enters the offset mode from an
offset cancel status, is called the start up movement,

T0101; Gil - GalTTiGL: - START 1D

G - START LP Taiat . - START P [ p o 3u0CK

| 1 300K [ Bl '
| : ‘ 1

f | GFFSET Y/CDE

Fig. 2.12.13 How to Enter the Offset Mode

(b) Start up movement

The start up movement differs according to whether there is a move
command in the start up block or not.

When the start up block has move command

@ Inside corner (180 degrees or less) start up

The tool nose center moves onto the normal of the direction (vector)
next to the start up block.
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2.12 TOOL OFFSET (Contd)

-
7 | - T...._..;_ - - o i )
_ | GO1 G42 Zeeeeer X : | - ot .
A . Cod ) :
i _ . )
+X. -
—_— 7
Crm-
SROGRAVMED COMMAND
7 NOTE s’ is the single-biock siop po'm-t.
\
Fig. 2.12.14 Inside Corner Start Up (i}
I
i Circular command |
I ’I‘._.:... ST L - |
i GOl G42 Z----- Kovenee :
G02 Z ...... Canesen R ...... |
PROGIAMMED CONMMAND
.

"Fig. 2.12.15 Inside Corner Start Up (ii)

(2 Outside corner (180 degrees or more) start up
There are two types, switched by parameter.

Parameter pm4013 DO = 1: type A
Parameter pm4013 DO = 0: type B
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- [1] Type A ; The tool nose center moves onto the normal of the direc-
. tion (vector) next to the start up block.

(A-i)

( ™
| Teverer | -
| GOl G42 Zeewees Koeoans | -——— -—?\\
AT . O :
| |
PROGRAVMED COMYAND
~ J/
i Fig. 2.12.16 Outside Corner Start Up (i)
(A-ii)
; ; .
S
D -®
o i )
G4
- J
Fig. 2.12.17 Outside Corner Start Up (ii)
(A-iii)
r Y
. . ]
| Arc designation
e |
| GOl G42 Z-eeXewens |
I T G2 Zeee X Reveeer |
f G40
) - J

Fig. 2.12.18 Outside Corner Start up (iii)

—135—



2.12 TOOL OFFSET (Cont'd)

[2] Type B : It starts up so that the tool does not cut into the block next
to the start up block. P - o

Qutside corner (180° = 0 < 270 deg)

&) -

l Toreees : |
- | C GOL G42 ZeeerrXeeee L
AT ’ |

AN
/ I'. Le .
- , . . PRCGRANMMED COMMAND \
1

\. i ) i 7 _
Fig. 2.12.19 Outside Corner Start Up (iv)
4 . ™
(M96 mode)
- ARC PATH
A
’/\,
\ .
\\
G40
\

Fig. 2.12.20 Outside Corner Start Up (v)
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(B-ii)

/ . . ﬂ
(— (M97 mode)
| Arc command |
l Teoeees . |
i GOl G42  Z-weeXoreree |
C G022 Zeeeee XevresiRerenen : |
1
PRCGRAMMED COMMAND
— Wy
Fig. 2.12.21 OQutside Corner Start Up (vi)
-

(M96 mode)

Fig. 2.12.22 External Rounding Start Up {vii)
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2.12 TOOL OFFSET (Cont’d)

Outside corner (270 = 0 'deg) ) -l
- As in Fig. 2.12.20 and Fig. 2.12.22, when under the M96 mode, it moves
around the end point of the start up block and the start point of the next
block in the arc. - . T
Under the M97 mode, the movement is as shown in Figs. 2.12.23
and 2.12.24. '

(B-iii)

) Teeeeee : ) |
I GOl G42 R |
AT . |

Fig. 2.12.23 External Rounding Start Up (viii)

(B-iv) -
( ™
r :
Arc command
[
._ GOl G42  Z---ee- Xoveres .
| GD2  Zeeeeee ). CILEE Rese-- :
k —_—

Fig. 2.12.24 External Rounding Start Up (i)
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When no move command is found in the start up block

- The center of the nose R moves 1o the R-offset position of the normal
- of the start point of the block next to the start up block, regardless of
inside corner, outside corner, M96, M97 status.

-( ™
IR |
i IGO0l G4Z Feeeees .
| GOl ZeoveiXoeee |

VCVE WHEN OFFSET
STASTS BY THE COMMAND

— ' )

Fig. 2.12.25 Start Up when There is No Move Command in the Start Up Block (i)

MOVE WhEN OFESET
STARTS BY THE CCMMAND

[
!

— :
I' Arc command : |
i Teeeene : |
GOl G41 F---ee- : _
003 oo |

Fig. 2.12.26 Start Up when There is No Move Command in the Start Up Block (i)

NOTES i

1. Group 01 G codes that can be commanded in the start up block.
| GO0, GO1, G11 are the only group 01 G codes that can be commanded in the
start up block. Commanding other G codes will cause alarm “*0180°"
2. G11 start up

If G11 start up is initiated by the first cutting feed, chamfering is the same as |
I the GO1 command in the offset mode. '

T
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2.12 TOOL OFFSET (Cont'd)

(6) Move undér the offset mode- ©

. During the offset mode, the nose R center mov es along a path offset for
R. Calculation of:the path is automatically made by.the NC unit, so it
is only necessary to specify the form-of the gr aphic in the program. The
tool path is controlled as follows according to the angle between the

blocks.

(a) Normal movement

~ (i) inside-corner (180 degrees or less) : Intersectlon operatlon

Line and line

Fig. 2.12.17 Line and Line

‘Line and arc

" Fig. 2.12.28 Line and Arc .
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Arc and arc¢

Fig. 2.12.29 Arc and Arc (ii

(i) Outside corner (180 degrees or more)

There two types as follows, switched by the internal M code.

. E3\—-‘196 ... Tool radius offset round-the-arc on
M7 ... Tool radius offset round-the-arc off

(Executes intersection operation)

—141 —



2.12 TOOL OFFSET (Cont'd)

(1 Round-the-arc ON

“ Line and line

- )
ROUND-THE-ARC
NOTE The movement of'_roun'dr—-'thei:irc is included in the ;;recegiing block
\. _/
' - " Fig. 2.12.30; Line and Line -
Line and Arc o ' -
— - \
[ ROUND-THEARC
. j?—D .
- ‘_I -~ p
[ :
.
|
o)
CENTER
\. J
Fig. 2.12.31 Line and Arc
Arc and arc
—

ROIND-THE-ARC

Fig. 2.12.32 Arc and Arc
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@ Round-the-arc OFF
* When material angle « is 90 = a < 180 degrees
Line and line

p -

A
Line and arc
CENTER J
—
: Fig: 2.12.34 Line and Arc
Arc and arc
' ™
L )

Fig. 2.12.35 Arc and Arc
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2.12 TOOL OFFSET (Cont'd)

¢ When material angle () is o < 90 degrees

Line and line

—

Fig. 2.12.36 Line and Line

Line and arc

’

Fig. 2.12.37 Line and Arc



Arc and arc

Fig. 2.12.38 Arc and Arc

(b) Special command, movement in offset mode

(i) Temporary cancel command (type )

The movement is temporarily canceled by commanding as fol-
lows in the offset mode.

During the temporary cancel, the nose R center moves to
the R-offset position from the end point of the previous block.

(1) When 3 consecutive blocks without move.command are com-
" manded

The following are non-move commands.

|+ GO4 (dwell |

‘ * M code single-command |
* S code |

L * Move command with move amount = 0
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2.12 TOOL OFFSET (Cont'd)

(2) When look-ahead stop block is commanded
- The following are look-ahead stop blocks.- - -

‘ o MO0, MOL, MO2, M30 o ‘

* Parameter-set look-ahead stop M codes '
| * (336 to G39 (stored stroke limit area on/ off) ‘
* G10 (tool offsel. amount setting) ]

—————————— NOSE R CENTER PATH

N1 GOl XewZer:

| N2 God P

N3 MI5
N4- §1000 ; °-

_ —— PROGRAM CONMAND
N1igaz; 7 PATH

4. .~ . Fig. 212.39. Temporary Cancel Command during Nose R Offset (1)
-
A Y
R bt ~ NOSE R CENTER ®ATH
N1 GOl XeZr: R
N2 MOT - PROGRAYM COMMAND
NZ o MO N2 N1 G42) P;—:TH "
N3 GOl XewZe:
L )

Fig. 2.12.40 Temporary Cancel Command During Nose R Offset (2)
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(ii): Temporary cancel command (type 1I)

By the following commands, the nose R center moves so that the
“hypothetical tool nose point comes to the end point of the program
“command.

|| OfAutomatic reference point return command (G28, G30)
* Thread cutting command (G32, G34, G92)
°VCdordinat.e system setting command (G50, etc.) |

NOTE There is no movc in the coordinate svslem selting commaric.

(iif) .G41, G42 re-command

Commanding G41, G42 in the offset mode causes the nose R center
1o move to the R-offset position on the normal of the start point of
the block immediately after, regardless of the following inside corn-
er, outside corner, M96,M97 commands.

T~ NOSE § CENTER PATH

G242 COMMAND B_OCK

PRCGRAM CCHMMAND
PATS

Fig. 2.12.41 G41, G42 Re-command During Nose R Offset
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2.12 TOOL OFFSET (Cont'd)

(iv) Command in offset mode withoutmove -

{1 The NC unit norrﬁally looks ahead of 2 blocks of data during nose

" Roffset, to operate the tool path. If a block without coordinate
command, as the G04 (dwell) block, is found., it looks ahead for
one more block for operation. Up to 2 such blocks without coor-
dinate command can be.processed in:this. way.

In case coordinate command is not-given for 3 blocks or
more, the nose R offset operation cannot be executed, and the
correct path cannot be obtained. When commanding G41, (G42),
be careful not to let the move command in the offset plane dis-
continue for 3 or more blocks. '

- - Example-of Programming . \
T...
G0l G41 Z--X--F--;
Z...X.-- -
_Go4 P1000 ; — -  Block without move in the
ZeeXoen “offset plane .
co There can be two such blocks )
| causing trouble in the program J
- Z...X...
M-t -
|
Z...x
Z...X... :
G40 Z-Xe
\ -

Fig. 2.12.42 Block without Move during Nose R Compensation
If there is no move command for 3 blocks or more, posi-

tioning is made for the offset amount on ihe normatl of the end
point in the block immediately before.
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When there are no move commands for 3 consecutive blocks,
p051t10n1ng is performed on the normal of the end point of the
block immediately before. In case move command cannot be
given on the offset plane for 3 consecutive blocks or more, and
positioning on the normal is inconv enient, a dummy block can
be inserted using [ and K.

-| Example of Programming i —

1\002 Z ...... X" ......
NOIO ZoooooXowomo ;
- NOIT K-~ = Dummy block|
NO12 M-+ ; Command without |
: move (3 blocks or
NOI19 S------ : more) ’

NO'Z ND19

Fig. 2.12.43 Inserting Dummy Blocks
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2.12 TOOL OFFEST (Contd)

The:dummy block is a-block that includes no actual move and

. only gives the data necessary for nose ‘R compensation opera-

S e . tion. In the above example;the-same command as the first block

' | -(N020) of the ZX move restarted after move of the Z-axis, is com-
manded as dummy by :the I; K commands.

Addresses I K are ased for this dummy cormand, cor-
responding respectively to the X, Z axes.

| .. X-axis command.dummy

"K: Z-akis command dummy

Commanded by
incremented value

j

NOTE [ is commanded by
radius value

In the above exarple, if N020 X...Z.... is absolute command,
change the commanded value to equivalent increment value.

NOTE when the dummy block includes c.ircular interpolation, create ﬂie dummy block
) . as‘shown in the following Fig. 2.12.44, and 2.12.45. )
(Example) " . '

[N051 GOI K(b) I(—a) : Dummy block |

NO52 M.......

k]

Command without move

NO59 S....... : _
[ NO60 GO3 Z....... X K(a) I(b) ; Circular interpolation '
NO61 GO1 Z...... X ... ; :
s ™
_CENTER
_©
- ‘553 ,r/:./ a b - -
X
3 ‘!\: ‘e -
NU51
CUMMY B_OCK {LINEAR:
\ J

Fig. 2.12.44 Inserting the Dummy Block
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As shown in Fig. 2.12.43, insert a linear dummy block that speci-
fies the tangential direction at the start point of the commanded
-arc. Be very careful of the sign of the dummy block data. In
some dummy blocks, it stops once at point A to prepare for the
next arc designation (Fig. 2.12.45).

( . — )
oo s .- CENTER

[t}
o
o

ilDU"-;':."ﬁY BLCCK

Fig. 2.12.45 Stops at Point A in Some Dummy Block

]

NOTES WHEN INSERTING DUMMY BLOCK

When dummy block is commanded by move command plus I. K under the offset i
mode, I. K are disregarded. However. when I. K are commanded when the off-

set is canceled, the offset position is corrected from point 1 to point 2 in I, K
direction.

I. K D'RECT'ON

“

Y

g J |

Fig. 2.12.46 Correcting the Offset Position |
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2.12 TOOL OFFEST (Cont'd)

(v} Switching between G41, G42 in the offset mode

Switching between G41 and G42 can be’ pefformed directly in the
offset mode, without canceling the offset by G40.

The f‘ollo'v&--"ing= 2 t_}_‘_-"pes_'are offefed, switched by parameter.

1
pm4013 D1 = O : type A

. pm4013 D1 = 1 : type B

- (I Type A : Switching is pef_formed at the start and end of the direc- -
tion switching block

’ h Example of Programming 3

| N10 Te- - I-
NIL G4l (G42} Z--Xor | :

| N2 G0l zeXeF |
| N2 G4z (G4) Zo X pe—— | Switching block
Nz e |

(a) G41 — G42 (M96 mode)

(b) G42 —~ G41 -

NQOTE The same movement as the above
can be obtaired also by éividing the
N21 block into two blocks as:

rG42 ‘G415
- Z ...... x ------ J

Fig. 2.12.47 Switching at the start and End of the Direction Switching Block
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@ Type B : Switching is performed at the intersection of the tool

center path (offset path)

L Iy
(Fig. 2.12.48 Switching at the Intersection of the Tool Center Path

NOTES ON G41, G42

i

When there is no intersection, tvpe A switching method is applied.

Is ™

U J

Fig. 2.12.49 Switching when there is No Intersection
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2.12 TOOL OFFSET (Cont'd)

- . - {vi) Changing the tool offset amount in the.offset mode

The tool offset amount can bé changed in the following two ways,
each switched‘ by parameter.

pm4013 D2
pm4013 D2

0: type A
1:tvpe B

1

@ Type A : The new offset amount is effective from the block with
T code command and the next block offset operation

' — ' ™

BLOCK WHERE NEW O-FSET
AMOUNT 1S COMMANDED

_ . - )

"' Fig. 2.12.50 “The New Offset Amount is Effective from the Block
with T Code Command and the Next Block Offset Operation

@ Type B: The new offset amount is effective from the block prior
to the T code command and the offset operation of the block
with T code command

C_OCK WHERE NEVW OFFSET
AMOUNT IS COMMANDED

Fig. 2.12.51 The New Offset Amount is Effective
from the Block Prior to the T Code ,
Command and the Offset Operation . -

" . of'the Block with T Code Command
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(7) Cancel
C—ar;cel of the offset mode starts from the block with the T**00 or G40
command. ' '
' The block where the cancel mode starts is called the cancel bloek.

The following three types of cancel commands are offered.

s : - , E—

CFFSET MODE GFFSET MGDE

640 e C : -
! I T *6) -ae-en -, 1
[ [ f

CANCEL B_OCK

CANCEL BLCCK

CFFSE™ MCDE

[‘ E
Gag ---- 1 == K ----- 7

: CANCEL BLCGCK
1

Fig. 2.12.52 Offset Cancel

Cancel movement

Two cases can be considered : when the block to be canceled has move com-
mand and when it does not
(D When the cancel block has move command
(i) Inside corner (180 deg or less) cancel
- The tool center moves onto the normal of the end point of the
block immediately before the cancel block.

The command value and the hypothetical tool nose match
in the cancel blocks.

— — p .
| (G42) |
| GO1 X...Z... |
LG40 X..Z..
— J

Fig. 21253 Inside Corner (180 deg or less) Cance! {Lirar)
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2.12 TOOL OFFSET (Cont'd)

1 4 . — ™\

Arc

—-I(G42): b

‘ G02 X..Z..R...: |
‘G40 X, Z...; -

: J

L . vy

Fig. 2.12.54 Inside Corner (180 deg or less) Cance! (Arc)
(i) Outside corner (180 deg or more) cancel .- '

There are two types, selectéd by parameter.

_ pm4013 DO = 1 : Type A |
| pm4013D0 - 0 : Type B |

This parameter is the same as the start up pararueters.

[1] Type A : The tool nose center passes the offset position on the
normal of the end point of the block immediately before the can-
cel block, and the hypothetical tool nose reaches the end point
as programmed '

(A~ -

" Ga | |

s N
s , .

~ Fig. 2.12.55 Qutside :Corner (180 deg or more) Cancel 1
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. A

Fig. 2.12.56 OQutside Corner (180 deg or more) Cancel 2

(Aviii)

" Ga2

. |
"GO:Z X..... 7. T..... K. : |
| GOl GO4 X..... AN : |

G40

A )

Fig. 2.12.57 Outside Corner (180 deg or more) Cancel 3
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2.12 TOOL OFFSET (Cont'd)

A e

_ N - CENTER
\ _ . .,

Fig. 2.12.58 Outside Corner (180 deg or more).Cancel 4

(2] Type B:
(B-i)
[ G42

\ - : - J

Fig. 2.12.59 Outside Corner (180 deg or more) Cancel 5

(B-i) Do
— ' )

Fig. 2.12.60 Outside Corner (180 deg or more} Cancel 6
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s

Fig. 2.12.61

(:B-iv)

Outside Corner (180 deg or more) Cancel 7

-

| S

CENTER

J

Fig. 2.12.62 Outside Corner (180 deg or more} Cancel 8
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2.12 TOOL OFFSET (Cont'd)

| Example of Programming A

—
[(G42. contro! point 3) |
! : £ £ I
B T coz - ’ | -
E@' gol U FO.25; i
T @ | GO0 G40 X110, Z40. -—|— Movement at end of offset
=N _ (with G0O).
S @ . T0100 ; !
[ TCOL POSITION OFFSET iS
| __1A065 CANCE.ED, S0 THIS
COORCINATE BECOMES
E POSITION WTH
STANGARD TOQL (110, 403.
G @
- 1]
4&7 —-7
\
- S L . S
— ' Example of Programming B
*(G42, control point 3) |
e .
i GOl Xeeeees Foenes Freveer . N ‘
@' G0l U24. FO.3: ' ;
3 G0l G40 X80. z40. F6. ; =—— Movement at end of offset
@' 6o 10200 | (with GOT)
—
1, f |
/N
\.
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@ When the cancel block does not have move command

The hypothetical tool nose moves to the command point when
- ending the offset, also when the G40 block has no move
j command.

ways command GO0 or GO1 in the preceding or the same block,
If the G code of group 01 is other than GO0, GOI or G11, error
0181’7 occurs.

Exampie of Programming C —

(G41, control point 4)

)

GO1I X.... Z...... | ;
GOl G40 F.....

GO0 TO300 ;

) ®

@

% MOVE WHEN CFFSET ENDS
BY THE COMMAND

/

NOTE When canceling nose R compensation by the T7E 100 command. tool position offset
cancel starts as soon as the nose R compensation ends.  The kEvpothetical tool nose
moves to meel the final command pozition when the ool position offset was canceicd.
Il the two moves are not 1o be mixed. cancel 1he move by G40,

(3 Cancel by X...Z...I..K... ;

Giving the I, K command in the G40 block allows spectal cancel
moves.

The intersection is calculated by the block immediately be-
fore G40 and the I, K vector block commanded by G40, so that
the nose R center can pass the intersection in the cancel
movement.
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2.12 TOOL OFFSET (Cont'd)

H

PROGRAM COMMAND PATH

Fig. 2.12.63 Cancel by G40 I..K... Command

-

In this case the nose R center alw ays passes the intersection of the
block immediately before G40 and the 1. K vector block, regardless
of the inside‘outside corner state or the M96/M97 commands.

If the intersection cannot be obtained, the nose R center moves

to the R-offset position on the normal of the end point of the block
immediately before G40, as shown in Fig. 2.12.64.

| Gabe-- | Keerre @

NOSE R CENTER PATH

VECTOR BLOC'( 3y K - PIOERAM COMMAND PATH

\, . -/

Fig. 2.12.64 Whenthe Intersection Cannot be Found in Cancel by G40 |.. K...Command
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(8) Interference check

Interference check is offered to prevent the tool cutting into (interfering
with) the material. When interference is suspected, alarm occurs (type
A) or the tool center path is corrected (type B).

Types A and B are switched by parameter. -

| pm4013 D3 = 1 : Type Aj
| pm4013 D3 = 0: Type B |
(a) Definition of interference
r I
AN e f 2 f3 ie
COMYAND T = ~ " r -
Rb
CO.‘v‘.NEIA'\D—‘— ] R i3 - fal_,fﬁ -
: Ra f |:
|
B | L —
COF-.‘IM?AI\'D
\_ »

Fig. 2.12.65 Definition of Interference

The tool path when the nose R compensation amount is Ra is f —

F: > Fs - Fi > F: > Fsin the above command (Fig. 2.12.65), but
when the nose R compensation is Bb, £ - fi" differs 180 degrees
from the correct command direction f; — f: in the fi’ — f’ path.

Such a case is regarded as interference, and alarm occurs.
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2.12 TOOL OFFSET (Cont'd)

(b) Type A : Alarm occurs - : St
(i} Cuttmg in’ occurs at end pomt (2) of I\l and alarm ‘187" oc
- curs. Then 11: stops at the start pomt “of NO'(1).
A
//
P - N I//-fd']
\ N |3\\ -
veo| L e g ’\_\
g 2y~
N1 N2
v

Fig_. 2.12.66 Alarm Occurs 1 .

(ii) Cuttmg in occurs at the current N1 end point (2). and alarm

‘187" gecurs. Then, it stops at NO start point (1)

= ————

Flg 2.12. 67 Alarm Occurs 2

'As shown in Flg 2.12.66 and 2.12.67, cutting in (interference) is
- predicted w hen the move direction of the programmed block and the

‘offset path dlffer oo much.

NOTE o interference check is made upon start-up.
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- (c) Type B : Automatic correction when interference occurs

-When interference is predicted after nose R compensation operation,
‘the move that causes interference is erased and a path that does not
:cause interference is created.

r Y

. J

Fig. 2.12.68 Automatic Correction in Case Interference is Predicted

In Fig. 2.12.68, the three points, f:, f:, f; are created at the joint.s
of N1 to N2 by nose R compensation operation.

: At N2 1o N3, fiis created. Then interference check is made
on the four points fi to f:. Points where interference occurs are
erased in sequence, and the tool center path is created by connect-
ing the remaining points.

| K moves as (1) —» fi = fi — (2)

| Check at f2 — f: ... Interference — fs is erased |
" Check at £ — £, ..., Interference — f: is erased |
! Check at f: — fy ... No interference occurs |

|
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2.12 TOOL OFFSET (Cont'd)

\. - - ; y,
Fig. 2.12.69 Automatic Correction when Interference Occurs 2

ACNL - N2: fi, £, L £ -
At N2 — N3: [, 15, fr, fs

| Check at f: — fs ... Interference = f:, fs are erased |
' Chéck’at f: — fs ... Interference — fs, fs are erased |
! Che'ck_ai‘fz —f: ... No mterfei"ence occurs |

i It mox-;és EiS f_l —> f: — .f? - f~ |

\ S _

Fig. 2.12.70 Automatic Correction when Interference Occurs 3
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‘At N1 — N2: fi, 2, [a
At N2 — N3: f:, s fs

1

| Check at fs — f: ... Interference — f., fi are erased

| Check at f: — f5 .. ... Interference — f:, f: are erased

| It stops at the start point of block N1 where the

|
_ . !
| Check at fi — f: ..... No interference occurs i
I

alarm occurred. : |

When all the Joint points are erased by interference check as
in Fig. 2.12.71, alarm **188°° occurs unconditionally to stop the
operation. ' : -

NOTES ON INTERFERENCE CHECK ' |

" 1. Restrictions against the maximum move command value of the coordinate word

The restrictions against the maximum move command value (Table 2.1.12) of
the coordinate word are the same as in nose R compensation. |

2. Command forms that cause alarm _ |
The following command forms cause alarm “*184°"

(&) When the following kind of arc is commanded in inside offset of arc command

:  Command circle radius r+5=Nose R radius R i

OUTS'DE OFT3ET §
PAA-CRMED CCRRZCT.Y
EVEN WHEN 1 < 3.

Fig. 2.12.71 Command form that Causes Alarm 1
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2.12 TOOL OFFSET (Cont'd)

NOTES ONINTERFERNCE CHECK (Cont'd)

(b) When there is no intersection on the offset tool center path

o ' w
’ "NTERSECTION ERZ0R CALSID
NCSE R REDLS 5 100

+

- = SR T T LARGE SOR THE COMMAND FCRM
e & 17\\ - r;r\
SECTION y
X Ry rhe
+ ] TOOL1
I

\ J

Fig. 2 12.72 Command form that Causes Alarm 2

3. G codes that can be used durmg nose R compensatlon

Tabie 2.12.5 shows the G codes that can be used during nose R compensa-
tion. As a rule. do not specify G codes other than the following.

“Table 2.12.5 G Codes that Can be Used during Nose R Compensation |

. G Codes that Can be Used - Remark |

GO0, GO1, GO4, G086, G11 :

G96, G97 .... Constant surface speed contrOJ L )

(GO9S, G99 .... Feed function designation ‘

G90, GY1 ... Absolute. incrernental command | -~

G02, GO3 ; ' . Cannot be used in the com-

G12. G22, G23 ... Commands inciuding pensation start and cancel |
; " circular interpolation - blocks |
| G70, GTY. G72, GT3 .... Multiple repetirive

’ ' < cycles
G111, G112 .... Complex chamfering. rounding

e Co o I
| The following G codes cannot be commanded during nose R compensa-
: tion. If so, alarm 0161 occurs. ‘

| T

« GT4.GTHGT6 | |
1 e G68/G6Y

*G122/G123 | : ‘

4. Circular interpolation by radius designation
Nose R compensation can also be commanded against circular interpola- |
tion by radius designation.

5. Subprogram command during compensation mode; |
Subprograms (M98, M99) can also be commanded in the compensation

oo . mode. . _ o o - J
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NOTES ON INTERFERENCE CHECK (Cont'd)

6. Nose R compensation memory

I
I
I . . -
| The number of nose R compensation amount memory differs in the basic and
I optional configuration. The maximum nose R compensation amournt is + 99.999
| mm (or 9.9999 in).

7. Offset of difference smailer than nose R compensation under the M96 mode

If offset of difference smaller than nose R compensation is made under the M96
. mode, excess infeed oceurs. “Cutting under the M97 mode leaves some parts
| uncut. though the M97 mode seems 10 be more practical for machining.

e )

1

: I

EXCESS CJTTING |
I

(a) M96 mode

LEFT UNCUT

{b), M97 mog:Ie-

J
L

Fig. 2.12.73 Compensating Difference Smaller than _
I , the Nose R Amount |
| 8. M96 mode |

Even when under the M96 mode, if both the AX and AZ are smaller by a cer-
| tain 2mount as in Fig. 2.12.74. no corner rounding it performed, and the tool
| moves to a point on line B. The certain amount is preset in parameter # 4450,

1
!
!
: I
I ( |--—--.IAZ WHEN aX<™ '
Vi = 3

! B Assr | |

| . r i SETTING VALUE OF
, TOO- MOVE "* PARAMETER #4450 |
. _I .
| | |
. Z |
| BROGRAMMES CCMMAND . |

. )

| Fig. 2.12.74 Tool Path when Both AX and AZ are Smaller than a Certain Value |
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2.12 TOOL OFFSET (Cont’d)

'NOTES ON INTERFERENCE CHECK (Cont’d)

_ | _Data that can be written: F, M. S. T codes

Interruption of MDI operation during nose R.compensation mode

No interruption can be made by MDI operation during the nose R compensa-
tion mode. :

. Interruption to the actual buffer under the nose R compensation mode

When under the G41 or G42 offset mode, the single'-block'switch can be turned

_ on to stop the block. and the RAPID or JOG mode called,-to write the follow-

ing data using the same procedure as the MDI writing procedure.

" Block to be writfen into: Added to the block with the currently exec;ut- |
| ) ed actual buffer :

After writing. depress the cycle start button still under the RAPID or
JOG mode. - The written code is executed immediately to send signals as the
BIN codes. When returning to the-original automatic operation mode, start
the cycle, to continue the automatic operation.-
NOTE The following M codes cannot be written.
MO0, MOI. M02, M30, M codes processed inside ihe NC

| T code command which tool offset number is “0Q"

I The commands have the following meanings.

I {) Cancel tool position offset.

@ Cancel nose R compensation.

! Program the following command.”

( )
N2 G4l

N3 GO0 T0101;

JNDER NOSE R COMPENSATION
COMMANT FOR 700 NG, o1

|
J |

N210 GO0 T 0100

‘CANCELING NOSE 3 COMPENSATION,
; ;=005 POSITION CFFSET N
N2 Goo T0202;

NDER NOSE 9 CCMPENSATION
ONSAND TOR TOOL NO. ' G2

1L

Y

L

N40 GO0 T 0200
) L.\'41 G40

Fig. 2.12.75 Cancel by T:2.00
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B NOTES ON INTERFERNCE CHECK (Cont’d) ]
H I - : N
| L |
i ! N1 G50 X140. 720. |
o N2 GO0 SI700 MO03 TO0202 . |
|| I N3 (GOO) G42 X0 Z5. :+<Nose R compensation start block :
|
| | ‘N4 GOl Z0 F0.2: ‘
: ‘ N5 X20. 2
| N6 Z—20. = ||
| | N7 X30. W—15. $1100 - E
'.' N8 GI2 W~20. 13. ; — (Rounding) Z |
| | ‘N9 GIl X50. K—3. S700; «— (Chamfering) é |
o IN10- GOl Z—70, S |
i : ) (R designation| w2 i
| NI GO0Z X90. Z—90. R20. S360: *on gy B
l' | NIZ GOl X110. S300 - =
B NI3 G04 UO ;« (Dwell: Angling) = !
! £ |
, | N14 (G0l z—110. ; - |
‘ | NI5 X120, ] I
| NI6 GO0 X140. Z30. T0200: < Nose R compensation end block |
| | N17 G40 ; |
L |
|
: ( ) 5
| |
i TOOL f
| ) e — g O |
) . P i T
e - - 00~ POSITION =} i
! N Nig WESET MOVE: NZ ) |
|’ l | PROGRAMMED|  /
! gy PATH T
; !““1:'90 @% NOSE i CENTER PATH I
I | ‘ . f .1 N3
! | | T
! | $30, Ly
| / i 37r CHAMFERING o : i
, / |_R3 RoLNDING #30- 2 S S
‘ IENENAEIEEDE 3 b
g U Y B
| :
L /
, Fig. 2.12.76 Program Example
L
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2.12 TOOL OFFSET (Cont'd)

2.12.4 Multi-active Register (M92, M93) %
Uses the M codes as shown in Table 2.12.6.

Table 2.12.6 Multi-active Registers

M cede Description
M92 Multi-active register off
M93 Multi-active register on
M93 ;

When MQS is commanded, it looks ahead for 7 blocks until M92 is commanded.

This can avoid stop between blocks when the operation time of the
7-block look ahead is longer than the look-ahead operation time in certain
programs.

Ma2 ;

Cancels the 7-block look-ahead mode.
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2,125

Corner Rounding Judgment Internal M Code (M96/M97)

-Table 2.12.7 shows the corner rounding judgment internal M codes.

Table 2.12.7 Corner rounding judgment internal M code

M code Description
M98 Nose R corupensation corner rounding ON
Mo7. Nose R compensation: corner reunding OFF (Execution of intersection computation)
r ™\
AR INTERSECTION _
)
4
’ ; C
PROGRAM
COMRANT
(a) MSE mode () MS7 mode
. J

Fig. 2.12.77 Movement in M96, M97 Modes

(1) Movement during nose R compensation mode by G41 or G42

When a form has a corner in which the tangential angle is 180 degrees
or more, the corner is rounded in the M96 mode of nose R compensation
mode by G41 or G42,

- The tool path is not an arc. It operates an intersection shifted
for the nose R amount, and offsets the move so that it passes the inter-
section, '

(2) M96, M97 commands are modal
The M96, M97 commnds are modal. The fault occurs when the power
is initially supplied is M96.

(3) Block: when M96, M97 become effective
The move command block where M96, M97 become effective is as follows.

I Go1 Zo.. X F... ;17 M96 is effective from the corner move of

| (Go1) 7....X...M96: | these 2 blocks

| Z... X . | | M97 is effective from the corner move of
Z...X...M97; ] these 2 blocks
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213 PROGRAM SUPPORT FUNCTIONS

2131  Canned Cycle (G90, G92, G94)

-Basic cutting: By canned cycle;, operation equivalent to the four blocks of
“‘infeed — cutting (or thread cutting) — clearance —» return ... " is performed

_ _as 1 eycle by single-block command. G90, G92, G94 are offered (Table 2.13.1).

. Table 2.13.1 Cycle _ N
G code Straight Cycle Taper Cycle
- G0 X(L).. m (W) F(E) G90 X(U) ... ZW) ....1 ... F(E).....
G90 > :
—_— e — -
Outer R ; R. et e
Diameter \F N ] - V F
Cutting - F o7 | F i;T
Z— Ww l X ZJ‘I - w Al X
G92 X(U}......... ZW)eoo F(E)........ - | GG92 X(U)..... ZW).... L. FE)...... ;
G92 . -' R | : AR F .
- Y : /2
Thread = ,\‘R =Y |V , 45£\F | 1
Cutting W NF F ' | i _f ‘
ya _._l W L z I ! w X
"_,-_ AROUND-CFF ) | ’ -’r—r-l 4 E‘ FOUND-OF
GO (U)o Wy FE). | GG94 X(U).. (W) F(E). ..
z W = ) Z_ .. W
4 ) —
Front B . l | i T R \
Cutting L2 l B ks R - un| W R
- b . CF L3 | . . )
__'—J F
I XL -
. 1
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2.13.1.1 Cutting cycle A (GS0)
(1) Stfaight cutting cycle
L G90 X(U)..... Z(W)

....... F(E)...... 1

The above cormmand executes the cycle of 1 to 4 in Fig. 2:13.1.

——— BAPIZ FEED
" F COZ% ZESIGNATION

Fig. 2.13.1 Straight cutting cycle

As the G90 command is modal, the cycle is executed from the next block
on, _}l.lSt be commanding the ‘{ -axis direction infeed as:

T
l X(U).ooonn .
R |
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2 13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

( | Example of Programmih’{; T - S

NI0 GOO X04. Z62..:

| N1 GS0 X80. W-d2. 0.3 =——Start of GO cycle
NIZ X70. :
| N13 X60. : ~ 1 | execute G90

i | Change the cut-in and

N14  GOOwerrevereens -

(2) Taper cutting cycle o
TG0 X(W)....... Z(W)....... L. F(E)....... ;.

The above command executes the cycle of 1 to 44n Fig. 2.13.2.

— 5
i
A}l’l
=
'*'l€

i & I
E_‘_ B : - -1 BADIT FESD
[]

™~
3l
]

!

Fig. 2.13.2 Taper Cutting Cycle

The sign of 1 is to be specified as viewed from point A’ with point B as
reference.
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- Example of Programmin g |

N20 GO0 XB87. Z72. -

| N21 G90 X85, W-42. 1-10.5 Fo.25.
‘ N22 X80, |
| N23 X75. . |
| N24 X70, .

NOTES ON G90

1. Designation of the T, S, M functions -
The T, 5. M functions whuch will act as the curting conditions of the G90 cyvcle
are basically 1o be specified before the GO0 block.
However, T, 8, M blacks without move command in the area which G9¢
is effective are effective,

| GO ¥-.--.- F AT OO F‘E L
Koeween - : G80 is effective

: X T0305 MO3: L Frvor !

L GO XoowoeeZoenens - I

1 G90 XrvoveeZvi PR —

| X--- : | |

| Xeewon I G0 is effective

’ 0 Yeurn.. 3 MO5 - «— Correct | _:

| Goo X TG505 MO5 - Corrsct |

The G90 effective area starts from the where GH0 is specified and ends at the
block immediately before the block where another group ¢1 G code is specified.

This also applies to the following G92 and G94.

2. G90 cycle when single-block switch is “ON"

Whén single-block switch is “ON'". the G90 cycle finishes the 1 to 4 cycle
without interruption, and stops after completing the cycle. .
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont’d)

2.13.1.2 Thread cutting cycle ((39_.2) D
(1) Straight thread cutting cycle 7 _
G922 X(U)..o...Z2(W)....... F(E)....... D

Specify the thread lead (L)

The thread cutting cycle of the following Fig. 2.13:3 (1 to 4) is executed
by the above command. . :

e

Y ¥ f oD DESIGNATION

T. if COOE DESIGNATIONI APFROX.
by 25 DEC

L) N

bz - . w. _‘\J&(/smaf DONT A
' dl :

C ——— T T T T .
| K'* gt 1Y e RAPD ZEED

THREAD IOUND-OFF DETALS

Fig. 2.13.3 Straight Thread Cutting Cyclé

{Thread round-off)

The thread is rounded off if thread round-éff 'inprut, (CDZ) is on when the
G92 command is given.

The thread rounding off amount vy can be set by parameter # (0100
in 0.1L unit within the range of 0 to 25 5L.

L is the lead of the commanded thread.

It is generally recormmended to program a sequence using optional
M code to turn on/off the thread round-off input (CDZ).

As G92 is modal, the thread cutting cycle is executed in the following
blocks just by commanding infeed in the X-axis direction by;

| X(U) s |
| X(U) ...... .
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:_ Example of Programming | ~
N30 GOO X80. Z76.2 MOQ; — MQOQO; Thread round-off be on.

N3 G92 X66.4 2254 F6. .

| N32 x6s. _

| f\IBS X63.8 :Thread cutting cycle
| N34 X62.64 | 4 infeeds

N35 GO0 XI100. Z100. MAA . —=—MAA ; Thread round-off

x : must be off.
= ! INFEED AMOUNT
: ‘st 1.8 mm
TN -] 2rd: G 7 mmr
\ —— 3rd: C.6 mm
T 4t 0 B8 1M
: $62.64 _z
s |
2 NN
5.
54
6.2

(2) Straight thread cutting cycle (thread angle infeed)
~ G692 X(U)...... Z(W)....... K. F(E)....... :

The above command starts thread cutting according to the thread an-
gle. "The cycle (I to 4) in Fig. 2.18.4 is executed.

—~
~X
Z_ W
T == RAPID FEED
7 & A —=— ' F CODE DESIGNATION
ul {E COD= DESIGNAT.ON:
7| 48
]
N\ -
1 \ =
A8l 7
X
2
-z
— J

Fig. 2.13.4 Straight Thread Cutting Cycle (Thread Angle Cutting)
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

The Z-axis directio_n shift amount K of point A and point A’ can be speci-
fied by a value with sign with point A as reference. (Fig. 2.13.5)

-

A
iy
t |
- ! ,‘l L
15T i—\.=EEs'—:——4§‘r Pl = N7EES DTTH
2ND INFEED AR g
Ar t

NTH NFEED - ,
R N /! i-'g"

R“E | K- =d_-_:an{;%::| ’

Fig. 2.13.5 Specifying the Z-axis Shift Amount K of Point A and Point A’

(
i
1

Calculate and program the 7\-"’2_111.16 of K for each infeed as shown
in Fig. 2.13.4 so that the thread cutting can be performed along the thread
angle (a). :

Table 2.13.2 Cross Reference
for Thread Angle (a)
-and Tan (a/2)

A Tan {a/2)
2ge 0.258618
30° 0.267949
55° 0.520567
60° - 0.577350
80° 0.839100
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Example of Programming - \

THREAD AMCGLE
a=60" ’

WNFFED DEPTH
di=1.8mm

Ki = —1.8x0.57735 = —0.866mm
K: = —25%x0.57735 = — 1.443mm
Ki = =3.1x0.57735 = —1.790mm
K. = —3.68x0.57735 = —2.125mm

Therefore, the following program is to be written.

N40 GO0 X80. Z76.2 MOO :

N4l G92 X66.4 7254 K-0.87 F6.; |
N42 X65. K-1.44 :
N43 X63.8 K-1.79 : | |
N44 X62.64 K-2.13 ;

N45 GO0 X100. Z100. MAA .
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

(3) Taper thread cutting cycle . - S
TG02 X(U)o 2V de F(B) 5|

The above command executes the taper thread cutting cycle (1 to 4) as
shown in Fig. 2.13.6.

u » T 0 oo-i 3ARID FEED
2 ey g}, —a——: = CCDE SSSIGRATION
1 - iE CODE DES'ENATIONI
- H g_ f .
1 ¥ -
X _1 B ' A \
gl I

Fig. 2.13.6 Taper Thread Cutting Cycle

As G92 is modal, the thread c{ltt.'mg cycle is executed in the following
blocks just by commanding infeed in the X-axis direction by:

x|
| xXW)...... N
— . Example of Erogrammipg ‘ )
N50 GO0 X80, Z80.8 MOO:

| N5L Go2 X70. W-30.8 I-1.5°F2.
N52_X68.8: .
| ns3 x67.8: |

X .
N34 GO0 X100, Z100. MAAL 30, 50.8 (i
]—r --------- - LEAD: 2.3
5.0 3 -

NFZED CETH
ZNC INFEEC: 0 S
3RG INSEEG. O zmie
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(4) Taper thread cutting cycle (thread angle infeed)
| G92 X(U)....ZW).....I.. K. _  FE). . :

The above command specifies taper thread cutting according to the thread
angle, as shown in Fig. 2.13.7.

-- : RAPID “EED
~=—:© CODE DES.GNATION
iE CODE DES:GNAT'GN:

— )

Fig. 2.13.7 Taper Thread Cutting Cycle (Thread Angle Cutting)

The K value must be calculated and programmed for each infeed, so that
the infeed is made correctly according to the thread angle (a).

- 2 I
| | Kn | = antan(a )}

i + | = 92 '
! | 1+ \-’\-"'l ® tan (a/2) |

Note that the sign of the divider (6") is determined as follows.

T+ when 8 < 90 deg
=" when ¢ > 90 deg

NOTE Caicuiazion wiil be rather compiex in the above case. and it ig recommended 1o use
the G7& auiomaiic thread cuuling cycle if equipped with multiple repetitive cvcie.
The above calculation is aulomaltically made by the NC in G746,
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

r 7 NOTES'ONG92-

. Designation of the T S, M functions

i . TheT.S, M functions which will act as the cutting conditions of the G92 cvcle
are basically to be specified befOIe the G92 block. . However. T, S. M blocks
I without move command in the afea in which G92 is effective are effective.

3. G92 cycle when signal-block is “ON™

I When single-block is ""ON'". the (392 cycle finishes the 1 to 4 cyvele without in-
terruption, and stops after completing the cvcle.

3. Thread cutting hold (optmn)

l When the feed hold button is depressed during thread cutting in NCs' equlpped
with this option, thread cutting is_ rounded off immediately, and it returns to

i start point A. When parameter #4011 D1 = 1, it stops at position'B where

: the thread cutting rounding off ended. :

I Depress the cycle start button at the start point A or the rounding off
point B, to start the cutrjng from the beginning.

~ —

’ THAZAS CUTT NG C CvolE
SATH wWhEN NO FEED
OS5 1S COMMAANDED

START POINT

PAT= WHEN

/FE G HOLE |

COM I“Ih'\l, i 0

Fig.. 2.13.8 Thread Cuttlng Feed Hold

\K hen the feed hold buuon is depressed durmg thread cumng on XCs without
I the feed hold option, the thread cutting is continued.and does not stop until
it ends the clearance’ at pomt C.

)

i 4. Infeed of optlonal angle of thread by G76

I The thread angle is restricted to 6 types in multiple repe_tit,ive cvele: G76, but
using this G92 allows thread cutting with optional angle.

] 5. When using G92 with chamfering ON

_ When using G92 with chamfering ON, alarm 0454 occurs if the thread round-
| ing off amourt is 0L
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2.13.1.3 Thread cutting cycle (G94)
(1) Straight thread cutting cycle
| G94 X(U)....Z(W)..  F(E). .. L

The thread cutting cycle of the following Fig. 2.13.9 (1 to 4) is executed
by the above command.

Fig. 2.13.9 Straight Front Thread Cutting Cycle

As G94 is modal, the thread cutting cycle is executed in the following
blocks just by commanding infeed in the Z-axis direction by:

( - i Example of Programming :. 7

"N60 GO0 X65. 742,

| N6l G94 X20. z38. F0.35 :

N6 Z34. "Cutting 3 cycles by G94
’ |

| .N63  z30. . '

fN54 GOO--"--------;

[~
'R
gl i
=N
$20 -——7

—
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2.13 PRODRAM SUPPORT FUNCTIONS (Cont'd)

(2) Taper thread cutting cycle .
[ G914 X(U)...... Z(W)....... - F(E).....

The above command executes the taper thread cutting cycle (1 to 4) as
shown in Fig. 2 13. 10

—---: JADID FEED

-=— F CODE DES: \J'\IA ION

—Z

Fig. 2.13.10 Taper Front Thread Cutting Cycle

Specify -t_he sign of K as'the -direétio_n: viewed from poiht B.

~ '—Example of Programming. — - \

N70 GO0 X74. Z32. .

| N71 G94 X20. 730. K-5.29 F0.3: = o
N72 Z25. o " Cutting 3 cycles by G9%4
| N73 z20. | S




NOTES ON G94 : |

1. [ﬁesignation of the T, 8, M functions

The T, 8. M functions which will act as the cutting conditions of the G94 cyele |
are basically 1o be specified before the G4 block. However. T. S, M blocks
without move command in the area in which G94 is effective are effective.

2. G94 cycle when single-block is “ON” |

When single-block is “*ON"’, the G94 cycle finishes the 1 to 4 cyele without in- [
terruption, and stops completing the cycle. |
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2.13.2
2.13.21

Multiple Repetitive Cycle (G70 to G76) *

Qverview o o

- (90, G92, G94 canned cycles just execute commaridg, équivaient to 4 blocks,
- which makes the program more complex. The multiple repetitive cycle can

be used to significantly shorten the progfam. For example, rough cutting
and finishing cutting can be performed just by commanding the finishing form.

Seven multiple repetitive cycles G70 to G76 are provided, as shown

~ in Table 2.13.3.

The G codes of Table 2.13.3 are all non-modal G codes of group ®
(Table 2.3.3).

Table 2.13.3 G Codes (G70 to G76)

G code Name Remarks
G70 Finishing cycle .
GTl Outer diaruerer rough cutting cycle Finishing can be | Nose R
G72 End face rough cutting cycle performed by : compensation
G73 Closed loop cutting cycle G70. | can be applied.
G74 End face cutting off cycie |
G75 Outer diameter cutting oif cycle Nose R compesation can be applied.
G76 Automatic thread cutting off cycle |

(1) Finishing form program by G71, G72, G73
The finishing form program coramanded by G71. G72, G73 is stored in
the internal memory of the NC. The maximum capacity is 45 blocks,
and a single set of programs can be stored.

,_Finishing form program = 45 blocks |

However, chamfering, rounding (G11, G12), complex chamfering,
rounding (G111, G112) must be counted as multiple blocks as shown in
Table 2.13.4.

Table 2.13.4 Block Count when Using
G11, G12, G111, G112

1 G11 or G12 block Equivalent to 2 blocks
1 G111 block Equivalent to 4 blocks
1 G112 block Equivalent to 5 blocks
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(@)

(3)

(4)

(5)

Finishing form program storage internal memory -

The finishing form program is stored in a special memory within the NC
after binary conversion to shorten the operation time of the rough cut-
ting cycle. This special memory is called the “finishing form program
internal memory’’, which is different from the part program memory.

Specify G code of group 01 after the G70 to G76 cycle .

Specily the group 01 G code again in the block after the G70 1o G76 cy-
cle. This is because execution of the G70 to G76 cycle may change the
group 01 G code specified before the cycle to another G code.

Nose R compesation against G70 to G73
Nose R compensation can be applied against G70 to G73 cvcles.

Nose R compensation against G74 to G76

Nose R compensation cannot be applied against G74 to G76 cycles, or
a fault will occur.
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2.13.2.2

QOuter diameter rough cutting cycle (G71) -
GT1 can command rough'cutt.ing cyclezleaving the finishing margin or a rough
finishing cycle-on the outer.diameter or inner diameter.

The-command differs according to when the finishing form is simple
increasing/decreasing form, and when it inciudes dents. '

(1) When the finishing form is simple inpreasingldeéfeasing'form |

(a) The cycle shown'in Fig. 2.13.12is exécuted by the sequential coru-

mand of Fig. 2.13.11.

ns: Cycie 5ta7l sequence mumber
=% Gyt'e erd sequence n.rder

G7L Ps Quf G= Wz Iz K+ D-FIE-§- |

Nps e I B T e
e Feees i i L— X.axis dwracron repettve
[ - ! inteed amount
R s - i iwithout sgni -

Anf e i ' | Z-ax's direcuon roagh Frishing margin

L__ X-axs dwection ~gug™
f rishirg margin
tradius desigraton}
Z-axis creclicn finisming margn
. X-axis directon
finisring ma“g e
i-acs desgnaioni
L. Fi~ shing form program imax. £5 blocks;
Trish~g form prograr of A—A'—B, that
stars ai sequerce number ns and ends
at nf.
F. S cocrmiards are effecive only wher
axectling te fishimg cycle by G570

NOTE Give the feed command [F(E)] and spindle commard (8) used when

exccuting this auter diameter rough cutting cycle.

Fig. 2.13.11 Cycle Command
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et/ D_

_|F.NIS—4.I='\-G 3 E
IMARG:N o SR T
[3OUGH r‘lj:q B
FIN SHING MARSIN|”

WK s

W SHIETED Frow POINT A FoR U2,
|

FINISHNG FORK PROCGAAN
RCLGH CUTTNG CYC_E
RACUGH FINISFNG CYCLE

Fig. 2.13.12 Execution of Cycle

Starting from point A, the rough cutting cvcle (—) and rough
finishing cycle (...... ) are executed, and it returns to point A.
' When!l = 0. K = 0, (or no designation), it ends omitting the
rough finishing cycle, as shown in Fig. 2.13.13.

<
+X INFEED MOVE
I 4 C
AgT T
B i
| y
|| \L/ | ™™~ i"\FEED MOVE:
FINISFING .
| MARG'N _ Tl
Al 2
W +7
A

Fig. 2.13.13 Omitting the Rough Finishing Cycle

— 191 —




2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

The “‘return move" is performed in'rapid feed by G0O. The speed
of the “‘infeed move'’ is the speed specified by the AA™ program (GO0

or GO1).

Each infeed amount D in the X-axis direction can be overrid-
den in 10% steps of the setting within the range of O to 200%. See
note 6 of the G71 notes (page 199)

NOTE 1. Tae finishing form program can take simple inerease or simple Gecrease forms only.

: ~ . * )
X: SIMP.E NC3ZASE A A X: BIMPLE NCREASE
Z: SP%PLE NCREASE T : SIMP_E DECSEASE
X S MPLE DECSEASE X' SIMP.E DECREASE
Z- SiMSLE i 'CP.TEASE A 7. S'WPLE SECREASE
. -y
. i Fig. 2.13.14_ Simple Increase, Simple Decrease
2. The start hiock (Nts.Yand eng bioes {Nnf... . j of the finishing form program have the follow-
ing resricliors.
(" ™
5 BARALLE, !
A A e rOMMANDED BY GOO
WwiT HE X-AXIS ,wWIVIA 2JoJ sY LUl
WITH THE X-AXIS | =601 MODE
- - - | Nafe
. 2. B& S PATAL.E.
R B - WITE THE.Z-8XI5 -
-Z
\ y,

Fig. 2.13.15 Restrictions of Start Block and End Block
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(2) When the finishing form has dents

(@) The command of Fig. 2.13.16 exccutes a cycle as shown in Fig.
2.13.17.

ns. Cycla
ri Zycle 2nc sec.
i f

I G?1 Pns Qnf U=-1=--D-FE:

xis dirsciion - itrve
G 32Ut fwrhout sign:

—— X-ax 5 creclis” reugh firis- rg

“F L-ﬁ ‘ |

Npd e : | ! ma-git rag'Ls dss.gnatoni
| (- X-3xg crectiz- finshig
| Ma3'QIn lc-amstes gasigrator:
L. Srist rg for program frax. 45 Hloocsl
rinshing form progrem of A-A 518

NOTES | Givethe feed corpuand [FTEY, and snindic command (3] user? when axecutitg this oter
dianmeler roughy cutting cyale.
2. When “RI™ i3 specified. the cuting rath against the “inishirg forey program with dene

15 operated.

Fig. 2.13.16 Cycle Command

v , A
MARGN biis g
FINS - NG MARSIN
=ORM

FINISH.NG ZORM PROGAAM
RGLGH CTT'NG CYCLE
----- 30UGH =N-SHING CVC_E

Fig. 2.13.17 Execution of the Cycle
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

Starting from point A,. the rough cutting cycle (—) and rough
finishing cycle (---) are executed. and it returns to point A to the end.
When [ is not specified, it ends omitting the rough finishing cycle.

The *‘return move’’ is made in rapid feed by GO0. The speed
of the *“infeed move’’ is the speed specified by the AA’ program (G00
or GOI1). : '

Each infeed amount D of the X-axis direction can be overrid-
den in 10% steps of the setting within the range of 0 to 200%. See
Note 6 of ““NOTES ON G717,

NOTES !. Tke G71 1vpe B rough cutting cyéle staris from the dent nearest the star: poirl.

— w’

. B
FiINA_ BLCCK COMMAND 20INT
IN F N:SHING FO3M PROGSAY

COMMAND POIN™ CF
FINISHING FCRE* PROGRAM
18T BLOCK

Fig. 2.13.18 Rough Cutting Cycle by G71 Command Type B

As 1he culling staris from the dent nearest the start point, the cuiting lire may hit
the peak onthe other side of the dent. as shown in Fig. 2.13.19. Iftkis happens, the cutting
line is interrapied. the cuiting cvcic is contirzued 1o the end of the dent. and it returns o
the point where the curting was interrupted. 1o stari the cutting from the interruption point.

: " NTEIRJPTED
CLTTING FRON  CUTT NG LiNE

THE iNTZR-REJPT CN -
B PORT A NFEED AMOUNT b
PZAK.
NTEZRSTICA .
BONT DENT A .
\ _ y

Fig: 2.13.19 Cutting in Case the Cutting Line Hits the Peak
© at the Other Side of the Dent :
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NOTES : 2. Ifthe dent is minor. there wili be & single interruption point, but if there are derts and peaks
upiion points afer the

inside the dent as shown n Fig. 2.13.20, rhere wili be more ‘nierr
first inierruption of the cutting line.

INTERRLPTION 2ONT 1

PEAK

CUTTING LINE

CUTTING
LINE
INTERRUPTIGN PQINT 2

A
DENT J

Fig. 2.13.20 Cutting Complex Dents

As showm above, when there are interruption points unti! the cutiing line returns

to the first interruption point, cutting can be performed nermally if the interruption points
are 3 or less. but alarm 0469 oecurs if there are 4 or more interruption poiris.

There is no restriction against the number of cents as long as the interruption points

are witkin the above limirs.

INTERZUPTISN SGNT 1 A
CUTTING L'NE
NTESALPTIGN POINT 2
CuTTING NE [/

[ —— |,
NTERRUPTON POINT 3
CUTTING LINE

NTERRUFT.CN FONT 4 X

)

Fig. 2.13.21 Example of Form that cannot be Cut

N

3. Forms with overhang (projection) cannot be cut. Therefore, the Z-axis command vaiue of

. the finishirg form program must have simple change.

. The end block of the finishing form program has restrictions as skown in Fig. 2.13.22.

)

: r BA IS PARALLEL W.TH THZ Z.AX'S

AR’ NEED NOT BE
PARALEL W'TH
THE X-AX:S. J

A

Fig. 2.13.22 Restrictions of
the End Block of the Finishing Form Program

Command the GOI or GOO coinmands in the end black (Nnf.. .o
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

NOTES & The clearance after each ireed cvele can be sel by parameter.

( . ™\

SETTING THE CLEAIANCE ARMCUNT pm 98
. T - : T Tom agsl Z).

Fig. 2.13.2_3 Setting the_Clearance Amount

T L -

§. Each tlock of the finishing form program must be a simple increase or simple cecrease.
Arcs tha enter muliple quadrants must be divided and programmed in 2 blocks.

The finishing matgin W. K of Z-axis diréetion is generaily not commanded. I commanded,
it may cut into ore side of the wall. .

_ Unless "R1° is commanded. the rouga curzing cycle remains the convenlioral simple in-

s
creasessimple decrease cycle.
-0 Appreach is mace at cunting feed. It s a0t affetzed bv ihe G code of tne finishing ferm

program.
Therefore. in some fnishing form programs. position may be made I rapid feeg after
approazh at cu:iting feed. -

:APPROACH: |

Fig. 2.13.24 Approach

10. When the end point of simple décrease and dent form finishing program is lower than the
siarl point at pm4026 D1 =1, the tool may interferc the workpiece.

El
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i Example of Programmingj

* When nose R compensation is commanded in finishing form without

dents
N1 G390 X260. 7220. :
NZ GO0 S1000 MO03 TO101 -
N3 G422,
) L Outer diameter rough
N4 X145, Z180. - I cutting cycle
| Nb G7F P6 QI3 Ul. W0.5 12. K2. D4. FD.3 S800: :
| N6 GO0 X40. S800 :=——Rapid feed infeed |
| N7 GOl W-40. F0.15 - |
N8 X60. W-30. $600 .
| No 612 wes0. 15 .=—Equivalent to
| o . 2 blocks > Finishing form=9 blocks
. NI0 GOl X100, W-10, $300 :
' N11 w-20, .
|
N1Z  X140. W-20. S200 - J L
N13 X145, :
NI4 G40 :
NI> GO0 X260. Z220. T0100 ;
+X =
? n )
_ - 2B 220
A — 200
—0 L ———— w7A R
| [ \\\F . i J 4 mm{D;
| i LS 7|7 4
| G140 pidhe | : __\\ — "f¥
oINS
i |¢‘Dﬁ| ‘\\__ — ! 2 mn(l;
l | | ) | L l 05 mm 3!
| | . A i
i |I - LR -7
! 40 | 20_‘ 201 19 20 3f__ 30 |0 - 2 mmiK}
- [l I S 0.3 mmiW)
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

J— . Example of Programming —

When nose R compensation is not commanded in finishing form with
dents - o o ‘ )

NO1 G3G X260, Z70. :
N02 GO0 S50C MO03  TO101:

Outer diameter rou,
NO3 X124, 2-10. - rough

[ cutting cycle

| No& G71 P53 Q4 U2, D6. F0.2 S250 Ri; . _ |
| N05 GO X120. : '

NOG X80, z-30. FO.1 S300: . . ) -
NO7 W-10. :
N0 X110, W-10. ; .
l NOS W-10. ! _\ Finshing form= i
| N10 G0z X90. W-20. 115. K-20. :. >9b10Ck5 |
[ NIL X10- W-20.125. _ | | ,
NIZ GOl W-5.: I |
| N13 X120, W-5. T
| N4 X124, . ' T -

N13 GO0 X260. z70. TOL00: -
K16 T020Z :

N17 G30 X255, Z70. .

‘N18 X124, Z-10.

NIS G70 -P5 Qld: —Execution of the G71 finishing
. +X

CENTER 20,

P LY

5\ L [\=R
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NOTES ON G71

. Address U, W, |, K, D commands

Address U, W. I, and K are commanded with sign. Incorrect sign can cause ex-

“cess infeed.

Repetitive infeed amount D is specified without sign.

. Command the finishing form program immediately after the G71 block. The

program is disregarded if written between programs.

. F. 8, T code commands

When no F, S, T codes are found in the G7} block, the F. §, T codes specified
in the previous blocks are applied to the outer diameter rough cutting cvcle.

The F, S < T, codes commanded in the finishing form program become
effective only in the finishing cvele (G70), and are disregarded during the out-
er diameter rough cutting cvcle.

. G codes that can be specified in the finishing form program

Table 2.13.5 show the G codes that can be specified in the finishing form pro-
gram, except for the Nns, Nnf blocks.

Table 2.13.5 G Codes that can be Used

G Codes tha: can be Usea Remarks
GO0, GOL. G2, G03, G32, G23. G41. G42
Gl11, G12 Calculated zs 2-hiock equivalent
G111 Caiculated as 4-block equivalent
G112 Calculared as 5-block equivaien:

. Appiying nose R compensation

Nose R compensation is effective in the G71 cvcle when it has already entered
the nose R compensation mode before giving the G71 command.
However, note that;

[_Nose R compensation is not executed in the rough cutting cvcle |
" Nose R compensation is executed in the rough finishing cycle |

Therefore, nose R compensation is disabled in programs where the rough cut-
ting cycle is omitted (I = 0. K = 0).

Nose R compensation can be executed in the G70 to G73 cycles, also
in the finishing form .program. ’

Thus, the G4! and G42 are added to the G codes that can be specified
in the finishing form program {except for the Nnf, Nnf blocks). Nose R compen-
sation is enabled in the rough finishing cycle and finishing cvcle from the block
where G41 or G42 is commanded.

: Always command G41/G42 in the finishing form program start block,
with GO0 or GO1 move command. The command cannot be given in a single
block.

. G71, G72 infeed amount override

Tf{e repetitive infeed amount D can be overridden in 10% steps within the range
of 0 to 200% as follows.
Set the setting parameter pm0023 DO to D4 (in 5-bit code)

. Rciugh finishing margin against the G70 to G73 cycles

When omitted by I. K. the finishing margin U, W can be executed as rough finish-
ing margin. (Enabled by parameter pm4026 D0 = 1)

. G72 cycle

All the above notes on the G71 command are also applied to the G72 cycle.
The cutting by G72 is performed as 2 move parallel with the X-axis, but all
other details are the same as GT71.

—_ = ]
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)’

2.13.2.3 End face rough cutting cycie (G72)
G72 commands the rough citting cycle and rough finishing cycle leaving the
finishing margin. While the G71 cutting is performéd parallel with the Z-
axis, the G72 cutting is perfor ‘méd parallel with the X-axis.
(1) When the finishing-form is snmple mcrease/decrease

(a) The commands of Flg 2.13. 25 execute a C\cle as shown in Fig.

2.13.26.
q )
I G2 Pns Q-F Uz W=t ~D-Fi{E}--§ - ;J'
N ! T oo i
e s " inieed arr'oum
.................... | 2d ot
e .
S i ke meanicg of the aodress
J L is the same as G71
Nnf e T Srigrng forT orogiaT
- - - imax. 45 hiockst :
Foren prograri o° A—A —B -
( )

'Fig. 2.13.25 Cycle Command

_ +
—-
e

- c
el sttt e B 1 7
~A
b ]
F i
1
v
1
1
A VA
FINISK NG - [ U
MAGIN o 3
ROCGH FNISHING | FINISHING FORM PROGRAM
MARZIN Bt Bt .
RCUGE CLTTNG CYCLE

WK L.
Q . o e ROUGH INSHING CYCZE

Fig. 2.13.26 Execution of the Cycle

Startmg from pomt A the rough cuttmg cycle (——) and
rough finishing cycle (---) are executed and it returns to point A to
end. L
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_ Whenl =0 K =0 (or no designation), it ends omitting the
. .rough finishing cycle,

TNFEED MGYE]

}

|

|

|

I

|
—%- ——
RCLGH CUTTING PRGERAM

“ROUGH FINISH.NG CVOLE

Fig. 2.13.27 Execution of the Cyclewhen| = 0,K = 0

The “‘return move'" is made in rapid feed by GOO. The speed
of the “‘infeed move’’ is the speed specified by the AA® program
(GO0 or GO1). T

: The repetitive infeed amourit D in the Z-axis direction can be
overridden in 10% steps of the setting within the range of 0 to 200%

NOTES ! The above neies on the G71 command arc alsd applied 1o the
- G72is performed as a move raralic! with the Z-axis, bulall ochar

cveie. The cuiting hy
cadls dare the saee us G71.

Niig e - M
 EA S Paaal b COMMANDED UNDER
WrhOE "3_'_,&'5;',"53} 500 CR GO1 MODE
' |

s

Fig. 2.13.28 Infeed Direction in G72
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

S (2) When the finishing form has dents

— ™
- T ~5 CYCLE START SEGUENCE NUVBER
7 CYCE ERD SEQGENCE A JMBEFR
G2 P Qi Wi Re-D-FE -8 R . |
] : [} T A iNGTE:
‘\:‘-S ............ - I—— N
............ - Z.AXIS DIRECTION RESETITIVE NFEES -
i AMOUNT 5. THOUT o GNi

I -
L i Z-AXIS TIRECT-GN ROUGH

' - T RINISSING MARGIN
: L 7-A%:3 DIRECTION FIN:SF.NG WARGN
L FINISkinG FORM P30GAAM
SAAX. 43 B OCKS!
AM OF AA'—B

St 1

L NOTE Wnon "RI7 is specified. the cutling path is operaled agains: the fnishing form program with denis.
_J

-Fig. 2.13.29 Cycle Command

A Sk TED FCR W % K FAOM P0:NT A

) A [ ! ™ Il =4
—— FAISHING FORK PRGGRAM #NFEED MOVE!
—— 3CUGH CJ7TING CVCiE
--~ R0UGH FINIS=NG CYCLE

S RZTURN MOVE:

FINIS=iNG 34
RCJGH FINISE NG MARG Y

Fig. 2.13.30 Execution of the Cycle

o ) Starting from poiht A. the rough cutting cycle (——) and

rough finishing cycle (---) are executed; and it returns to point A to
end. ‘When K is not specified. the rough finishing cycle is omitted.
The “‘return move’’ is made in rapid feed by GOO. The speed
of the ““infeed move’ is the speed specified by the AA’ program
(GOO or GO1). ' . :
The repétitive infeed amount D to the X-axis direction can be
overridden in 10% steps of the setting within the range of 0to 200%.

NOTE Thec ahove notes or: the G731 corimand are also applied o the G72 cvcle. The cutting by G72 is

performed as a nove parallel with ihe Z-axis, but all otker cetails are the same as G7i.
However. the G772 clearance’” can be set by the seuting parameters #0363 (Z) and #0862 (X].

f' | NOTE ON G72

- The notes on the G71 and G72 commands are completely the same.
[
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| Example of Programming —

When nosé R compensation is not commanded by! =K =0

0.5mmi Wy,
oommiWi

i0l10] 20, 1 20,75,
__J“ i | 20 !a

- T T

N1 G50 X260. Z60. :
NZ GO0 S1000 MO03 T0202 ;
N3 X170, Z5. — End face rough cutting cycle -

N4 G72 P5 QIl U0.6 W0.5 10 KO D4.0 FO.3 $200 : |
N5 GOl Z-60. F0.15:--Infeed is performed

|

,l N6 X120, $250. by cutting feed - | ||

il N7 Z-30. !

' N8 X80.: Z-40. S400 - ? Finishing form program |'

N9 zz0. . |

: N10 X40.; Z0  S800: :
|

i NIl 25... /

N12 G001X260. Z60. ;

N13 T0303:

N4 X170, Z5. -

N1S G70 P5 Qll :~—The finshing cycle is exexuted.
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

) (Remarks on G71, G72)

—

&z FINIBHING

EORM FINISZ—i]I\u MARSIN
SROGRAM

U 1< i
W, K<@ W, K> 0

\ - .

Fig. 2.13.3t G71. G72 Finishing Form Program and Signs of
Addresses U, W, |, K

NOTE If the sign of U. W. 1. or K Is incorrect. excess infecd as shown ‘n Fig. 2.13.32 vecurs.

WHEN iNCGRRECTLY
SRCGRAYVMED

Uow, . <<

L _

Fig. 2.13.32 Infeed when the Sign of U, W, |, or K is Incorrect
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2.13.2.4 Closed loop cutting cycle (G73)

G7 is a command effective against a workpiece with a finishing form similar
to casting or forging forms.

(1) A C};cle as shown in Fig. 2.13.34 is executed by rhe commands of Fig.
2.13.33.

SiarT sequence rumoar
erd sequerce numosr

I ' L Z-axis dvecton

s~ Targin
| |— Z-ax g @recuon finis ng Targin
! idigroeiar o5’ gnanso
L Sristng forr grogram imax. 39 oloccs
Fin'shing foim program o A—A'—3. o agramTad
2 s3gquence n.moer s1a1s with rs end encs

. 3 oeTmands are erated Lpon sxscuion of
: Yinis~rg cyce .

NOTE Give'feed command (P ana spindic corunand 787 ased in this closed loop catting cvcle,
AR £ ¢}

. i J

Fig. 2.13.33 Cycle Command
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5.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

— A
~X K
} !
. : ALL POLGH CLTT.NG MARGIN
., K ARE DIVIDED INTO iD-1;
SQLAL PAATS, TO EXECUTE D
/ /’\C‘-’C_ES. ‘
L '—-I iCUTTING IN MOVE:
[ FSHING 3 L
MARGIN J .
- | -7
—— FINISHING FORV"PROGIAN :
CLOSED LCOP ROUG= CUTTING CYCLE .. ENDS ATTER
EXECLTING T2IS CYCLE. STARTS AT POINT A
_ AND ENDS AT POINTS A,
\ - S

Fig. 2.13.34 Cycle Execution

The *‘return move’’ is performed by GOO.
The **cutting in move'” speed is the speed specified in the pro-
gram of AA’. ’ :

NOTE 1. Command addresses U W, I K with sign.

The rough culling count D is 1o be specified wizhout sign, with the following restriction.
Alarm occars when it exceeds this value. {Alarm 0467). When D = 1 is commanded rough
cusling of I K is performed in a single cycle. leavirg he finishing margin.

[

3. The finishing form must be commanded immediately afrer the G73 block.
Cominand,tae finishing form prograni start block (3ns..) and the end block {Nnf....y with GOO
or GOI.
- It recd no be parallel wizh the axes.
&. The finishing form: program: reed not be 4 simple increase or simple decrease. ”
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NI1O
N11
N12

LExampfe of Programming

G50 X260. 7220. :
GO0 $300 MO03 TO303;
X220. Z160. ; — Closed loop cutting cycle

N13
N14
N15
N16
N17
N18

| N19-

G73 P14 QI9 UZ2. W1.18. K8. D3 F0.3 S200-

GOD X80, W-40. S400 ' |
GOl W-20. FO.15: '
X120. W-10. $300 -
W-20. :

G02 X160. W-20. R20. S200 |
GO0l X180. W-10. ; ' !

> Finshing form program |

N20

GO0 X260. z220. ;

v

-X A~ 260, 220

$160. | | |

!
|¢‘20| ésc-l ls8 |

b ' | ,

: | | | - —Z
' 1. 10 20. [ 20. 118 20, |

: ! = -
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont’d)

_NOTES ON-G73 : e e

1. When there is no F(E), S code designation within the G73 block

When there is no F(E), S code designation within the G73 block. the F{E). 5
codes specified in the preceding blocks are used in the closed loop cutting ¢y cle.

The F(E), 8. T codes specified in the finisHing form are enabled in the
firishing cycle (GT0Y. and disregarded in the closed loop cutting cycle.
2. G codes that can be specified in the finishing form program
Table 2.13.7 show the G codes that can be speufled in the flmshmg form pro-
gram, except for the Nns,.Nnf blocks.

Tab!e 2.13.7 G Codes that can be Used

Remarks ¢+ - =’

Calculated as 2-block ecuivalert

Calculated as 4-block equivaient

Calcrlzzed as 5-bigck equivalent

-

3. When both rough cutting margins | and K are “0’ or not spec_ified,—ihput fault
occurs (alarm 0467).

i 4. Rough cutting margin Al, AK

Each rough culting margin Al, AK is calculated as follows:

I K
: Al=——. AK=
| - I D-1° K D—-1

withD £ 2 |

The NC omits digits below (.001.
Do not specify Al and- AK with values less than 0,001 mm in the program.

‘ {Remark: Example of Al, AK fractions

" (Example 1) When I - 0.005 mm, K = 0.005 mm, D = 7, |

0.005 ™
Al 0.33[3 -0 L _
0 005 : Therefore. it causes the Note 3 fault.
AR=SEE S0 : |

v i

(Example 2) When 1 = 0.01 mm, K=00lImm D=7

m:% ~0.001 mm |
5
( f
/_\.K—L—bJL ={.001 mm | , | o
Therefore, the margm m each c¢ycle is executed as follows.
1st to 5th cycle .. .. = AK = 0.001 mm

Tth cvele ... A] AK = 0.004 mm . |

5. s Applying nose R compensation

Nose R compensation is executed on all the G73 cycles when it has already
entered the nose R compensation mode before giving the G73 command.
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2.13.25 Finishing Cycle (G70)

After rough cutting is performed by the above G71, G72, G73. finishing cut-
ting is performed by the coramand following G70.

(1) L— G70 Pns Qnf;

—I—— nf:  Finishing cycle ending sequence number

-ns:  Finishing cycle starting sequence number

The above command executes only the “*finishing form program’’
of L'he G71, G72, or G73 cycle.
" TheF (E). S, T codes specified in the finishing form program are
effective during execution of the finishing cycle G70.
The rough cutting F (E). S, T codes specified in the G71,G72,G73
block are disabled in the fintshing cycle.

- NOTE' The finizhirg form program in the finisking furn: prograr SLOrEge INLernai memory is converied
ilio ninary nnzting before being stored in the NC. so 25 (o sitorten the rongh CLILINE CREin OnLors-
den time.  This memory is cailed the “finishing forn: program e Ty

(2) The G70 command need not be given immediately after the G71, G732,
or G73 cycle commands. For example, commands to change the rough
cutting tool to the rough finishing tool can also be inserted.

- However, commands or operations as shown in Table 2.13.8 may
not be inserted.

Table 2.13.8 Prohibited Command or Operation

Prohibited Commard or Operation Resuit
TMO27. M307 for internal reset The *finishing form program™ in
Reser the mentory will be erased

(3) Stora_ige of the finishing form program and search function

Diffeifent kinds of processing is performed for the tape operation mode
and memory operation mode of the finishing form program.
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2.13 PROGRAM SUPPORT FUNCTIONS (Contd)

(a)

Tape operation mode (TAPE)
i — G71 Pns Qnf.o.;—— Outer diameter rough cutting cycle |
: I Nns....... . — command S |
| L — Finishing form program (A) |
_ | Nnf....... 7 ' i
"~ GT70 Pns Qnf.... . =-— Execution of finishing by program (A)
G72 Pns’ Qnf’.... = End face rough cutting cvcle command |
_ |‘ Nns'....... v
I E | ~-—— Finishing form‘prégfam (B)
L nr ] ' |

When the above command is executed, the finishing form pro-
gram (A) is erased, leaving the form program. (B) in the internal
memory. : o :

Thus. later finishing by G70 is commanded against the finish-

_.ing form program (B).

(b)

Alarm (*°0462°7) occurs if the sequence number specified by G70
and the sequence nurber in the finishing form program memory do
not match. )

Memory operation mode (MEM)
If the sequence number specified by G70 and the sequence number

--in the finishing form program memory match, the finishing cycle is

executed normally. However, if thev.do not:'thle specified finishing
form program is searched for from the part program, and stored in
the internal memory before execution. This function is called the
““finishing form program search function’ .

In this function, two or more rough cutting cycles (or closed
loop cutting cycle) can be programmed to be executed in the memory

. operation as shown below, before performirig each finishing cycle.

¥
Rough cutting cycle (B) |

| Rough cutting cycle (A)

\ ,
‘Finishing cycle (A) |

i
| Pinishing cycle {B)
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| {Supplement) —

| O 'Programs using the “*finishing form program search function’’
; g

| ~ take longer cycle time than when not using the function. The |

~ following are some examples. |

ési?Finishing form program search time |
| . Example ' I

- When the tape length is 5 m (200 characters) and the finish-
| . ing form program locates in the center, the search time is ap-
- prox. 100 ms.

_I a’z Execution time to store the seached finishing form program
I *in the interna! memory

Example !

When the finishing form program has 30 blocks, the execu- |

tion time is approx. 1 s. |

Note that storage of the memory search finishing form pro- |
- gram to the internal memory is performed in the block be- ;
~ fore the G70 command block. : |
. Therefore, extension of the cycle time is the above time mi-
. hus execution time of the G70 command previous block.

2 - This search function is executed within the part program with
. the program number where the G70 command is given,

|
|
|
|
I
|
|
|
|
|
|

NOTES ON G70

| 1. Input error occurs when the finishing cycle start and end sequence numbers

ns,.or nf are as follows. |
I * When the sequence numbers ns, or nf specified by G70 and rhe finishing form 5
| program memory sequence number do not match (tape operation only)

|

* When the sequence number nf specified by G70 is commanded before ns or |

| when ns = nf in the finishing form program. |
' I
I

| 2. When it entered nose R compensation mode before the G70 command is given,
i nose R compensation is executed against the G70 finishing cvele.
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

213.2.6 End face cutting off cycle (G74)

G74 can command the end face cutting C\cle w hile performmg pecking
parallel to the 7-axis. ‘

(1) The Fig. 2. 13 35 command e\ecutlon acy cle results in the function as
shown in Fig. 2.13.36.

| | Cearancp z1 erd of gepth
| ’ wirout signt -

Wiz KD {Ra)
b fUe e
) : ‘ ) Feed commane

ireciio”

s seni

—FPort B £ coorcanats

Fsg 2 13 35 Cycle Command

R

~ ‘ ]
i a
Z W __T X . -
' - DWELL AT “HE BCTTOM GF FCLE
i iSETTING pmd0Z:
&5 — -
L _/

‘ Fig. 2.13.36 Cycle Execution

NOTE The above figure is when there is no "R17 command. 1f "R1™ is commanded, the reiurn amourn:
() for each infeed i3 disregarded, to raturn the ool 1o the infeed start point or Z-axis direction
point A levei each ume. :

The cicle starts at point A ard ends at point A.
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(2) Grooving canned cycle considering the infeed steps and tool width can
be executed by commanding A, or B as shown below with G74.

K-D-A-B

o

| —— Zesg cormarg

FiEi---iR]: ;
!

Y 700l widih

wethzli sgra

L Zaxis dirsctor rized arour

watmout s'ani

T

|

—————={7

N

b
I
I
|
|
|
|
|

———Por: B 7 zoodinate
with sign;

+ S -
T J— START PCINT
kK g LKK K K| }. -
T t GOl wWiTT~
Dt ! | |r A 1
C u) o
By ity
I flusz
| F F F F
d
LR =R 1] 8 RA2ID FEID

[ =
F: F CODE DESGNATION
B |4 BETURN AMoLRG
X

zZ W SETT N prBed;
L)
-7 D AT "HE BCVTOM CF hof
iISZTT NG p—407:
)

Fig. 2.13.37 G74 Grooving Canned Cycle

NOTES 1. 'Wren tiserc is Acither comumand A nor B, thc exeoior is the same as the: ordinary G74-G75.
2. -Whan B alone is commanded. the toor width shift is SXOCUIG al the beginning and ong of
the G74:075.
{&) The first movement is tie S for 1he wol width from (he pusitioning location al the
black Immediately before GT4:GT5 o ihe X-axis command direction for G74 and 1o the
Z-axis command direction ior G5,

4

thi The last move is position g a2 location shified from 1he pusitioning iacation of the hlock

Immcciately before GT4:GT5 for the toaf wiith. and returped to the position of the biock
immediately before G74-G75.

3 When A alone is commanded, only grooving is executed without the teol width shifi.

4. When A command is given, the return amount is the setting of pm0867 in G74 and of pmOS68
in G75. No pecking is performed if the data are 0.

3. Alarm 0472 occurs when the groove widith < B (tool width),
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

e Example'ro‘f'Progfammin'g_". '

—

TG74 x40, z50. 14. K15. D1, F0.25:

1

e —— - — —— T

L

PP".\’."

7.

8.

NOTES ON G74

Specify addresses I, K or D w ithout sxgn
When | >|U2j . pecking starts. from and ends at pomt Al
When K > 'W!l . no pecking is performed, and it cuts directly to the bottom.

When D = 0 or no designation is given, no allowance is made for clearance
at the bottom. :

The Z-axis direction final infeed amount K and X-axis direction final infeed
amount I are automatically operated.

When X(UV, [. or D are not specified, only 1 cycle of the Z-axis is executed.
This is used for deep hole drilling. )

When the setting of pn10864 is '0"", no pecking is performed and it cuts directly
to the bottom.

Nose R compensation is disabled in the G74 and G75 cycles.
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2.13.2.7 OQuter diameter cutting off cycle (G75)

G735 can specify the outer diareter cutting off cycle while performing peck-
- ing parallel with the X axis.

(1) The command of Fig. 2.13.38 executes the cycle of Fig. 2.13.39.
(- ~\

L G5 XU ZiWi=--

— Feed commana :

—— Clzarancs at ho*om
twathout signi

— Z -axis direct'on rove amount
" fwithou! sigri

—— X-axig directicr \feed amourt
: | e '"oul sigal

L— PomtBZ “ocrdlna‘ﬁ-

|
|
—Port C X cocordingss

Fig. 2.13.38 Cycle Command

+X
B, R A
J{"" ® l:% bl
. F
—--R d |~2Ll R: RAPID EED
R Fi £ CCDE DESIGNATION
efF! a: BETURN AMONT
| f (SETT.NG ©cmOBES)
Z ] W b x DWELL AT THE BOTTOW OF HOLE

i ISETTING pmen2i
. — 7

Fig. 2.13.39 Cycle Execution

NOTE The dbO‘ e figure is when there is no R command. K “R1" is commarnided. the return amount
{dYfor each infeed is disregarded. to return the too! 16 the infeed starl point or X-axis direction
point A level each time.

The cycle starts at point-A and crds at point A,
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9 13 PROGRAM SUPPORT FUNCTIONS (Contd)

- (2} Groov

ing canned cycle considering the infeed.sieps and tool width can

be executed by commanding A, or B as shown below with G74.

G X0 2w [-K-D-A B FE R
1 1y _T * ') t N
| O Fzed comrrand
: | i | Tool w.dth
|_ L |= R s e rout signt
i | L wifesd szo0s
! ’ ] Bwit~oLt signi
P | l Clearence at botiom
) | | iwithow? sgRi

~ infesd amount

oL an Move TNoUTT
15T Sgnd

2ot B Z coordinaiz iwitnout sigrt

x TCO. WIDTE
B A START PON™
R ™af
L I
T e
T
i
o e
A : ; |
| - == it |v/72
i LU 1 I
Al ﬂi&#_;g
FEH] +—r
U gl i 1 B - S
- i i S 3A2ID FEES
Ry KL K KT - . F: FCODE SESIGRNATON
Z 1 ]“.' I | [ FETLAN AY CLNT
¥ iSETTING gmC843i0
-7 E_L AT THE B3"TOM G- HOLE
. i ISZTTING smal2i

NOTES 1.

. When only B 1s commanded. the tao! width shifi is executed a the heginning and end of

[R%)

3. Wflen only

Fig' 2.13.40 G75 Grooving Canned Cycle

When there is neither command A nor B. the execution is the same as the oréinary G74:G75.

the G74:G735.

(a} The first movemert is the shift for the tool widgth from the positioning position a: the
block immeciately cefore G74°G75 o the X-axis command direction for G74 and to the
Z-axis command directior: for G75.- T

{b) The last move is positioning 41 a locatior: shifted from the positioning location of the block
immediately before G7 5 ¢ar the ool width. and returns to the location of the block
immediately before ‘G?45G75. L

T

A is commanded, enly grooving is executed witi\out the tool width shift.
When A command is given, the return amount is the setting of pm0867 in G74 and of pm0863
in G75. No pecking is performed if the data are =0,

Alarm 0472 occurs when the groove width < B {tool width).
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i Example of Programming + —
i 1
| N1 Goo xs6. z70. ,
1
i N2 G75 X50. 740. 16. K4. DO} F0.2 . |
s
V'8
-7
\__ J

NOTES ON G75 : 1

Cutting by G74 is performed by parallel move with the Z-axis, while cutting by
GT75 is performed by parallel move with the X-axis. Therefore. all the notes of I
G75 arc the same as G74, only the direction is different. See the notes on G74,
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213 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2.13.2. 8 Automatic thread cuttmg cycle (GTG)

=6 commands the automatic cycle for straight thread cutting where infeed
“is performed along the angle of the thread, and taper thread cutting.

(1) The command of ‘Fig. 2. 13.41 executes.the ¢y cle of Fig. 2. 13 42.

- ' )

G76 \Q — Wiz 1;- E-D-FE~A~. |
_l_'TTTTTT

‘ | | L— Trread angle ideg)

| — Threac lead

| | | — 1s infeec
| ¢ thout sigr}

: Trnread heghit

| | - withou! 5GN)

| . 5( axis d'stance &t taper
: i-ac L5 desgnatoni

|— Fon: B Z coordinaig iwithout signt

|—— oot & X cocrdirste twitmout signt

Fig. 2.13.41 Cycle Command

The sign of address 1 is specified as the direction of viewing point
B® from point C.
“The cycle start from point A and ends at point A.

h:‘(:

I\J‘:;q

a: CONSTART AVCJNT

-Z

Fig. 2.13.42 Cycle Execution
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- Infeed near point B is performed as shown in Fig. 2.13.43. (Taper
thread cutting)

—
157 iNFEED
2ND INFEED Y
3R NFEED E i
N-TH INFEZD 5l gl
S
FINAL INFEED i
- [
NG consTan- AMOUNT
SETTING Dm0B6E
L A

Fig. 2.13.43 Infeed near Paint B

The h—th infeed depth Dnis{ Dn = Vo D |

The thread angle can be selected from the foi]owing 6 types.
1A =70, 29°, 30°, 55°, 60°, 80° |

The final infeed is performed in the X-axis direction for the constant
amount ““a’”. This amount “*a’" is the value set in SETTING pm 0866.

(2) Straight thread cutting
When address 1 is *‘0’ or not specified, straight thread cutting as shown
in Fig. 2.13.44 is executed.

Db

K

“Na: CONSTANT AMOUNT

Fig. 2.13.44 Straight Thread Cutting
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

1

" Example of Programming W

. a
D=2.0mm
CICCRAN AN
‘al - 7
30
1 M5 Ps
-

When constant amount-a-= 0.2 mm, the infeed depth is;

st infeed — 1.700 mm 4th infeed —— 3.700 mm
ond infeed— 2.528 mm'  5th infeed —— 3.900 mm.-
3rd infeed —— 3.164 mm

The 1st infeed amount command is D = 2.0 mm, but 1.7 mm infeed is actually
performed as result of dlfferentlal operation of v ‘nend D.

(3)

(4)

_ vy

Roundmg the thread

The thread is rounded when 10undmg the thlead (CDZ) is on when
the G76 command is given.

The thread rounding amount can be set in parameter pm0100 in
0.1L unit within the range of 0 to 25.5L.

L is the commanded thread lead.

L can be added to the G76 command to execute the last specified n-th
cycle.

__G76 X(U)+ ZWE. 1% K. D FE.A L. ;|

L0 = Execute the command of the final infeed
L1 — Execute from one cycle before the next to the last cycle.

to
Ln = Execute from n cycle before the next to the last c:}-;cle.

"When n is larger-than the normal cutting ¢y cle count (N), (n=N),
normal cutting cycle is executed.
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(5} The P command can be added to the G76 command for constant armount
zig-zag cutting.

_GTEX(©) £ Z(W)% TE K. D..FE) AP,

The following infeed can be according 1o the commanded P.

No P: Constant cutting amount, half-side cutting

P1 : Constant cutting amount, half-side cutting
P2 . Constant cutling amount, zig-zag cutting

P3 or more: Constant cutting amount, half-side cutting

TO0L NOSE

|
ZND NFEED !

332 INFECD

47 INFEED
574 INFEED

67h INFCED

Fig. 2.13.45 Constant Cutting Amount, Zig-zag Cutting
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

““NOTES ON G76

~ 1. When taper thread cutting is commanded by A =0
When taper thread cutting is commanded by A # 0, the X-axis coordinate at

the thread cutting start position is not exactly the infeed depth Dn.

- : )

THREAD COTTING
STAR™ POSIT.CN

N )

Fig. 2.13.46 Start P_osit_ion when Taper Thread Cutting is Commanded by A # 0

2. When unacceptéble_thread angle is commnded

When thread angle other than the 6 types (0%, 29°, 30°, 55°, 60°, 80°) is com-
manded, execution is performed with the next larger acceptable angle.
{Examplc) When commanded Al5, execution is performed with A29; -
when A > 80 deg, execution is performed with A80.

When vnend D does not match with (K-a) )
When the final infeed depth vnerd D along the thread angle does not maich
with {K-a). the difference is subiracted from the lst infeed amount D. The
lst infeed amount 1§ hever larger _than D.
—. — -
, T 1B W
A ]

’ i ., nendd D
. . | K

oo - .. /]

!
. DIFFEREMNCE

Fig. 2.13.47 1st Infeed when Jnend D # (K-a)

When D = 5:0mm, ' |
K = 9.8mm, constant:amount a = 0.2mm |

¢ vnend D = ¥A x 5.000 = 10.000mm

J Difference = vnend D — (K — a)
— 10.000 — (9.800 — 0.200) = 0.400 > 0 I

(Example)

Therefore, each infeed depth is given as follows. I
1st infeed ... 5.000 — 0.400 = 4,600mm |

2nd infeed ...
Ird infeed ...
4th infeed ...
5th infeed ...

()

V2 x 5.000 — 0.400 = 6.671mm
V3 x 5.000 — 0.400 = 8.26lmm
V4 x 5.000 — 0.400 = 9.600mm
9.600 + 0.200 = 9.800mm
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NOTES ON G76 (Cont'd) |

4. Theread cutting feed hold (option) ) i
* Wher: equipped with this option. the FEED HOLD button can be depressed 10
stop the thread cutting and return to start point A. _ |
o When parameter pm4011 D2 = 1. it can be made to stop at the position '
" where the thread cutting is siopped. The cycle start button can then be |
depressed to return to point A.

' - Ty
THREAD CUTT NG CYCLE PA™H wirIN WO . |
“EED HO_2 'S COMYANDES
c : a |
- el bt ® START PONT !
} . PATH ".-‘-."HE,\IT START 7
: | oTEE3 HID |
| ! COMVANDES
BR |
~
\\
" |
‘ |
FEED HOLD |
\. J 7

Fig. 2.13.48 Thread Cutting Feed Hold

When the thread cutting feed hold option is not provided, thread cut- |
ting continues when the FEED HOLD button- is depressed, and does not stop |
untl it completes the clearance at point C.

6. Nose R is disabled against the G76 cycle
7. The group 01 G code must be specified newly in the block after the G76 cycle. |

(Example) G76.......... . :
: GOD M30 ; , |
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2.13.2.9 Remarks on G70to G76 . = --

(1) MDI mode is disabled .. -

. {a) Operation under the \IDI mode 1s dlsabled durmg execution of the
multiple repetltue canned cycle:

(b)Y G70 to (316 cannot be executed through operation under the MDI
mode. -
(2) Single-block operation -
When the G70 to G76 cvcles are executed with the single-biock switch
on. operation is performed as shown in Table 2.13.9.

Table 2.13.9 $ingte—block Operation

70. G71, G72 R
- 74 o 5 mum- k.
G73. G74. G75 Stops at ea‘ci} minimum-unit bloc
i - .
G768 F_“":P Stops at noint A after each
' ey cvcle.

(3) Symmetrical cutting pattern
Four symmetrical cutting patierns can be commanded bv the G71 to G76
cvele commands (Fig. 2.13.49). :
Command G71 to G73 with the finishing form program direction
against point A. . :
Four patterns can be commanded by the Gf—l to G76 command
positions (X, Z) or (U, W) against point A.

+X
L-W+1- U-W-1I-

U+ WeI+ W+

—QP .

Fig. 2.13.49 Four Patterns
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Table 2.13.10 List of Multiple Repetitive Cycles

! Cutting Cycle i Command
(1 | (1) Simple increase/decrease form
GPlPnsQufU... W 1. K ..
! D..F(Ey...S... :
| Nns. ... ;0
| ,L Finishing form
' Nof.ooo J

G71 Outer

Diameter i
Rough (23 - (2) Form with dent
Cutting L GTiPnsQuiC. 1D FEL
| S..RI
i Nns h
r Finishing form
| Nnflt e
l
| (C. W. L K are designated with sign)
(1) : : | (1) Simple increase/decrease form
' ' i GF2Pns Quf U... W.._ 1. K. . .
l' D F(Ew...S .. :
Nns....... o
| L Finishing form
| Nnf J
l.
.
A
|
(2 i {(2) Form with dent
G72 End | G2 Pns Qulf W, K. D.. . "Bl
Face Rough ) 5....R!:
Cutting | Nns. o _
| L Finishing form
i Nnf.......: _J
| iU, W, I K are designaied with SN
I
|
!
|
I
I
I
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

Table 2.13.10 List of Multiple Repetitive Cycles (Cont'd)

"~ Cutting Cyde Command
; R |
-~ |-6737Pas Qnf U W Lo KD
- FE)..S .
[ Nns....... T
G73 Closed |- s

[.oop Cutting

: Finishing form
| Nnf....... : . :

| (L. W. 1. K are designated with sign)

G700 Pns @ni;

, % | |$ XUy Z{W)
R | SGTa
Gid End } L C oy |_* s L. k. b FE..RL:
Face Cutting ! , oyt S 1y Withour “R1T command
O - ﬁ E Qo *TEH_ ; R 1 | N M:(.)\'esf-as tslhown 1'1 the leit [?gure.
 — = = . = -'r 1 {2y \\_nh R1"" command ) .
| W - i B ; | ) Disregards the return armount @ for each in-
Z—=1 — X feed, and returns to the point A leve| each
J time. :
d: Setting pm08G4 {G74)
: | ' pmos6s (G75)
TES + . (1. D, K are designated without sign)
:&:}_l " | (37 The infeed step can be commanded rather
GT5 Outer ’ L -“ 7 * d 1:, | N Tan the ir.ll'eed amount. by ad‘dress A -
Diameter : J o | {4) The tool width can be commanded for shift
Curtting Off | . . +- o L| | | equivalent to the tooi width at the beginning
_‘_"U ) :'L| 1 1 ! and end. by address B.
| gD | s .‘ .
' w J X ' (LK D, A Bare designated without sign)
z t - | . o
i G768 X(U).. . 20wy L. K..D..
TFE)..AL :

G76
Automatic
Thread
Cutting

w3 |

I A: Thread angle

(0°]29°, 30°, 55°, 60°, 80°)

(K. D are designated without sign
Llo K=Dh=K J

-:u-lu-»f\




2.13.3

2.13.3.1

Complex Chamfering (G111, G112)

- This command is used for tapering the workpiece and chamfering, rounding

the arc section.

Table 2.13.11. G111, G112 Codes

G Code | - . Detaiis
G111 Taper complex chamfering, rounding command
Gl12 Arc complex chamfering, rounding corumrand

This command can be used to perform chamfering and rounding without the
complex calculation at the taper and arc sections.

Taper complex chamfering, rounding command (G111) %

| Taper—Chamfering, rounding -»taper— chamfering, rounding

The abave four moves are commanded in a single block
Fig. 2.13.50 shows typical forms commanded by the taper complex

chamfering, rounding function.

Ty
( : END PONT

END POINT -
START PGINT

~ START PCINT

FiQ. 2.13.50 Typical Forms of Taper Complex Chamfering, Rounding
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

(1) Various forms and command formats .

EE e

| G111 X' " ...... | IEEEEE v A reeees B P“",_"Q ...... - _
’ G111 iU ...... ‘K ..... ‘;\ ..... BPQ |
B |._G111_ X(Uheerere [ omzeen Komeees BreeesPeree Qe ;
- 2ND RCUNDING - i T
. i | $X
IND CNE
U/
H‘_".:fOT'—‘EflC._-’L II\?ED.SECT Ch o i
e : g
[ K | STa3T 2oNT T
¢ gt T s !‘ri—-:_ S - ) e T.? *.

A

Fig. 2.13.51 Form and Command Format of Taper, Complex Chamfering. Rounding 1

G111 z“. [ --eee- A eeeen- Beenens PeoereeQeerres .

o

G111 Z Wi K ooeeer A seeen CBeeeee- Preee-

o } T VPOTRIT.CAL INTERSECTION
B - " ORD uNE ¢ S S SR T

“ST ROUNDING 18T LS

N

G111 Zi{WT-eerer T oereen K ooveees Bee---e Peeerer Qoo : _I

\

Fig. 2.13.52 Form and Command Format of Taper,
Complex Chamfering, Rounding 2
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| GII1 X{Uj-wen- [ ceenes ET - S Crevsne])ernns- I'
| GLI1 XiU:---..n | GEEETITY- FRP » FUUURR . NS |
_l GI1l XiUi-eeenn | T K--eee- Be-ees aCerneen Deee--- : :

f'D'f

2D LINE

|

IND cmr.:«crsm?c\ , {
\ | x

I

N

I

|

1

]

|

1

Fig. 2.18.53 Form and Command Format of Taper,
Complex Chamfering, Rounding 3

II G111 Z.i\_\.—';. ...... T aereen A Bee--ee Crreees Deenees : |
"UGHLT ZiW e K eeeon Aeeenns Berees- Coernen Deeeees : !
GIIl ZiWjeeoee [ vennnn K- B Cemrens De-eeer : |

ZNZ ChAMIEZING

Fig. 2.13.54 Form and Command Format of Taper,
Complex Chamfering, Rounding 4
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

= 7 (2) Address o
The address works as shown in the following table can be épeciﬁed in
raper complex chamféring, rounding commarnd. :

Table 2.13.12 Address Words _

Address Worc ) Description . . S;ettingu[jnit
N X-axis end point coordinate ! L "’71 '
N - . - : s 1 =0001m
= U Inerementa amount from start ponti | U001 Tam
- - - - or
70w Z-axis end pount coordinate o | 1 — 0.0001 in
o (W Incremental amaunt from siart point}

A lst line move ang.e . ! I
- 1 = 0.001 deg
B 2nd lire move angle |
I N distance from hypothetical intersection of 1st and
914 lines. and start point {radius value) !
K 7 distance from hy pothetical intersection of 1st and |
“2nd lines. and start paint ) 1 = 0.001 mm
P “1st rounding radius {without sign) N or
_ e TR e —1 1 = 0.0001 in
Q nd roanding radius (without signj ] -
. P R N 1
C 1st chamfering amount {without sign) :
D .. | 2nd chawfering amount {without signj- |
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(3) Form designation
(@) Command the form according to Table 2.13.13.
: Table 2.13.13 Form Designation

Form . Designation
: A Ist line move angle h
) [: X-axis distance from start point |
Ist Line. 1o hypothetical intersection #  Command two of the three.
Tt K: A-axis distance from start point [

to hypothetical intersection g

1st Chamfering or

C: 1st chamferin b e
. erng . Specify either.
Rounding P: 1st rounding radius P

: B: Move angle from 2nd line h Command two from the
> - . . - ; I WO i
X(U): X-axis.end point coordinate

: o . . ~ | three.

"U: X-axis end point |- .
. . . Note that X command and
2nd-Line \  Incremental vaiue from start point o

Z(W): Z-axis end point | U command. or Z command
If' W Z-a;:is end poin£ . - | and W command cannot be

. . commanded together.
L Incremental value from start pointJ

2nd Chamfering or | D: 2nd chamfering amount

Rounding Q: 2nd rounding radius JL Speciiyv either.

(b} The Ist rounding is the rounding of the 1st and 2nd lines.

(¢) The 2nd chamfering, rounding is commanded as shown is Fig.2.13.55
by the 2nd line command.

’ ~
: ~N b !\ f
: R \ X (U Do) XU
: \\t B K B
Rounding to lina ) —\—A— - ]
paraliel with the Z-axis N it

(a) When the 2nd Line is Given by B, X{(U) Command

Rounding to line
parallel with the X-axis

re— 7 (W) ' L-—Z (Wi

(b) When the 2nd Line is Given by B, Z(W) Command J
Fig. 2.18.55 2nd Chamfering, Rounding

| N
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

(d) The 2nd chamfering. rounding direction is commanded to the
ward direction of the 2nd line.

Detalls are gn en m Tables 2.13.14 and 2. 13 15.

~ Table 2.13.14 D,irectign of 2nd Chamfe_ring .

Znd Line Move Angie
B Commana Value

Directioﬁ of
Chanifering

: !
+x

*
— —7

~ Other Gonditions

%. 7 positive cireciion chamferirg

" When the ls: iine is
| directed 1o ire X

B=0, — R
o ) positive direczion
— 360,000, — .
o X negative, 7 positive l"]"'eCLlUn Lhaﬂ]lpr i | Wrern ihe 1st line 13
360.000 : ; -
- - directed o the X
) i oo - regative direction
.- . X~ Z positive diveczion chamfering
p<B<goonp | & % positve Giecto &
l/ pa—
—360.000< B< —270.000 ~

B =90.000. -
—270.000

-X. Z positive direcrion chamfering

I ;

When the_lsi line 5
cirected so the Z
positive clrection

irec 1cn chamfering

.l'
. S |

Wten the 1st line is
direcizd o the Z
regative direction

90000 < B< 180.000
—270.000<B< - 150.000

X positive.

\\__]

7 megeiive drection. char_nferang_l L

B=150.000,
—180.000

X positive

. Z negarive cireciion chamfering

—

—~

When the 1s::iine is
directed to tre X
positive direction

N peeqpite 7 i3t
¥ negative, 7 negative

direction chamfering |

Whrer ire Istidline is

: - directed ro the X

J——

niegative direction

180.000 < B« 270.000"
— 1801000 < B< —90.000

‘X, Z positive direction charafering

) |

270.000,
— 80.000

B=

X. Z negarive direction chamfering |

5o

! cirected to

When <he 1st line is
ire Z
regative direction.

gav've 7 positive direction chamfering

-

., e - 3 i

Whrer ke lst lire 13

- directec o the Z
. posiiive Girection

270.000 <B<360.000

~00.000<B<0

: 2 positive cirecrion chamfering [ -
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Table 2.13.15 Direction of 2nd Rounding

2nd Line Move Angle
B Command Value

Rounding Other Gonditions

X negarive, Z n Lo
X(L) command

. - . cannot be
X. Z positive directior rounding

; Cused

¢ O<B<u). 000,

000« B< — 270,000

X. Z pusitive direction rounding
-~ )

| When the 2nd line is commarided
| by B, Z(W) comimand

i

|
When thé 2nd line is commarided
| by B, X{U) corurand

B=83.000
- 270.000

round:ng

.

90,000 < B < 180,000

—270.000<B< - 180.000)

undinz

| When 1l:e 20d line is commanded

) L ) by B. X{ly commiand
Rounding the Ire parale 1o the Zaxis b s “

I
“When the 2nd line is commuanded
| by B, ZIW) commiand

B= 180,000,

1, .
“ XU command

i
- : . — ' cannoi bhe
X. Z negarive direction roctiding I q
: S¢
—— | use

130,000 <B< 270000
— 180.000 < B < ~ 890,000

X, Z negative direction round:ing

~/

Roundiig the jus marslis,

: | When the 2nd line is commanded

| by B. Z(Wi command

s tke X

| When the 2nd line is commanded

by B, X(U) command

Roundivg e Lre peralel 1 ths

— 270,000

B
— 90,000

X. Z negative direcrion rounding
-

| ZWicormnand

I’ cannot be

vorgiilng

| used

270,000 < B< 380,000
~9.000<B<i

r=ction rinding
L

“eng the ing narallel 1 ihe Zoaxi

| When the Znd line is commarded

by B, X{L} command

| When the 2nd line is commanded

\_'"‘\.

command

i by B. LW

Rounding the fine naralel 19 the Xav's
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- 2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

(e) Supplementary- explanatio‘n"" -

When B, X(U), and Z(W) of the 2nd line are all commanded

‘When B, X(U), and Z\\\ ) of the 2nd line are all commanded one of the
Ist line A, I, K can also be commanded

Taper complex chamferlng, roundmg command

Command 1st line, 2nid line with address X, Z, 1, K. A, B in the taper
complex chamfering, rounding command. \ot commandmg address X,
7.1, K, A, B is different from commanding ° ‘0°7, 50 unllke other G com-
mands the ‘0"’ command cannot be commltted

Table 2.13.16 Omitting Address o
Command in the Taper Complex
Chamfering, Rounding-Command

Address |- Omitting the 0" Command
X
Z
i i
K 0" command cannot be omitted
A
B
P ' -
. 0" command can be omitted
2 '_ “The chamfering, t‘oundmU amount|
D Lbecomes o, - B

When the 2nd line specified with the X(U), Z(W) commands

When the 2nd line is specified with the X(U), Z(W) commands, no 2nd
chamfering rounding can be done, or error will occur.

Combination of chamfering

Combination.of 1st chamfe;ring! 2nd rounding. or 1st rounding, 2nd cham-
fering is also available.

When 1st line addresses A, |, K are all specified

- When 1st line add‘resses A. 1, K are all specified, A is ignored, and the
I, K commands are effective on the 1st line.
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* Ignore address B

When the 2nd line addresses B, X(U), Z(W) are all specified, and two

of the 1st line addresses A, I, K are specified. B is ignored. and the 2nd
line is formed by X(U), Z(W),

Corhmanding the line move angles A, B |

Command positive value for the counter clockwise rotary angle of the
Z-axis positive direction, and negative-value for the clockwise direction
rotary angle.

{Command value —360.000=< A, B =360.000)
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

G111 is non:modal G code

NOTES ON G111 ~

G111 is a non-modal G code and is effective ohly within the commanded block.

. Commanding M, S. T

Address M, S, T canriot be cofmarided in the GL1T block. *

. Address C - s

Address C cannot be commanded in the G111 black if the 1st chamfering sec-
tion is as shown in Fig. 2.13.56, Fig. 2.13.57.

—
Fig. 2.13.56 Outside the Rectangle which Diagonal
Line is the Start and End Points

START PCINT

L 4
Fig. 2.13.57 Between the 45 Deg Line from the Start Point
to the End Point and the 45 Deg Line from the End Point

to the Start Point

The end point is the end point of the ond line when there is no 2nd chamfer-
ing, rounding.

4. When the G111 block is executed by the single block command

When the G111 block is to be executed by the single block command. the move
to the end peint must be conimanded within 4 blocks.

. G111 block command

The NC performs all the operation for the 1st. 2nd line, 1st, 2nd chamfer-
ing/rounding. as soon as the G111 block is read in the buffer.

The operation time c¢an be more than 500 ms according to the form.
If the operation time is longer than the move time of the previous block. the
move stops. to cause inferior effect to the cutting surface.

It is recommended to command and buffer (M93 command) the Gi1l
block some blocks prior to the move, to prevent the move 1o stop by long oper-
ation time.
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NOTES ON G111 (Cont'd)

6. Notes on 1st line, 2nd line command

Error may or may not occur ““when the Ist linc is a 45-degree line directed
from the start point to the end point™ or “when the 2nd line is a 45-degree

line directed from the end point to the start point™.

(Example 1)

’~

G111 Z-130. 1-25. A295.
BIRI, C5. D5, - i

The above command does not canse
error.

(

(Example 2)

7

I GlIl Z-132. 1-25. A225,
B270. C5. D3, -

The above command cayses error

— 237 —




2.13 PROGRAM SUPPORT FUNCTIONS (Cont’d)

- NOTES ON G111 (Cont’d)

7. List of alarms caused byillegai"'G111 command = ** ~ .

Table 2.13.17 Alarins Caused by lllegal G111 Command

- . Descriptiorn. - -

T the Znd jine cesignator addresses B N(UL Z1Wh is commanded

. Z{W are commandced - with orly one

U281 s P are commanded.
02581
1232 "ex
025 ctiant is vt of the T
[IRER . el | sl
B - i= no intersection of 1ne st and 2nd lines
089 TS END PONT
. START POINT=——__
1)28:4 The Is ine and wne 2rd Line are on the samie line.
0235 M. S, T are comitzanded i the G111 co -rmand block.
Tne st i A0 B LY ennna
Command )
el Address I is commanded 10 ke st

line command

000 — 40000 Address K is commanded o the 1st
. 270,000 lire command

0234

niand valuss are a8

END BONT

0254
0254 -
START POING
0251 The 2nd Jine 15 adcress X. Z comand. and 2nd chamfering. rounding Q. D are commandsac.
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( = E Example of Programming — )

T - —
(GO1 W ;) — The 50 dia. (dotted line) command in the following figure |
G111 W-100. 115. A90. B165. C3. D5, :  Command of the following |

G111 W-100. 115. KO. B165. C3.D5. ;. ; j solic line part ;

L _ I

(@) Taper Complex Chamfering

i
o _ I
(GOI W......;)~The 50 dia. (dotred line} command in the following figure ||

|

|

| G111 W-100. I15. A90. BI65. P3. Q5. 1 Command of the following
o

|

|

|

-

; . >
G111 W-100. I15. KO. B165. P3. Q5. :: | solid line part

(G12 X200. K-2. ;) Command of the dorted line after solid line

(b) Taper Complex Rounding J
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2 13.3.2 Circular complex chanfering, rounding command (G112) *

Line » Charnfering, roundmg —arc—chamfering, roundm@

The above four moves are commanded ina 51gnal block

(1) Various forms and command formats_

(@) Diameter side arc complex rounding

—
G112 XiUj---- Teeeee- KeewtePeveres Qe Reeveer -: ;
K
CENTER GF [T
ARG X
.- 1
- N0\ 15T mounOnNG | §
ROLNDING u:2
- $TART
Q R FOINT
~ P LINE
ARC
.
(b) Diameter side arc complex chamfering
—
. G112 X'U' ...... )RR | NREREE Coroneee Deevr--Reeeeee L
. . K
CENTER OF |
ARC | X O 1 -
-2ND N i1
N Rk e | CIAYTERING IL*Ll
5 R StapT |
§ POINT X
3 P LihES
ARC
L




(c) .Front arc complex rounding

TGl 7w [oeeenr Keeeeer Pee-eer Qeeeees Roreee |

START PCINT.
[ —
LNE B

P

\ oo
“ST RCLUNING

j-—7

ZND BRCUNSING

(d) Front arc complex chamfering

i G112 ZiW3ieeeons Joreres Keoeeee Coreees Deeeees Reve--- ol

START POT
_INE K
c~{w

nil

|

15~ coabrermg |

2N3 CHAMEERING
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

(2) Address s

The address words as shown in the following Table 2.13.18 can be speci-
fied in arc complex chamferlng rounding command.

Table '2.13. 18 - Address Words

Address Word " I Description | Setting Unit
N-axis end poini coordinate {U: Incremental | :
XL amount from start point) of digmeter side arc -
cormplex chamfering, rounding command : i
Z-axis end poins coordinate (W - Incremental |
. Z{W amount from starl point of front arc complex :
cherufering, rounaing command 1 = 0.001 rum
’ A ; i - or
I X distarce from gre cenier start point : | IR
. o —— - — 1 = 0.0001 in
K Z distance fron arc cenler start pomt . “decima! point h
R Arc radius - | Linput enabled |
P 1s% rounding radius {without sign)
Q 2nd rounéng radius (without sign )
C Ist chamfering amourd (without sign} |
D 2nd chamfering amourt {without sign)

(3) Form designation
(@) Arc complex chamfering, rounding form
" Table 2.13.19 shows the forms of the arc complex chamfering, round-

ing parts.
Table 2.13.19 Form
Form ~ Description
Line Line form the start point that is parallel with the Z-axis (di-

ameter side arc)or X-axis {front arc).

Arc which center is specified by I. K and is drawn from the

ArC .
start point

Cham’ering donre at the intersection of a line and arc, for

Ist Chamfering the dimension specified by the C comrzand.

Raunding o Zine and arc specified by the radius of the P

. .
!st Rounain
£ command.

Charmfering performed by the D cormmand at the 1ntersec-
tion of arc and iine based on ihe X{U} command that is
2nd Chamiering | paralei with the Z-axis {diameter side arc) or line based on
the Z{W" commmand and prallei with the X-axis {front arc).

Rounding perforraed by the radius specified by the Q com-
mand that contacts with the arc and line based on the X(U)
2nd Rounding | command that is parallei with the Z-axis (diameter side arc)

- - ~| or line based-on the Z(W) command-and parallel with the
X-axis {front are).
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(b) Arc cutting direction

The arc cutting rotary direction is decided as shown in Fig. 2.13.58,

50 that the arc is at the opposite side of the arc center against the
line drawn from the start point,

K K
START POINT START POINT

K

Fig. 2.13.58 Arc Cutting Rotary Direction
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

Judging the arc cutting direction =" R

The above explanation may not be sufficierit in some command
forms. -Table 2.1 3.20 describes details on how the arc cutting direc-
tion is decided within the control unit.

()

Table. 2.13.20 -1, K Commands and Arc Rotary-Direction-

1. K Command Arc Rotary Direction

Value Diameter Side Arc | Front Arc
120, K=0 Cou‘me{“clock.mse: QCW | ‘Clgck\vis.e; CWw
; - {(GO3 equivalent) | (GO2 equivalent)

; T I -
=0, K<0 i L ) i :
: e Clockwise: CW | Cunterclockwise: COW

10, K20 (GO2 equivalent)- | (G03 equivalent)
<0, K< Cou{mercl(_)ck.wxse: CCW | Clc:ckwls.e: CW ;

S - {GO3 equivalent) | (G02 equivalent)

The above arc direction can be reversed by specifying negiative value
for the arc radius R. as shown in Fig: 2.13.59. '

ARC ROTARY DIRECT G &
—HE SPECIFED 2 .3:°08

COLNTER C_OCKvSE

WHEN 1<, K<

CLOCKWISE

’ kT 120.%<0

R/

N

Fig. 2.13.59 Rotary Direction of Arc when the Specified R is Negative
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(d) ‘Omitting the address word

Address words X(U). Z(W) decides whether the arc is diameter side
arc or front arc. The addresses cannot be omitted even when the
end point and the start point are of the same coordinate (always com-
mand “"U0” or “*“W0™"). Table 2.13.21 showswhat happens if other

s

address words are omitted.

Table 2.13.21 Omitting the Address Word

Address Word When Omiited
' | Accepted as 107 command

K Accented as KU command
R Causes RO command alarm
P
Q@ Accepted as 07 commatid and no chamifer-
C ing nor rounding s performed.
D

NOTES ON G112

1. G112 is non‘modal G code
G112 s a ron-modal G code. and is effective only within the commanded block.

2. Commanding addresses M, S, T
Address M. 5. T canrnot be commqnded in the G112 block. |

3.[Sirjgle block command B _ |
When the G112 block is to be execnted by the single block command. the move _'
to theend point must be performed within 4 blocks. |

4. Command in G71, G72, G73 |
When G112 command is used in the finishirg form block of multiple repetitive |
cyvele G71 (outer diameter rough cutring cycle), G72 {end face rough cutting .
cvele), or G73 (pattern shift cyele). the G112 command block is equivalent to |
5 blocks. _ |

5. G code command other than the G112 command
Do not specify other G codes in the G112 block. or it {vill cause alarm.

6. Preventing the operation time to stop the move |

The NC performs all the operation for the lire, arc, 1st. 2nd chamfering/round- i
ing, as soon as the G112 block is read into the buffer.
The operation time can he more than 500 ms according to the form.
If the operation tite is longer than the move time of the previous black, the
move stops, 1o cause inferior effect to the cutting surface. |
It is recommended to command and buffer (M93 command) the G112
block some hlocks prior 1o the move. to prevent the move to stop by long oper-
ation time.
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- 2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

NOTES ON G112 (Cont d)

7. Llst of alarms caused by 1I|egal <X 12 command

| Table 2. 13.22 Alarms Caused by-lllegal G1 12 Command
\ o N ~ | - - NE ~ . - . -
L | Alern Cude - ST = Description " oo
i . 0286 | N:Usor Z(WY 1§ noz commanded. Y
U286 Both X{UY and Z{W) are c-‘:rmmanded. .
| - . 0286 [ Ris rot commanded. Or 0" is commanded.
C 0286, 1 1. K i$ not commanded. Or 707 is comumanded to boih.
| 028% | P, G are bui commanded
- (1286 Q. D ure both commanded
l ) 0255 ALS T is commanded
Moves from the start pou*[ to Lh e ppposite direction from the arc center
| + | direciion :
Coam ART CENTED,
| 0987 AT CENTE
| The &
, 0287
l [
R | Ce 0 START PCINT
) The arc and end point command have no.intersections.
i 0287
i
I The G command chamfering cannot be done.
o K
| 0287 R ]
- : . - . . A7 START PONT
| | /
- - - .
| The D command chamfering cannot be done.
| ' K
0287 I :
| START POII\"'

Lalt's
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| Example of Programming | . -

| (GOl X100. Z-50. :}~e—The dotted line before arc !
1 612 GO 110, X-50. P5. Q5. R30. - l
I iGO1 Z-150. ;}~e=—The dotted line after arc

(a) Arc complex rounding

GOL X100, Z°50. :j~+—The dorted line before arc |
GlIZ U0 110. K-50. C5. D5. R30. . |

i
I
!L {GO1 Z-150. :}~e—Thé dotted line after arc |

!—-;—15@.

(b) Arc complex chamfering
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2.13.4  Tool offset amount settlng (G'iO)

The too! offset amount can be set or corrected by the G10 command
| GIOP..... X(U)..... Z(W)..... R..... C..... J :

The above command allows setting.or correction of the tool offset amount
in the part program. . .

. Table 2.13.23 Addresses

Description ,

P Specifies the tool offsetr aumber l
X, .

i : Orerwwrites the too offset to the specified amount

[ Added_!.he 100: offset amount to the originally

\\Y specified value : -

R Creerwrites the nose X amour:: to the speciied amMOuni
“C | Tooinose conirol point data

The offset amounts of omitted addresses remain as is.

— . Example of Programming ' \

G10 P16 .X325" W:05." .~

L— 0.005mum is added to the Z axis

39 smm is set to the X-axis

‘C-h'ar"\ges the tool offset number to ‘167

(1) Tape format

The offset amount tape can be created in the above format and stored
in the offset memory.

!.-——-——_-———\._______._/

- - .- o Label  -- o -

Gl10P..X...Z..R...:

l GloP. X Z . R..: |

GIOP.X..Z R. : |
I‘—_‘___\_____,/“’I
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(2) Work coordinate system shift memory data setting
__GI0 P00 X(U)..._Z(W).. .. C(H).....: |

The.above command allows setting or correction of the work coordinate
system shift data from the parrt program.

The following data is ser in the work coordinate system.

I X Z, C - - Work coordinate system shift amount absolute
| ' setting data -

| U. W, H: Work coordinate svstem shift amount incremen-

|
|
|
: |
| 7 tal setting data |

The shift amount is not changed if the address is omitted.
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213 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2.13.5 - Program Call Function ...~

2.13.5.1 Subprogram (M98, M99)

“The subprogram assigned with program number and stored in the memory
can be called and executed as desired. |

M codes in Table 2.13.24 are used,

Table-2.13.24 Subprogram

B ' © M Cade . Description
AGE Subprogram cali-
R . End-of subprogran. . . -

(1) Calling the subprogram (MQB)
[ MOBP_..Q..L...; '

The above command calls the subprogram with the program nurber
psecified by P, that starts from sequence Q in the part program and exe-
cutes the program for L times.

. . . |
| SWhen P is omitted: Calls subprogram that starts at sequence num-
I ber @ in the main program |

| When Q is omitted: Calls subprogram that starts from the head of |
i the program number specified by P.

I_When L is omitted : Executes the subprogram a single time. i

—

Up to 4 nesting of subprogram call is allowed.

(2) End of subprogram (M99)

The above ends the subprogram.

After execution of the subprogram, it returns to the next block
in the main program.

{ MO9P... ;!

When the above is commanded at the end of the subprogram, it returns
to the sequence number of the main program specified by P.
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The foilowing is an example of a program where the subprogram is called
from the main program and executed.

‘ —_Example of Programming ! ~

SLEFROGRAM

WAIN PROGRAM

0200 ;
NI v ;
2 I ;

CNCE -TWICE

Subprogram Execution Sequence
. : J

(3) Simple jump instruction
P M99 P !

Wheén the above is used in the main program, it simply jumps to the se-
quence number in the main program specified by P.

When P is omitted, it simply jumps to the head of the main
program.

NOTES ON M98, M99 f

1. Alarm "'0262”
Alarm “'0262°" occurs when the program number specified by address P and |
the sequence number specified by address @ cannot be found, '
T I
2. Conditions for simple jump |
These functions can be used when the subprogram is stored in the part pro- |
gram memory. The main program can be commanded form the NC tape or
part program memory. |
3. Alarm “‘0261”
Alarm **0261° occurs when the nesting of the subprogram exceeds 4 nestings.
4. When M99; is commanded in the main program |

When M99: is commanded in the main program, it returns to the head of the |
L main program to perform endless operation,
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

2.13.6
2.13.6.1

Drilling Canned-Cycle %
Drilling canned cycle %

(G80 to G89, G831, G841, G&61).are programs that simplifies special drill-
ing operations that consists for several blocks, into a single block command.
Fourteen types of canned cycles are offered,.and G80 is used to cancel the
canned cycles. -

(1) Canned cycle G code and operation
Table 2.13.25 shows the canned cycle G code and operation.

Table 2.13.25 List of Drilling Canned Cycle

G Code Cutuing Tn T Avbottom Clearance ) Application
G80 | . .- = - T i — o | - - | Cancel
G81 | Curting feed '. — | Rapid feed | Drill
G2 | Cutting feed | Dwell °  Rapid feed Boring
G83 | Intermittent feed | —. [ Rapid feed - | Decn hoie énlling
G831 | Intermitient feed I — | Rapid feed |H:r| spzed doem nole £rling

| . H
o e Reverse spindle  Cutting feed —»dwel .
8- : f : - : . i H
. Cutting feed ) after dwell | —forward spindie_ | Tapping

Reverse spindle  Cutting feec—dwell '

G841 | Cutting feed o : Reverse tapping

after diwell | —reverse spindle
GSa Cutting feed . 'i L= | Cutiing feed Boring
Ggn Cutting feed ! Spirdle stop  Rapid feed »spinde forwars Boring
. | Snindle irdexing | Rapid feed —shift
G&61 | Cuuting {ced P DA | ~ab e Boring
: C—srifi | Spindle forward |
Fari] - ' s - - 1 T
Snindle indexing—shiit - I )
e Coranid feed —shift spind-  Spindle indexirg | Rapid feed —shi®t - | i
G873 ) plseeC S 2 ' P pah B pIc e D | Back boring
le —spindle forward->cut- | —»shilt spindle forward
iing feed . ) | : |
T T
ae | . | Spindle step — Manual retarn— : .
GSS Curtting feed T : o Borin
- after dwell | spincle forward | 8
G&9 Cutting feed | Dwell feed ™ - Cutting feéa =~ Boring
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(2) Command format

" r——— Piars desgrauc- idesde the on ing axig:
9 =

+ * Canned ovae G cone

Gi7 G+ X (Zyr Cone 7 1X0- - Rz p--.

G186 U (W) iH) Wiy
i T
! I I = Dwz urs & ootom of bols
i I

| NI
|
I —_

Sl SOCTmEle Ccormand

Ztling axs coordnaie comimand

Pos™oring ax s coorarate =z TmeErd

F---

L---
v * | Lo
i —— L.ing fsadrae
|
—— Hgpest countl

_Q...
o
|
|
|
I

: 58
: '—ea

3. G831 infeed amour-,
6" sk gmpunt,
G84, G841 3 o aqwel tira,

Fig. 2.13.60 Drilling Canned Cycle
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5 13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

The command of

Fig. 2.13.60 exccutes the following () to (4) as-a single

cvcle.
| {0 Positioning at the drilling position
s ’ - . l
| (2> Rapid feed to the R point, |
| @ Drilling to the bottom - i
l & Return to the R point or initial point : I
“(a) Initial point

(b)

The initial point is

the absolute position of the drilling axis when the

mode shifted from the canned cyvcled cancel mode to canned cycle

mode.

The initial poim does not changed by executing canned cvcle
under the G199 (R point level return) mode. -

Address
* Positioning axis:

¢ Drilling axis

Command the drilling position by incremental
or absolute value. '

Commnad the position of the bottom of the hole
by absolute value of incremental value frorn the
R point. The movement from the R point to the
botiom of hole is done by GO1 with the speed
specified by the F code. '

The GOO movement may be included in

'some canned cycles (intermittent feed, etc.).

Return from the bottom of hole to the R
point is done by GO0 or GO1, according to the
canned cycle.

Table 2.13.26 Plane Designation G code
and Drilling Axis

G Code [esgned e PeshiEring 2] I Drilling Axis
G17 XY ! A
G18 AN | Y
G1o YZ . i X

NOTES 1. The GI8 plane is usually, in 2-axis (X, D)

) lathe, for normal cutting. -

Always command G17 or G19 when
starting the drilling canned cycle, and G18
when canceling the drilling cycle.

The C-axis is the positioning axis, whatever

the designation of G17 to G19.

3. Alarm occurs when the plane designation
does not coineide with the plane designation
by setting pm4017 D6=1 in the drilling
canned cvcle. ’

ko
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.* R : Command the R point position in absolute value
or in_cremental value from the initial point. The
operation axis is the drilling axis. Return from
the R point to the initial poini is done by GOO.
In standard G code, the R point command is al-
ways absolute. When the drilling axis is the X-
axis, the command must be given in the same
unit as the X-axis (by diameter value when
parameter pm1000 D1 = 0, and radius value
when parameter pm1000 D1 = 1).

i° L : Command the repeat count by address L.
When this L is omitted, the count is regarded
to be 1.

e P : Command the dwell time at bottom of hole.

: The unitis 1 = 1 ms, and 1 second when P1.0
is commanded. When P is omitted. no dwell is

_ done.

*Q : Command the G83, G81 infeed amount and
G861, G87 shift amount.

Command in incremental value without
sign, and radius value for X-axis component. -

(3) Return mode designation

The return mode when ending one cycle of the drilling canned cycle
differs according to the G code.

G198—Returns to the initial point
G199 -Returns to the R point '

The .above G codes are modal.
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

- (4) Cycle operatioﬁn

s Dwell

' _'-.Tabie'- 2.1 3.27 Drilling Canned Cycles  * Single block stop

G198 {Initial Point Returnj, (G199 (R Point Return)

- BAPD FEED |

- ) - R —CUTTING FEE2
= @ : i
L= 1 e - B ot
= | e wo———o——— NTIALPONT | --------- -0 INIT.2 25'NT
. = R :
— L : i Y -
x = FCINT | G i B PCINT
- ) -~ T BOTTMOF -0l | : 307T0M OF SO
2, :. -------- -0 1 N7l PO : --------- o NTIAL PO
= : o | i
T e ! 1 _
= 5—.4_ RPNt < o 2 SN
=~ H TR | ; i
x S .
- EY'L—— ~ BOTION OF FOLT S L #—————— 3OOV OF HOLE

-------- -0 — 5T PO | e ——————————
i '

A TIAL PCINT

G853 Deep Hole Drilling

5: SETTING

, GLT:

S TlA FGINT

! N1 | —ﬁg g 7PN

'Y
QJFL‘ LE
'
‘ ;

G831 Digh-speed Deep Hole Drilling

& SETTING

s Gl7:

G18 om0

Gl% it

G18 : pmi871

. G17 © pm{373 )
G189  pmdB72
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¢ Dwell
- Table 2.13.27 Drilling Canned Cycles (Cont’d) e Single block stop

G195 {Initial Point Return} | G199 (R Point Return)

G34 Tupping

‘NOTE  Sce cescriztiors on the spindie conn! of the driling canned evel

It TAL PCIKT

BETTON OF A58 |

EL. T'ME AT BOTTCM OF ~0LE
WEL TIME AT R PONT

LL TIME AT BOTTCM 27 ~OLs
<L T2 AT R FOINT

E R i L

G811 Reverse Tapping

—— BOTTCH ¥ VO.E |

LL TIME AT 3GTTON OF HGLE

AT R POINT i

G&8H Boring

0 G
DN - g NTiEL DT oL - NTjA PO
g_ — . 2 IowT |

f LAl |
l—‘% BOTOM 0 0E |

86 Boring

‘
1

R

SOTTON OF =00E
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2 13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

. - * Dwell
-Table.2.13:27 : Drilling Canried. cycles (Cont'd) Single block stop

. G198 {Initiai Point Return) G199 (R Point Return)

{Fixed Shilty Boring

(1861

@ ------- - —— NTALBONG

@: Shift amount imcremenei valie wihoutsign - @ Shift amount iincremanca: value withatt signj
i Sift speed: . pra2864

Shift direction: pm4028

Dwell time is commanded by P

Sift speed: pm2864
Shift direction: pm3028
Dswell time is commanded by P

GE6Y (Variable Shilt) Boring

@ SPINDLE S0%4aRz | @
--------- -0 AL EINT 0 INITAL PONT

' [ ) '
: : ; | SPINDLE FORWARD

R FGIN™
SENDLE MSEXNG,

AhD STCP AFTER
DwE L

BCT-CM CF
HO:E

Q: Shift amount {specified by 1, ]. k) ~ Q:- Shift amount {specified by L, j. k)

G17: Specified by 1. ] | G17: Specified by'i, |

G18: Specified by k. i (G18: Specified by k, i

G19: Specified by ], k G19: Specified by j. k

i : X axis incremental value (with sign} | i: X axis incremental value (with sign}
{(radius value) {radius value) '

j: Y axis incremental value (with sign)  j: Y axis incremental value (with sign)
k: Z axis incremental value (with sign) | k: Z axis incremental value (with sign)
Shift speed: pm2864 Shift speed: pm2864 :

Dwell time is commanded by P Dwell time is commanded by P
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* Dwell .
Table 2.13.27 Drilling Canned cycles (Cont’d)  Single block stop

G198 {Initial Poinm Return; o G199 (R Point Return)

G&7 (Fixed Shilt) Back Boring -

-Q: Shift amount ineremenial vatie wingg sgni
-Sift speed: pm2864
‘Shift direction: pm4028

Not Used

S3NDLE IMDEX NG AND 3107 T

e

GB7 (Fixed Shift) Back Boring

| Not Used
SPNILE NDEXSG. AND TS - |

Q.
=

INTIAL PCINT

SPINDLE FORWARD

Q: Shift amount (specified by i. j, k)

G17: Specified by i, i

G18: Specified by k. i

G19: Specified by j, k
i : X axis incremental valye {with sign)
_ (radius value) :
J ¢ Y axis incremental value {with sign) |
k: Z axis incremental value (with sign) i
Shift speed: pm2864 |
|
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

¢ Dwell

Table 2.13.27 Driiling Canned ‘Cycles (Cont'd) * Single block stop

o . -_ - (3198 (Initia: Point Returny L . G199 (R Point.Return)
re :
= | o ernne - AN S o ——— INTAL PO
B P SPNILE -
- !)—4"& £ PONT
| :
= @-— ------- -0 = AL BOIN | @—---.--—-—-o ' NITAL ZONT
= T ] T
E g___ :___ 2 3oy !) i R PGinT
G B N
DAEL g — “_“3 & | : licrf'uF: o
' | i
(5) Spindle control of drilling canned cycle
(a) G84, G841 tapping, reverse tapping cycles :
Table 2.13.28 Spindle Control of
Tapping, Reverse Tapping Cycles
G84 G841

\

iSpindle stop}

T

i

|

At Bottom of Hole |
Spindie reverse |

|

{Spindle stop}

Spindle forward -

{Spindle stop}

Aj Ciearance

Spindle forward

{Spindle stop)

Spindie reverse

The following spindle control parameters can be set to out-

put the value as M code.

Table 2.13.29 Spindle Contro! Pérémétérs for Tabpiné, Reverse Tapping Cycles

T Line 1 I Line 2 ! Line 3 No Pzrameter Setling
Spindle Forward pm4430 | pmd433 | -pmd436 | M03
Spindle Reverse pm4431 - ! prdd3d - | -pm4d437 | Mo4
Spindle Stop omats2 | prdd35 . pmad3s M03



‘When changing the rotary direction as spindle forward—reverse.
reverse »forw ard, select the following parameter to stop the spmdle
once, or to directly change the direction.

pm4016 D3 0: Do not-output the spindle stop M code
1: Output the spindle stop M code

(b) G86 boring cycle

Table 2.13.30 Spindle Control
of G86 Boring Cycle

G826
At Bottom of Hole Spindle Stop
At Clearance Spindle Forwurd

NOTE The spindle contrel Al code parameter is *he same as Table 2.13.24

(c) G861, G87 boring, back boring cycies

Table 2.13.31 "Spindle Control of G861, G87
Boring, Back Boring Cycles

G861 : G8&7
At Initial Point — | Spindle indexing, stop
At R Point . — i Spindie forward
At Bottom of Hole [ Spindle inde xing, s: Spindie indexing, ston
At Clearance Spirdle forward | Spindie ror-,\_cud

NOTE Tre spindle control Al code parameier is the sume as ° Tavle 2.13.29,
The following spindle indexing; stop parameters are used.

Table 2.13.32 Spindle Indexing Stop Pérameters

- T - T .
Line 1 Line 2 Line 3 53 Parzmetzr Soing

Spindle Indexing, Stop|  pm4145 pmasds | peggar | M19
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

(6) C-axis clamplunciamp

The C-axis can be clamped duri ing drﬂlmg Set *‘1” in parameter #4017

D4, to output thie C-axis clamp’ ‘unclamp M code as specified in the fol-

lowing table, at the position of the drilling cycle showm in Fig. 2.13.61.
.. .Dwell can also be: inserted after unclamping the C-axis.

ib— INITIAL POINT
- :Q\:
| M LNCLAMP:, iDWELLY « G198

- ) +_ -

[ — — 320NT

bR NCLAMP, IDWELLE — 3789

BG™"OM OF ~HOLE

Fig. 2.13.61 C-axis Clampfunclamp

Table 2.13.33 C-axis Clamp Parameters

Line1- |  Line?2 Line 3 | No Parameter Setting
= - | . 1
Clamp M Code pm4439 - prudddl | pm4443 . No defauit.
— | _ I Always set the
Unclamp M Code pmaAd40 : pm4442 | pm4d444 parameter
: i
Dwell Time . )
_after Clamp p“.lmo- .
P 0: Ciamp
ClgmplNo Clamp pmeUl.' P4 1: No ciamp

(7) G861 (boring), G87.(back boring cycle) shift

(a) G861/G87 shift direction (by Q command)
The shift amount can be specified by the @ command, and the shift
“ direction by parameter pm4028. = '
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Table 2.13.34 Shift Direg:tion and Parameter

Plane Designation Drilling Axis | Shift Dirert’sr Pavererer .
: T
G17 Z-axis . | pm4dn28 DO, DI |
]
| |
Gi& Y -axis | pm<028 D3. D2 | :
| ! 1 1 -X
| |
G19 X-axis | pmdi28 D5. D4
I
I

(b) G861/G87 shift direction (by I, J, K)

NOTES

Linear interpolation shift can also be commanded by I, J, K. Com-
mand the shift amount as follows, according to the plane.

G17 (XY plane): Command by I. J

G18 (ZX plane): Command by K, I

G19 (YZ plane): Command by J, K

1. X-axis incremental value (with sign) (radius value)
j+ Y-axis incremental value (with sign)

k: Z-axis incremental value (with sign)

The shift speed is the value in parameter pm2863 for both (a) and (b).

L — Shift amount command

1. Whern addresses@and |, J, K are commanded ar the same tinie, addresses I.J. K are ignorec.
2. L J. K are moda! ir: the drilling canned cycle.
3

3. Address Q is also in the drilling canned cyclel. so if address @ s commarded before com-
manding the I, J, K commands, 1, J. K are ignored.

If1. J, K are needed. carcel the canned cyvcle once by GRO. before commandirgl, J. K.
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2.13 PROGRAM SUPPORT FUNCTIONS (Cont'd)

(8) Modal status of drilling canned cycle command data
(a) G code- :
G81 to G8Y, G831 (G841, G861 are modal ull G code of the same group
~or G80. G code of group 01 is commanded.
(b) Drilling data (R point, drilling bottom point, Q, 1,4, K P)
“The drilling data is modal in the drilling canned cycle.

NOTE Incremerial coniiard of the butlom poirt is " counted from the R point.  When the R point con:-
mand a‘ore is changed during the érilling cannad cycle. the boitom coordinaie will be changed
Lo the incremicrtal value from the new R poirt,  Atways command both the R noint and bottom
value 1o avoid such niistake.

(c) Repeat count L
The data of L is effecme in the block onlx

‘NOTES ON THE DRILLING CANNED CYCLE

1. When executing the drilling canned cycle with the single block function on |
| When the drilling canned cycle is executed with the single block switch on, I
execution stops in midstrean and tke.feed hold larp lights.

(a) After positioning at the positioning point |
| ~{b) After positioning-at the R point :
’ i¢y After each cycle when L is commanded

. The-single block stop after ending the drilling canned cycle is done as |
| usuzl, without lighting the single stop lamp.
| 2R hole bottom points when under the drilling canned cycle mode |
' When eniering the driiling carned cycle mode, always coramand the R and bot-
[ tom ta decide the R poin: and bottom point.  The R point ard bottem point

are erased when the drilling carned cycle is canceld.

3. When executing the drilling canned cycle changing the address data |
| ‘Wher exectting the drilling canned cycie changing the address daia. address
’ command is necessary in the biock or in the next block. Without this com-
| mand.-the drilling canned cycle canvot be executed.

“X(U}, Z(W). C(H). &(\1 R command' e

4, When the M, S, T codes are commanded in the dr:lllng canned cycle block |

I Commmanding the-M, 8, T codes in the drilling canned c¥ cle blck causes the
M. 5, T to be senit at the first position {also when L is commanded).

I M, S, T commands are generally not to be commanded alone. ‘
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NOTES ON THE DRILLING CANNED CYCLE (Cont’d)

: A;Iarm “170™

Alarm 170" oceurs when the following G codes are commanded under the

~drilling canned evele mode,

| * % Group G codes excet for GO

| Nose R G codes (GA41. G42)

i Thercfore, alwavs cancel the driliing canred cycle hefore commandirg
G50. G27. G28. erc.

. Single block insertion of dwell (G04) -

Asingle block of dwell {GO4) can be inserted in the muddle of the drilling canned
cyele mode.  Dwell can be executed normally without trouble.

Program alarm *182

Program alarim 182" aceurs when drilling canred cycle is commanded under
the nose R (G41, G42) mode.

Preparation before entering the drilling canned cycle mode

Before entering the drilling canned cycle mode, 1he spindle mast always be start-
ed 1o the forvward or reverse direction by automatic oneration conunard. Switch
hetween the forward-reverse rotations by manual operation, 10 be ready to enter
the drilling canned cyele,

Subprogram call under the drilling canned cycle (Ma8)

The subprogram can he called under the drilling canned cyvele by conmiranding
M98 P..L... ; The drilling canned cyvele can also Le conrinued by the calied
subprogram. The drilling canned evele P designation {dwell tinie} is temporarily
destroved hy the M48 P designation (jump destination progran: number), but
the original value is returned aller jumping 1o the subprogram.  Functions as
the maximun: 4 nesting ievel limit ard command function from the punch tape
are the same as modes other that the driiling carined cycle mode.  Alarm oe-
curs wher: the drilling canned crcle and M98 are commuanded in the same block.

10. Drilling canned cycle repeat count L

11.

The drilling canned cyvcle repeat count Lis modal. However, the data is tent-
porarily stored in rhe following special casos.

{Example)
. G21 Ul0. R-20. Z-30. F100 :
L3 ;... The drilling canned cyeie is note executed hecause there is no X{0h.

: Z{W3, GiHY. YiVY. R command.
X2¢ L3 is s1ored. :

- Tke stored L3 execules G82 3 timos. L3 is 1hen erased.

_ As shown above when L i specified in the drilling carned cyele. it

is stored till it is actually execuled.
Canceling the drilling canned cycle
The drilling canned cyele is canceled when G80 or group 01 G code is com-
nmanded.

Alarm 170" oceurs when group 1 G code and drilling canned cyele
G code arc commanded in the same block. However, this does not apply when
the drilling canned cvele G code is G801 (No alarni occurs, and the prescribed
operation is excculed.)
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2.13 PROGARM SUPPORT FUNCTIONS (Cont'd)

“NOTES ON-THE DRILLING!CANNED CYCLE (Cont’d)

I 13

| s

15.

. Other modal G codes when the drilling canned cycle is command

When the drilling canned cycle is commanded after the drilling canned ¢ycle
cancel mode. the model G codes to the biock immediatelyv before are stored.
and becomes effective when the drilling canned cycle is canceled.

F commanded in the drilling canned cycle .

The F commanded ir the drilling cannied cycle remains after the drilling canned
cvcle is canceled. - -

Address search in the drilling canned cycle

Alarm occurs when address scarch 1s attempted in the middle of the drilling
canned eyvcle (with hlock stop}.. Address search can be done if the block stop
ic commanded hy theprogram.  When multiple cyeles are executed in a sin-
sle block (specified by L), alari occurs if address search is attempted before
the each cycle ends. i

When another drilling canned cycle.is commanded duﬁng the drilling canned
cycle . ; e

Another drilling canned eyele can be commanded during execution of a drill-

“ing canried cycle. S

If the address data is omitzed in the new drilling canned cycle, the mo-
da! information from the previous blocks 1s applied.
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2.14 MACRO PROGARM (G65, G66, G67) %

A group of instruction can be used to create program for a special task ar
the machine tool builder or user. .

Such program is called the macro program. This program can be call
and executed by 1-block command as G65 or G66.

The following can be done in the macro progranmt.

Variables can be used. |

N @

» Operation command using variables and constants can be given.

Control command for branch and repeat can be given. |

Message and data can be output.

o) ® @ ¢

(

8} Arguments can be specified.

Therefore, complex programs with complex operations and conditions
can be created without difficulty.

The following are the difference between the macro program and the sub-
program.

% DIFFERENCES !
— - —
(1) “Arguments can be specified in macro program call (G635, G66),

‘but cannot be specified in subprogram call (M98). |

(2) Wheén command other than P. Q. L is found in the M98 block, |
| it jumps to the subprogram only after executing the command.
| : However, in G65, G66, commands other than P, L are |
_ . regarded as arguments, so it jumps immediately to the macro _
! program. ) 7 . |

| (3) The local variables used in the macro program- correspond to .'
the level of the macro program. The level of the local varia- I'
i bles used in the subprogram does not change,

i : In short, the local variables differs before and after the
call in macro program, but remain the same in the subprogram. |
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2.14 MACRO PROGRAM (G65,. G66; G67) k (Cont'd)

i A IZVE_S 07 LOCAL YARIAZLES DIFSER_—i
- ) . . ; : : PR
Lo : - Ta - . ~ » - :
/—\ “RANSTER ARGLMENT

Go5 Pk % *

o
" VARIASLE
CPZRATION CCHYAND
CONTROL COMMANS
CLT=UT COVIMAND

!
- Ao

Y {ASSUNY ENT DESIGHATION

T T —

O FrOGRAM

MACA

(a) Macro program

_EYELS OF _OCAL ¥A3 AB_ES ARE T-Z SAME—

MIEP kok x| ) | OPERATION COMMAND

; . CONT3O. L0 VAND

\OLTPUT COMMAND
1 -

/\ ek

L

" (b) Subprdgram

Fig. 2.14.1 Difference between Macro Program and Subprogram

* h -r
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2.14.1 Macro Program Call
The macro program is normally called and executed.
The macro brogram can be called as follows (Table 2.14. 1).

Table 2.14.1 Macro Program Call

- Call Method Command Code | Remarks

Simple Cail G65 |

Modal Call G66 | Canceled by G&7

G code Call Gk % [ -G command is 3 digits

M code Call NE X [ M command is 2 digits, 3 digits
T code Call Tk sk sk | T command is 4 digits or 6 digits

(1) Simple call (G68)

. G65P... L. {Argument designation: : |

.The macro program of the program number specified by P is called and
executed L times by the above command.

The argument can be transferred to the macro program if
necessary. - ' . '

Table 2.14.2 Addresses

. . 1 .
Address Derails Digits
B - I - .
p Program No. . b digits
. B ] L
L Reneat count © 9 digita

Argument designation: Real number is assigned to the local variable
: S that corresponds to the called macro program.
(See “argument designation’’ for details.)

NOTE  Argument designation must be done hefore ail the argumerts of GAS are snecificd.
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2.14 MACRO PROGRAM (G65, G66, G67) * (Cont'd)

. L e

(2) Modal call (G66, G67)

The modal-call command sets the mode to- call the Mmacro program.
The macro program is actually called.and éxecuted only when certain
conditions are satisfied. - )

 TGE6P... L. ‘Argument designation} ; . . . .

- - : The mode to call the'macro is set b\the above command.

Then. the macro program with the program nurber specified by
P is called and executed L times after the move commands in the block
. is’completed, if any. S e -

o When argument is specified, the argument is transferred each time
the macro program is called, as in the simple call command. The argu-
ment address and local variable correspond in the same way as in sim-
ple call (G65). cems PR

ey

—=ae . 1 N . 7— - T
NQOTE GaT . | cancels this moae.
When argament is e be specified. G456 st be commanded before all arguments.
When GBB is commarded, a150 command GHT is the same program.

‘ (3) Macro program call _bin code

| G % % argument designation: .
The above can be -commanded to call-and execute the macro pro-
gram/subprogram of the program number corresponding to the G code.

Up 1o 24 sets of G %k & codes of maximum 3 digits can be set
in the NC to call the macro program/subprpgram. Do not use existing
G codes. Optional program numbers can be assigned to each set G % % .

Table 2.14.3 Setting Parameter

| Called Program
Number

»m4840

max. 5 digits

Sets Caiied G code

-1 pmd480
max. 3 digits

|
.

2 |

|

|

™ w to
24 pm4503 pm4863

: Max. 24 sets
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When ihe system has multiple lines, the 24 sets of G codes in Table 2.14.3
can be:shared among the lines, or divided into two 12 sets (2 lines) or three

8 sets (3 lines) and used independently. The settingis done by parameter.
..... iI80L oniy.

When parameter pm4019 D5 = 0, the G code sets are shared, and
when it is D5 = 1, they are used independently.

When selected to be used independently, the G code sets are divided
as follows. :

® When there are 2 lines
. 1st line pm4480 to pm4491 G codes
- 2nd line pm4492 to pm4503 G codes
* When there dre 3 lines _
- 1st line pm4480 to pm4487 G codes
- 2nd line pm4488 to pm4595 G codes
© - ! 3rd line pm4496 to pm4503 G codes

(4) Ma;cro program call by M code

| M3 %% (argument designation: ; |

¥

The above command calls and executes the macro program/subprogram
of the program number corresponding to the M code.

- Up to 24 sets of M*k % % codes of maximum 3 digits can be set
in the NC to call the macro program/subprogram. Do not use MOQ, MO1,
Moz, M30 and internal processing M codes.

. Optional program numbers can be assigned to each set Mk % % .

Table 2.14.4 Setting Parameter -

Sets | Called M Code | Ca”,’i_iri;‘)e’iram
1 pm4504 . pm4864
max. 3 digits | - max. 5 digits
2
to to | to
23 | |
24 pr4527 | pm4887

L Max. 24 sets
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2.14 MACRO PROGRAM (G65, G66, G67) % (Cont'd)

(5)

Parameter can be used to select whether the 24 pairs of Table 2.14.4
are to be shared by the multiprogram systems or-to be used indeperi-
dently by 12 pairs (2 programs), 8 pairs (3 prograr’ns) ..... i80L only

When parameter pm4019 D6 =0, the 24 pans are shared, when
D6 = 1, they are used independently. :

When specified: for independent used, the number of programs
decides the assignment. . [ -
e 2 programs (12 pairs each)
1st program M code of pm4504 to pm4515
2nd program M code of pm4516 to pm4s27 -

e 3 programs (8 pairs each)-
1st program M code of pm-l:>04 to. pm4311
2nd program M code of pm4512- o) pm-lbl9
3rd program M code of pm4390 to pm4527. .

When muitlple M codes are commanded in a single block, it checks

‘whether the first M code is a macro call M code. The pararmeter regards

the 2nd and after as normal M codes or argument designation.

pm4020 (D) = 0: Normal M code
1: Argument de51gnat10n

-

NOTE The MF M codei$ nos autpat as'wheri rormal A code is commanded. when the marco pro-
_grarn ,cal': M code i;_c}geculeq,

Macro program cali by T code

It can be selected whether the commanded T code is to be regarded as
normal T command, or as macro call command. When the call program
number (pm4889) is ‘0", the T code is the normal T command.

One pair:of the program:number to be called can be set optional-
lv. When-called, the T cornmand value becomes the argument of com-
mon \arlable # 149 \‘o other argument can be specified.

Table 2.14.5 Setftable Parameters

Command Selection |  Call Program No.
Normal T Command pm4889 = 0
Call T Command . | .pm4889 Max. 5 digits
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In fnulti-program svsteins, is can be selected by parameter whether the
pm4889 of Table 2.14.5 is shared by the programs, or the T code macro
is used independently by each program. ....... i80L only

When parameter pm4019 D7 = 0, pm4889 is shared by each pro-
gram: when D7 = 1, T code macro is used independently by each
program. _

The following marco call T commands are used when used in-
dependently.

* 2 program
“1st program pm4889
-2nd program pm4890
* 3:program
“1st program pm4889
.2nd program pm4890
:3rd program pm4891

NOTE T code TF is niel oatpet when execuling the call T eode. The T command s 4 digits or 6 digits.

NOTES ON G65, G66 ]

“The iﬁriorit.y when the G, M, T macro program calls are commanded in the same |
block is; o ' :

G>M>T o - | |
(Exalﬁple) |
~ When commanded, |
L GLMLUT. ' ,
G... alone is enabled, while M, T are disregarded. No alarm oceurs. |

- G... alone is enabled. regardless of the commanded sequence. |
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2.14 MACRO PROGRAM (G65, G66, G67) % (Cont'd)

21411

Macro nesting call

- As subprograms can be called from subprograms macro programs can also

be called from macro programs.

. The nesting'is incremented when' the macro program is called and
executed once by the G65; ‘G66. G, M, T codes. ;

The maumum nestmg of the aboxe MaCTo Calhng codes is total 4

‘nestings. - - S o .

(1) Nesting of macro call by G, M, T.codes - - | .,

The nesting of macro call by the G. M, T codés is'] nesting. In short,
macro program call by the G. M, T codes cannot be done in a macro pro-
gram call by the G, M, T codes. =

IfG,- M, Tis spec1f1ed in the macro program called by the G, M,
T codes., G code alarm occurs. TheM. T codes are executed as ordinary
M, T codes.

(2) Modal call G86

In modal call G66. the specified macro program is called and executed
each. time a move,command_is executed. When G66 is nested in the
“same program, it becomes effective agamst the move command in the
cdlled macro program, with priority on fist previous G66 command, then
on the second previous G66 command ...... Execution is done from the
macro program commanded later. .
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2.14 MACRO PROGRAM (G65, G66, G67) * (Cont'd)

2 14.1.2 Argument designation

Argument designation is to assign real numbers to local var 1ables used In
the macro program. There are two types of argument designation; type I
and type II. The two types can be mixed freely.

(1) Argument designation | addresses and local variables

Table 2.14.6 Argument Designation |
Addresses and Local Variables

Cross Reference of Addresses and Variables

Argument Siesigna[ion [ Local variable
address

AT #1 - -

B #2

C #3

D #7

E #8

F #9

H #11

[ #4

J #5

kK #6

M #13

Q #17

R #18

s #19

T #20

. _ . U = #21  _ ;

Vo . . #22

W #2353

X #24

#25

Z #20
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(2) Argiument designation Il addresses and local variables

Table 2.14.7 Argument Designation I
Addresses and Local Variables

Crnss Reference of Addresses and Varibies

Argument designation 1

seal variab
address Loca! variable

n.

# 1
# 2
: #3
# 4
#5
# 6
#T
#8
#9
# i)
#11
#12
#13
# 14
#15
# 16
#17
#18
# 14
# 20
#21
#HI2
#23
# 24
[. #25
J- # 20
K. #27
I # 28
ol # 24

I #31
J- #:32
K- #33

T

N%T?Ti—-“z‘—rx‘:—r-xf—rx%-rx.‘e&

NOTES 1. Always command 1. J, K in this order if ever, In
argumert designztior 11, the suffix | 1o 10 aof 1, J,
K is a scl tnat ingicules the sequence of the 1. J.
K seis, urd is rot writter in dactual commarnd.

. Argument desigration can be oniitted in addross
izt does not nead argient desigration. The lo-
cal variabie thar correspand io 1he address withoit
argamen: desigration just becomes VaCdni;,

3. When muhliple addresses are conimanded zgainst
a single variable number, the nawly commanded
address is accepted.

4. When nmiiitipie 1, J. K are commanded. the scquence
is decided withi L1, K as 1 sei. so the variable numn:-
hers gre decided according 1o this sequence.

3]
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2.14 MACRO PROGRAM (G65, G66, G67) 3 (Cont'd)

e Example of'argUment designation =

jET a0

less of the address.

with decimal! poin. according to the normal address cigit type.

18E 2 SETS 3 SETS
G6> Pxox % Al C2i Z4h 150 ki J70 180,

L 6 w0
: =217 30,
: T =7 30
seT 2 SETS
GasPrxx 11D D2i, i3 1441 Ean, -
T e -
[ I
N -——-
[ | | 240 'S D.SABLED AND EBC. IS ENASLED
I | I 1 =& .30
| :
i

NOTE Trc macro program call code must always be specified before the argument desigranion.
Signs and decinal points van be used in the argument desigration nuaber regard-

I the decimal point is not applied. the numera! is stored in the variable as numeral

Fig. 2143 Example of Argument Designation
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(3) Position of decimal point of argument

Arguments are generally specified with signs and decimal points. If no
decimal point is specified. the positon of the decimal point is decided
as shown in Table 2.14.8

Table 2.14.8 Position of Argument Point

Argument Designation Address Metric | Inch
A, B 3 I 3
D, H G : 0
E .4 g' 6
F {Under G99 made; 3 | 4
F flrder GY8 mode) 3 ! 4
LJK C ' 32, 4@
ALS. T 0 I 0
Q 0 ' 0
R 3(2) | 4 (3)
U, v.ow 3(2) | 43
X, Y. Z 32 I 4{3)

NOTES 1. The rumeral indicates which digit from tre right end tre cecimal point %3 o be.
2.0 Jare the qigits bolow decimal poinil when parameter pml1000 D=
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2.14 MACRO PROGRAM (G65, G66, G67) * (Cont'd)

2.14.2

Variables _ S
“There are three types of variables: local variables. common variables, and

system variables. . -

(1) Local variables (# 1 to # 33) -

Local variables are locally used for each macro. Each time a macro is

_called, new local variables (# 1 to-# 33) arc secured for that macro. A

local variable may take on a value of.a specified argument. or it may as-
sume the results of calculation in the macro.

Each time the macro is called, values of passed arguments arc
siored in local variables. Local variables to which no argument is passed
become inull;. f S

When a macro is returned by M99, the iocal variables for that mac-
vo become «null ». Also, when the equipment is turned on or reset, all
local variables become inull:. :

NOTES

(R

o

~ When a macro refurns 10 & macro of one level lower ihan that oy irstruction of M%9, the local

DI write o logal variable:

 Local variables can aiso be uzed in a subprogram. In a subprogram, the avaiable local varia-

YACRD L IVEL 2 3 OVADR N &
. Pakw — GE3 Dk e |
R i""‘| Nog i
1 [
|
! 1 .
| | =1 ! -
=33 =33 ;
IDCAL vARIAGE HIvz T GRYEL EVEL T DTN

[n the main srogran:. level-0iocal variabes are secured first. Other local variablies are sccured
when a macro ig cailed. correspending 1o ihe levels ( i-4) of the aacre.
When a macro s called by GB3. for example. -he local variables at the level of the cailing macro
are saved. and new local variables are Allocated at the level of ike called macro. Arthat time.
argamenis can be passed pelween the macres.

Consequently. a iocal variable of The samie macro may have diiferent values if the
racro iz calied at difierent times.

variahies a1 the higher masro leve, are cleared to mull:.  The local variabies that were savec
wher the macro was called are restored &l the higher macro level.

I.ocal varabics cannotl be wrillen from the operation panel. To assign a vaiue to a loca. varia-
hle. specify the argument or write i the prograrl.

hics are at tne carrert macro level. When a supprogram is called. arguments cannot be speci-
flied. When a supprogram is rarurned bx M99, (ne local variables az the current macro level
are no: cleared 1o nalls ’

Fig. 2.14.4 Local Variables
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(2) Co(nmon variables (#100 to #299, #500 to # 999)

Common variables can be used in common by the main program, sub-
programs, and macros, or through a multi-level state of all of these.
That is, a common variable that takes on the results of calculations made
by a certain macro can be used in common by other macros. However,
no argument can be specified for common variables.

VAN PIOZEAVLTVE Gt WATRDZIEVE & VARG UE¥S G wacE) VEVEL O MATRG O EVIL D
- B e -
i GE3 Pxkx| | GEI Pk P#xx
| N3G |\| Mag ~ M3z I
1 i
t ! r
AT N

Fig. 2.14.5 Common Variables

(@) Common variables come in the following two types depending on
the state when reset:

P

Table 2.14.9 Common Variables

. Varizbies beeerme i waen the equipment is torned or ar reset,
#2100 10 #2959 Ty prevent the variables from becoming null: 2t resel, set
' parameter pm40i9 D] 1o 1.

#500 10 #999] Values are retained when the eruIpIent is terned o or reset,

(b) A number of sets of common variables can be added with option.
j’able 2.14.10 Option Type and Number of Additional Sets

. Ontior,
Tipe

{For 1 programj
iFor 2 program:
(For 3 program)

{For 1 program)
{Fur 2 nrograrm)
iFor 3 program)
{For 1 programi}
{For 2 prograr
{For 3 program;

. o
Roa SN AR

{For | programj
(F(J!' 2 j::-rugrar[:__'j.
iFor 3 program)

FOI' multiple-program control, use parameter pr4020 D1 to specify
whether to use the common variables separately for the sections.
' If pm4020 D1 =0, common variables are shared by programs,
If pm4020 D1=1, different sets of common variables are used for
different programs.
_ If different sets of common variables are allocated separately
to programs, it is possible to share only # 100 to # 199 for the pro-
grams in common by setting parameter pm4020 D3 to 1.
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2.14 MACRO PROGRAM (Gé65, G66, G67) * (Cont'd)

(3) System variables - oL e e .

, : .- System variables-are predetermined accor dlng to the-application. There
RS Jooare the follomng npes ' : : S

Table 2 14.11 System Var'iables_

Svatem Variabie Type - - - - " ' System Variable No.
interface input signal # 1000 1o #1031, #1032 Note1
Interface output signal ’ i X #1100 o #1131, # 1132 Note 1

. o ) #2000 to #2499
Tool offset. work coordinate svstem shift quantity - . | # 12001 to # 13499 Note 2

N ’ #14101 o # 14112

Alarm: message display #3000 Note 1
Clock . #3001, #3002, #3010 Note3d
Single-biock stop and adxiliary function complete wait control| # 3003 Note 1
Feed hold. feedratc override, exact stop control # 3004 Note 1
RS-232C data output . - #3100

Modal information B N . 'y © | #4000 o #4999 Note 1
Pusition information | #5000 to #5999 Note 1

NOTES 1. Durirg mali-section conzrol. these s¥s:dm variabies are used in each prograrmt.
2. Dunirg mlllu prug.ra'n CONLrol. Lhese svstem v -zriables are changed acwrdmg o offset defini-
lions. See icy. Offset and w-rl\ Fuﬁl‘d‘l"dlt, svsiem shift quantity’ below.
3. ':’mring nruili-section enntrol. part of these system varlatles are uscd in each program.

(a) Interface |nput s:gnal

(i) To read the ON/OFF status of any of the 32 input signals used for
a macro program, specify the correspondmg system variable # 1000
to # 1031 on the right side of an expression. Table 2.14.16 shows

‘the correspondence bem een the input signals and the system
xarlables . - .

Table 2.14.12 Interface Input Signals and System Variables

System Variable | #1007 #1006 #1005 #1004 ' #1003 ' #1002 P #1001 | #1000

Ur7. U6 . Ul5  Ul4 Ul 3 Ut 2 urt oouro
97 26 2s 24 29 22 21 20

Input signal

Svstem variable | #1015 | #1041 | #1013 | #1012 | #1011 | #1010 ; #1009 #1008

Gl 15 LI t4 Ul 13 ur 12 ul 11 UI 10 LT9 18
218 914 913 ' 91 911 910 29 28

' Input signa

System variable | #1023 - #1022 #1021 #1020 - #1019 ¢ #1018 ; #1017 | #1016
U123 i U122 ; wI2r o U120 U119 Lrig founit Ul 16

In[‘df: Signal 2 23\_: . . 2 22 - 2 20 ’_2 20 N 2 19 - 2 3 2 17 : 2 16
«r. . System variable | #1031 [~#1030 | #1029 | #1028 | #1027 | 1026 , #1025 #1024
U . e LI31." Urso-ur2e un2s | uret | U2 | U2 U124

‘ - Input:- signa: 237 . 2% . 22, 23 | 2V L2 225 | 22
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The systern variables listed in Table 2.14 12 may take on 1.0
or (.0 depending on whether the correspondign input signal is
..on or off. .

Table 2.14.13 Variable Value

Input Signal | Variable Value
On 1.0
Off 0.0

?(ii) All of the above 32 input signals (UI0-UI31) can be read collec-
tively as a positive decimal value by specifying system variable
# 1032 on the right side of an expression.
' 7
31 !

| #1032 = X # [1000+i]x 2 |

f(iii) It 1s impossible 1o assign a value to system variables # 1000 to
: # 1032 by specifying the value to the left side of an expression.

=

(b) Interface ouput signal

(i) Tooutput an ON/OFF signal to ény of the 32 output signals used
' for a macro program, specify the corresponding svstem varia-
ble #1100 to #1131 on thé left side of an expression.

Table 214,14 Correspondence between Interface Output Signals and System Variables

System Variable [ #1107 " #1106 #1105 ' #1104 | #1103, #1102 #1101 #1100
' UO?-U065C05—U04'L'03|UO2.L'OI'L'OO
sr | ze . as | 5 EE 22 | 20 20

System variable | #1115 #1141 [ #1113 #1112 #1110, #1111 #1100 #1108
U0 15 | UO 14 L0130 12 U011 luoml tog  LO8
215 B 2[4 | 213 2[2 2" 211 29 2!

System variable #1123|#1122'#1121i#1120'#1119i#1118'#111? #1118
[:023!L’022|L:o21'U020iL'019'U018 CO 17 " U0 15
2 gu 1 3 . 9w ! 219'i 218 217 216

System varieble [# 1131 ] #1130 #1129 #1125, #1127 #1126 ) #1125 | %1124
: LO 31 U0 30 | Uo 29 L'O2S!UO2?IL'O26!UO25|L'O24

231 | 93 g3 | PEL 22 22 2 224

- Qutpur signal

- Ouiput signa

;Ouiput signal

“Ourput signal

Assign 1.0 or 0.0 to the system variables listed in Table
2.14.14 to output on or off for the corresponding output signal.

Table 2.14.15 Variable Value

Qutpur Signai Variable Value
On 1.0
Off 0.0

If any value other than 1.0 or 0.0 is assigned to #1100
to #1131, the value is assumed to be as follows:

iNull: or a value less than 0.5 0.0
Other than the above 1.0
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2.14 MACRO PROGRAM (G65, G66, G67) =k (Cont'd)

(u) All of the above 32 output 51gnals (UO0-T0O31) can be output
collectively with.a positive decimal value by specifying system
variable # 1132 on the left side of an expression. The positive
decimal value is converted to 32 bits for the output signals.

#1132 - i # [1100+i]x 2"
L _ |

(iii) The on/off status of any output 51gna1 can 1 be read (with 1.0, 0.0,
or positive decimal value) by specify mg system variable #1100
" to #1132-on the right side of an expression.

(c) Offset and work coordinate shift quantity
(l) To read a tool offset, specify the corresponding system v ariable
# 12001 to # 13499 on the right side of an expression.

(i) Toreadaw ork coordinate sy stem shift quantity., specify the cor-
responding sy stem var jablé # 14101 to # 14112 on the right side
of an expression.”

(iii) To change any of the above system variables, assign a new value
on the left side of an expression.

-« Programming-example

(A #116=#12016 |
_ The contents 6f tool offset No. 16 are saved into common
- ~ . _.variable #116. -
T (B) #14101-#4
" The .X-axis work coordinate systém shift guantity Is
replaced by the contents of local variable #4.

(d) Table2.14.16 shows the correspondence between tool offset No. sys-
-tem variables and work coordinate shift quantity:
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Table 2.14.16 Tool Offset No. System Variables (16 sets)

Qffse; |1 program or shared by progran:s Separate for 2 programs Separate for 3 prograns
Oifset No. ; System variable Offset No. | System varizble Offset No. | Syatem variable

01 | #12001 (#2001 Ol #12001 (#2001) 01 #12001 (#%2001)
02 | #12002  (#2002) 02 #12002  (#2002) 02 | #12002 (#2001

X-axis : : : : | T : | : :
16 | #2018 (#2008 16 | w1z016 #2016y 16 | w12008 (w2002
Ob | #12301 (#2100 | 01 | #1230 (#2001 01 | gi2301 (#2100)
02 #12302 (#2102 02 #12302  (#2102) 02 | #12302 (#2102

Z_ijs : | - . . N | . . . ) . -
18 | #12316 (#2116) 16 #2316 (#2116) 14 | #2316 (#2116)
.01 #12001 (#2201 o1 | wiz90] {#2201) 01 ' #12001 rg2901)
Nose R 02 | wrovoe (w220m| oo | #12002 (#2202) 02 | #12902 (#2202

: Lo : : ' : : : | : :

i | L : Lo : Lo :
16 . #12016  (#2216) 16 | #12016  {#22186] 16 ! #12016 (#2216

i ; 1 f

01 | #13201  {#2301) 01 # 13201 (#2300 01 #13201  (#2301)
Cortre 02 C#13202  (#2302) 02 | #13202  (#2302) 02 | #13202  (#2302)
. . I . . . . . . - .

Pert A : S : N :
16 Co# 13216 (#2315 18 | #13218 (#23163 15 I #13216 (#2316)

NOTES 1. Sysiem variables #2001 to 22316 arc for compatibility with the X serics.

System: variables # 12001 1o # 13216 can be used on the § series only.

[ER -

#2001 and # 12001 are the same and cither can be used. However, use the system variables
for YASNAC i series if possible. )
4. For mill.iple-program control, use parameier pm4020 DO 10 specify whether 1o use the offsets
.a:cparaioly for the programs.

If pmdn20 DO=0, offscis are shared by the sections.

If pd020 DU= 1, different offsels are used in different programs.
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Table 2.1417. Tool Offset-No.-System Variables (39 ‘sets)

et |1 progarm: or shared by programs| - Separate for.2 programs " :Separate for' 3 programs
Jefinition | Offset No. | System variable. | Offset No. | System variable - 'foseit.',\'o._i' Syatem variable
D1 #12001 {#2001)] 017 #1200 (#2001 0f | #12001 (#2001)
02 .| #12002 (#2002) 01.° | 12002 {#2002)| 02 | #12002 (#2001
X-axis . : B : D - : ' < s
98 o #12089  (# 20993 40 - 212049 (#2049} 3‘3 o #12033 (#2033)
o1 | #2301 (#2000 o1 - [ 12301 (s200n) ov | #1230 (#2100)
02 - #12302  {(#2102) 02- - | #12302  (#2102) 02 #12302  (#2102)
Z-axis : | : : - : [ : :
: _ : P | : : g: .
S99 | #12300  (#2189) 49 #12349 (#2149} © 33 |.7#12333 (#2133)
T 01 | # 12901 (#2201} 01 - | # 12901 6#2201) - 01 Ty 12001 (#2201
cose R 02 b 12002 (#2202) 02 | #12802  (#2202) 02 | #12002  (#2202)
96 212900 {#2200; 46 | #12040  (#2249) 33 - | #12033 (#2233)
01 I 413201 (#2301 01 | #13201  (#2301) 01 | #13201 (#2301
Concral 02| 13202 #2300 02 £13202 (#2302)| 02 1 #13202 (#2302)
Poin : : 2 | :
99 # 13299 (#2300 48 | # 13246 (#2349) 33 i #13233  (#2333)
NOTES 1. Svstem varizbles #2001 to #2399 are for compatibility with the X series.
2 Sysiem variabies # 1200110 # 13295 can be used on the i series only.
3 #2001 and # 12001 are the same and either can be used. However, use the systern variables
for YASNAC i serics if possible. v
4. For multiple-program control. use param

separatcly for the programs.

H

If pm4020 DG=0. offsels are shared by the sections.”

If pm4020 DO=1, dilferent offsets are used in different programs.
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Table 2.14.18 Tool Offset No. System Variables (299 sets)

Oifse: |1 program or $hared b¥ programs Separate for 2 programs Separate for 3 programs
Definton | Ofiser No. | Sysiem variable Offser No. i System variable Offset No. Syatem variable
[} | 212001 {#2001) 01 | #1200F  (#2001) 01 | #12000 (#2000
02 [ #12002  (#2002) 02 o #2002 (#2002 02 #12002  (#2002)
: R : : | : : : :
X axis : b o : - o : :
99 | #12099  (#2099) 99 | #12048  (#2009) : |
: ool : | : : | : :
269 | #1220 149 #1214 99 | #12009 (#2009)
0L | #12301 (#2100 01 | w1230 (#2101 01 | # 12301 (#2101)
02 | #12302 (#2102 02 i #12302 (#2102) 02 #12302  (#2102)
: Lo : : | : : | : :
7-axis : B L : : : : : : :
a9 #12399  (#2199) 99 | #12549  (#2199) o | : :
SN S Py :
249 | #* 12599 149 To#12449 - 99 © #12399 (#2199)
01 [ #1290] (#2201 01 | #12001 (#2201 01 | #12801 (#2201
02 | # 12902 (#32202) 02 | #12902  (#2202) 02, #12902  (#2202)
L I : S : c :
Quantiy | 99 s 12009 {#29591 99 #12949  (#2299) oL
: ¥ P ol :
299 . #13999 149 | # 13049 99 | #12999 (#2209)
| T
01 ©o# 13201 (#23010) 01 # 13201 (#2301 01 | % 13201 (#230])
0z | #13202  (#2302) 02 | #13202  (#2302) 02 | #13202  (#2302)
o : S : S :
Paint 99 #13299  (#2399) 99 | #13248 (#2399 i | :
P o I :
249 | #.13499 149 # 13399 99 . #13299  (#2339)
NOTES 1. S\—'sLer-n variables #2001 1o #2399 are for compatibi lity with the X series.
2. System variables # 12001 1o # 13499 can be used on the i series only.

#2001 and # 12001 are the same and either can be used. However, use the system variables
for Y AS\ AC 1 scries if possible,

4. For mulhp.c -program conirol, use parameter pm4020 DG to specify whether to use the offsets
separaicly for the programs.

If pm4020 DO =0, offsets are shared by the sections.
If pm4020 DO= 1, different offsets are used in different programs.
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Table 2.14.19 Work Coordinate System

Shift Quantity System Variable - - o -
_ Syster: Variabie

N T#l4100 "o # 20000 . )

lst program | Z #14102 (#2100 )
' | C # 14103 :

X #14105
2nd program Z # 14106
' | C # 14107

RS T o#14109
3rd program Z C ‘#14110
' -l c T lalll K

NOTES | Svstem variables #2000 10 #2100 arc for compatibiiivy with the.

s

<
2 #3000 and # 14101 arc 1he same and either car be used.

However, use ihe svstém variables for YASNAC i series if possible.”

(d) Alarm message display

| #3000= {Alarm No.} (Alarm message}) : |

"iAlarm No.:  4:digit alarm No. not being used by the controller
~ (Use alarms 5000 to 5999.)
‘Alarm-messaget:  ASCII character string consisting of 32 or less
: " (alphanumeric and special) characters

Specify the above instruction to issue an atarm. _The alarm foccurs
after the preceding block has been executed. '

- (e) Clock : : -

To read time, specify this system on the right side of an expression.
To preset time, specify this system on the left side of an expression.

Table 2.14.20 Clock

Tvpe Sygerm Varable | Unit ; Power-on | Count Condition | For moiipte programs
Ciock 1 #3001 | lms " Preset to 0 - | Alwavs ! Commeoen
Ciock 2 #3002 | 1 s | same as power-off | Wl i Separate
Clock 3 #3010 . 1s | $ume as power-off ' Common
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(f) Single-block stop and auxiliary function complete wait control

To nullify the single-block switch for-the subsequent blocks, or to
proceed 1o t he next block without waiting for the complete signal
(FIN) of the auxiliary function (M.T) to be confirmed, assign the specif-
ic value to system variable # 3003.

If ann auxiliary function is com manded in a state where check
for the complete signal (FIN) of auxiliary function (M, T) is not wait-
ed for, distribution complete signal (DEN) is not output and FIN sig-
nal is not checked although M and T code output and M and T read
output are made as usual,

The above state continues until a block, in which a value is
assigned to # 3003 so that check of auxiliary funetion complete sig-
nal will be waited for as usual, is-executed. After such a block is
executed, DEN is outpur and. at the same time, FIN is waired for.

Note that #3003 is cleared to 0 vwhen reset.

Table 2.14.21 Single-block :Stop and Auxiliary
Function Complete Wait Control )

S
#3003 Singic-block Swirch m};ﬁ}\—,};g'\q; :‘l‘,_‘,“_,‘;;;\,__l
- (R <R a- ("IN ]
0 Valid | Waired
1 Invalid I Waited
2 Valid i Nor waited
3 Invalid I Not waited
I " ﬁ
! Example of Programming —

M1g: ™= M10 code. MF ourput, DEN output. FIN waited

— | £3003=3 |
| :
|
|

Single-block

: i . .
) M2G; = 720 code. MF output. FIN is not waned—l
PV L Indicated
FIN is not e \ nadicate
“"&i[ed for 1\1_?3 l‘-— IgnOI'Ed , as “M
ﬁ—*—— ! ::BI"LSZ- le— DEN output. FIN waited

: I
WA l—-— M40 code. MF output. DEN outpit, FIN waited

: !
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() Turning on and off féed-ﬁbld; feedrate override; and exact stop check

To enable or disable feed -llnold, feedrate override, and exact stop check
for the.subseguent blocks:-assign the following values to system vari-
able #3004, . - - T oL

When reset, #3004 is cleared to 0. * _

Table 2.14.22 Feed Hold, Feedrate Override; and Exact Stop Check Control

7 :;#gggf;n4 I 7 7_ _F'e_e_d‘ﬁajg". ) |T Feedrate O‘»—'erride: : * Exact Stop Check

Q- Vild : Vaiid 1S Valid

1 Invalid - - valid® - I Valid

2 . valid.- o [avalid . 4 - ! valid

3 |, ;nvalid ., - - lnvald | Valid

1 - Vaiid - | Valid ! Invalid

5 Invalid - valid ! Invalid

5 | - Vaid | [nvaiid ! Invalid
SR . ZInvalid ! Invaiid - . Invalid

(i) Feed hold - T
" Feed hold is nullified from a block where #£3004=1, 3,5, 0r7
is (_j_ommanded until #3004=0, 2, 4, or 61s commanded.

- Ifthe feed hold button on the operator panel is depressed
while a block in which feed hold is nullified is being execuied,
feed hold is not accepted and the feed hold lamp will not light.

(i) Feedrate override . o - -
- Feedrate override is nullified from a block where #3004%‘2, 3,
6. or 7 is commanded until #3004=0, 1,4, 0rbis commanded.
(i) Exact stop check o
“Exact stop is hot checkéd from a block where #3004 =4, 5. 6,
or 7 is commanded until #3004=0,1, 2. or 3.is commanded.
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1 Example of Programming

Spécial threading cycle (in incremental command)

Macro call command

(G635 P9093 U—-- W

Foeere |

e

I*._tS

= § . Lead of screw
. Unsigned radius

23

Negative value

Niaél*o Program

-2

I (39093 ;

MO3 ; ~-—
| #10=ROUND
%11=ROUND
£12=ROUND

(£ 6]
245
3]

r—
b
[ A]

- I10;
+ £10

7 -block buffering

#3003= 1 ;
| GO0 U#11:

~aill}

J——

l Single block nullified

Feed hold, 1
i feedrate override, ;

| £3004= 7
G32 U—£10 W-g6
WX12;

UHI0 W—H#6 .

.-

FiT-VQ:

d

of positioning

I
I

#3004=0 :

GO0 U—g1l:
| GOO W- £23 -

| $3003=0 : l !
AO2
' M99 |
I
T___(;"-'f-'_—_ £
T i
N RarAonG 7
T k]
4 ll —— 7

| —

WwW—
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2.14 MACRO PROGRAM (G65, G66, G67) * (Cont'd)

(hy RS-232C data output 1 (#3100)
To output messages or variable data to external equlpment via the
RS-232C data 1 /O interface, use system \arlable # 3100.
(i) [ #3100= ( (message) ), J o

Use this command to output the message enclosed in the control-
out and control-in. CR and LI (carriage return and line feed)
codes are automaticallv added to the end of the message.

-.___message__..-. ASCII character string consisting of 128 or less
charactérs (alphanumeric and special characters)

T#3100=( ),

-Use this command to output only CR and LF (carriage return
and line feed) codes.

(i) "~ #3100 = [ (variable) ] ;

Use this command to output the value of «variables as 9-digit
decimal data. (Four digits before the decimal point and five af-
ter the decimal point). ‘

‘variable:: Local variable, common variable, or system variable

- : Example of Programming — : \
£3100= { 3 ;e Return and line feed
£3100= (TOOL QFFSET 01} ;
#3100-_— '|_|4. ...... N e AL R:] :
#3100= “#2001) ;---=10.000mm 7 i
=3100= 1-;2101“_ o= —10.000mm Values of arguments are
. ) - Jwriiten in comment.
#3100= "$£2201) :---=0.800mm *
Z£3100= |
._PP. NTOUT SATA

TOLL OF:

X A R

L . | s
NOTES The numbers w 1 be rounded off at the fifth decimal place.
. When there are more than six digits before the decimal peint, ¥ | {asterisk) is oulput.
. If more than ene RS- 2’7 is outpti simutaneously, it is not cutput even in the multi- -prograr
contrel.
If output is amempted from more than two-program conirol svstems, an alarm {0239) will
he oulput
Tlo o= make simultaneous outpils by using the queuing function. etc.
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-{iii) Special codes that can be used in macro program
' Special codes listed in Table 2.14.23 can be used.

EIA code hole patterns marked with 3 star conform to Ta-
ble 2.14.25 as standard.

Different hole patterns can be specified using the follow-
Ing parameters:

Hole pattern setting parameters

#4100
#4101

#

[
#4102 | |
#4103 &
#4104 |
#4105 |
#4106 |
#4107

NOTE To specify a hole palern o any of these parameters, fitd the bi.
nary code of the desireg hole pater:. convert it 10 4 decimal nun-
ber. then set the decimal rumber ‘o the puramcier,

In the foilluwing example. hele patterr 1527 is so-

When set to 0, the above parameters conform to hole patterns
in Table 2.14.25.
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- . .. When any of the following codes are output: from the controller
' for punching out, the upper code (LUC) or the lower code (LC)
. is output immediately before it.,

Codes output after UC l. #, +. 5 72 % =

S Codes ouput after LC L, @

Codes output after UC only )
. when parameter is specified t

Table 2.14.23 Spec.ial Codes

Character ) ElA Coae i 150 Code
or Puarpose <" o= T 4] T T 5, -1 (=:4 T
Svmbaol . 8|f!bi9;4'3|3|211|8i{i0i3l4|0|312|1
= : — - T 1 ; o ]
SP Comments . Lo IO. o | re] |C;.|i | ic | I
F 1
\ . i T 7 ] e
* (- Aldrm message - [~ o | |.f“‘| | |~ R . |
ARG COMMEnts, I iul"l S I“’l |~ I :
Lar < i T T 1
* ) Atarm message, | '~ |~ ol G e ~l e | 1C
. and comrments | - |7 I~ | et I | L~y L I~
¥ T - T
+ Addiiion | Il | Te [~
- Subtraction ! I
Comments
Division
W # Varizble
* % Auitipiication
* - Ecual sign
* | Leit bracket
* I Right hricket
G Comments
@ Commernts
N Comments Ol
! 1 - I
Decimal point iCiC‘l i c olle} | jC, |OIL’|UI\J
Al
N L i — | - N I — 1 T
* : Comrma C, S oIC e ol el e] 'Ole | |
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(i) -Modal information

‘To read the modal commands that are instructed in previous blocks,
-use the following system variables on the right side of an expression.

: These system variables
of an expression.

cannot be described on the left side

Table 2.14.24 Modal Commands and

. Macro System Variables
Modal Command. Mac!r © .System
Variable
G code (group 01) #4001
tOQ to
(group 31) #4031
E code #4108
F code #4109
Sequence number #4114
Program number #4115
S code (1) #4119
T code #4120
NOTES . 1. M codes arc non-modal information and cannét be rcad.

. For both E (#4108) and F (#4109). v
and #4109 takes on the same value.

atue of the last F or E is sa\.ea Therefore. #4108

Main program

— - - Example of Programming ~

Macro program

" 09602 ;

‘ % 1 = #4001 ;e
' GOOEX ...... AT :
| GOI_:;Z ...... Feevens .
608 Xz
| GOO | Zow - |

~G65 P9602 (Specific-ation-of-argument)_;

Sa\ es G codes (GO0 to GO3) of group 01.

Restores G codes of group 01.
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(j} Position information .

To read position information, use the following sysiem variables.
These system variables-cannot be described on the left side

of an expression.

Table 2.14.25 Position Information

or lnf-\r[' un

Macro Systeni
Variahle

X-axis hiock end position | 1B‘-IU|
Z-axis block end n -amu Tl %B‘\lﬂn
C-axis block erd pasiiion { (ABSIO:

Possible

X-axis machine coord nate syster posiion JABSMT

the prececing biock has been 'o[‘lp ,,,,,,,

2. I additional axis control s adaed
differertiv frem tne table,
manfaeiurer.

Table 2.14.26

Z-axis machine coordinate n posilion {ABSMTY * | Possible {#%3
C-ax’s mz chine coerdinate iem posiion {ABSMT) # 0
: H D :
#2 Possible {#3
#5
#D ,
#5 I Passible
C—axw %1 :
X-axis offs.ﬂ T - ##
Z-axis nifsel e Possibie
iq ol
Ed
# Paossilbie %)
# .
NOTE :. For svsiem varianles marked with * 1he position :nformation is read after

vslem vzriables mayv correspond

anual issued by tne machine

Abbr. ABSIO ABSMT ABSOT -ABSKP
Position of end Position where
Meaning noiat of preceding skip signal goes
blocx on in G31 blocx

Conséinale svslem

Not incluces —

A
(A1)
)

Includec

NOTE T:ae unit is metric or iveh i

ul unit =zacified as

Table 2.14.27
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NOTES 1
_Lnit-
AMicron  Subkmicron R
Mesric inpur 0.00Imy G000
" Inch input 0.0001:n ; 0.00001n
Degree input 0.001deg | 0.0001deg - _ -

he e,

Ifthe skip signal is not twmed onin the
331 nlock. the skip signa. position in-

dicaios the end poirt of the G31 block.
. IT ke skip signat is tarned on in the

31 :lock, the G311 plock end position
indicaics the s<ip signal position.



2.14.3  Specifying Variables

A variable is represented by a variable number or alphanumeric characters
preceded by #.

(1) Direct specification by variable number -
L # (i is the variable number)
(Example) #1, #101, #501. #2001

(2) Specification with an expression used for variable number

L .
L # [expression]|

(Example) # [#101), # [#501-1], # [#1/2]
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2.14.4

_ Qudting Variables e

A variable canesubstitute for a.numeric value following an address.

i faddress: #ior ‘address: — #1 |

With the above command, the value of the variable or its.negative number

(complement) can be used for the command value at the address.

(Exa111ple) When G#30, #30=1.0 | Equivalent to command “GO1”
When X;‘;-t-l(}_l, #101=100" ' | Equivalent to command (1007
When Z# 103, #103=300. ., Eguivalent to command °Z300."
Wlen F#ille_l, # 140:0-.3 II Equivalent to conlﬁland “F0.37

Therefore, | G#30 X# 101 Z# 103 F#140 ; |is equivalent to
T GO1 X100. 2300, FO3 |

(1) No variable can be quoted at address/, O, or N.

(Example) ;%5 | onin=1to 8)in /i cannot be replaced with a variable.

O# 100 | G-number {pregram ncmber) caro: be replaced wiih 2 variable.

N#200 | N-nurmber {seqience number) canno: be replaced wiih a varieble.

(2) A variable number cannot be replaced with a variable.

(Example) Toreplace 107 in = # 10" with # 20, describe ** # [#20]"
- # #20° cannot be used.

(3) When a variable represents address data, any digits in the data less than
the minimum setting unit for the address are rounded off.

(Example)  wrer X#1 #1=145.2348 "%45.235mma (with 0.001-mm ‘nput Uit}

When Fo#2. #2=02350 F0.236 mmérer. (in F33 format}

When GIIP #3. #2=337672  GO<P3.377s
272 | o3

When G#d. #4=2.7236 | 503

When M#d, #4= 27230

(K]

(4) A number following an address can be replaced with an {Expression:.
| faddress: | lexpression; ] |or| i{address; — | {expression; | |

With the above command, the value of the {expression;} or its negative
number (complement) can be used for the command value at the address.

(5) For a constant that has no decimal point and described in brackets, a
decimal point is assumed at the end of it.
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2.145

Undefined Variables

-Variablés that have no value assigned yet are undefined variables. The vari:

able value of an underfined variable is null:.

There are the following undefined variables:

(1) Loc;al and common variables (# 100 to #:299) after power-on or reset

(2) Local variables to which no argument was assigned when a macro pro-

gram was called.

(3) Local variables corresponding to the level of 2 macro program that has

been returned by M99,
{(4) Local and common variables to which no value was saved in a macro

pl‘ogram.

(6) Common variables to which no value was written from the operation

panel.

NOTE Varialic #0 is used as the underfined variable 1hat alwavs has variale value nl:
#0 canrnt be described on the left side of an expression.

Meaning of (null)

RO If an underfined variable is quoted, the address is also disregarded.

- When #2=null}

GOOX #2; is equivalent to G0O:;

. When #2=0

GOOX #2: is equivalent to GO0OX0

{2 If used in an expression, 0 is used for the value of an undefined vari-

able, except when the value is replaced with null.

 When #2={null; and #3=#2: . #3=mnull;
“When #2=/nulll and #3=# [#2+ #2]; | #3=#0={null}
"When #2-=inull) and #3=#1% #2; i #3=0

- When #2={null; and #3=#2+ #2; #3=0

- When #2={null; and #3=#2/#2; #3=0

- When #2={null; and #3=5% #2; - #3=0

_When #2={null} and #3=2— #2: | #3=2

‘When #2={nulli and #3=5/#2; | Division error

3 If used in a conditional expression, 0 is used for the value of an un-
derfined variable except for EQ and NE.

“When #3=0 and #2=/null; #3EQ #2 is not satisfied.

~When #3=0and #2={null: | #3NE #2 is satisfied.

When #3=0and #2=/nulll | #3GE #2 is satisfied.

~When #3=0and #2-{null} #3LT #2 is not satisfied.
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2.14 MACRO PROGRAM (G65, G66, G67) *¢ (Cont'd)

2.14.6

Arithmetic Commands

Local variables, common variables, system variables, and constants can be
combined with operators and functions in general arithmetic operations, and
the results can be assigned to a specified variable. :

Using a variable in an arithmetic operation means reading the required
data from the internal variable data area. Substituting the result of an oper-
ation means writing the operation result data into the internal variable data
area.

The write process is-completed when one block has been executed.

The basic format of arithmetic operation is | #i= {expression; !.
The following operations and functions can be uséd:

(1) Definition and repladement of variables

#i=#] Definition or replacement

#i=# [#]- #K] Indirect specification

(2) Addition and subtraction

#i=#j+#k- - | Sum

#i=#j— #K Differecence

#1=#]jOR#Kk Logical OR {Each bit of binary,32 bits 15 used as an operand.)
#i=#jXOR#k - Exclusive OR {Ez c]‘ bir of binary 32 bits is used as an operard.}

(4) Muitiplication and division

#i=#)%#k Product
#i=#j/ #K _ Quotient
#i= #jAND#k Logical AND (Each bit of binary 32 bits s used as an operand;)

-, Remainder (#] anc #k are rounded to an integer
#i=#]MOD#k before the remairder is calrulated If #]j is negative,
| #iis dlbO regative.)
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(4) Furictions

#i=SIN [#]]

Sine (in degrees)

#1=C0S [ #]]

Cosine (in degrees)

#1=TAN |#]]

Tangent (in degrees)

#i=ATAN [#]] or
#i=ATAN [#j/#Kk]

Reverse tangent

#1=SQRT [ #]]

Square root

#1=ABS [#]] Absolute value
#1=BIN [ #]] Conversion from BCD to binary
#i=BCD [ #]] Conversion from binary to BCD

#1-ROUND [ #j]

Conversion into integer by rounding off

#1=FIX [#]]

Digits afrer the decima’ poirt discarded

#1=FUP [#]]

Digits after the decimal poir: raised 10 2 pni

#i=ASIN [#]]

Reverse sine

- #i=ACOS [#]]

Reverse cosine

#i=LN [#]]

Natural logarithm

#1=EXP [ #]]

Exponent based on e (=2.718..))

5 Cqmb;in'ation of operations
Operations and functions in

(1) to (4) above can-be combined. The operations

take precedence in the following order: function, multiplication-division, and

addition-subtraction.

(Example) #i=#j— #k%SIN [#1]

N 1

Ry

&

Precedence
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.14 MACRO PROGRAM (G65, G66, G67) ** (Cont'd)

(6) Alterlng sequence of. operahons using brackets

Operatlons enclosed in brackets take precedence over other parts in the
expression. ‘The nestmg level of brackets 1s up to fl\e including those
for functions. :

(E\ample) #i=SIN’ [[[#]-‘- #1\] Al #m] *#n]

&

3

* Precédence

)

- ' -t T

Ex

* NQTE Thke res:ing level of brackets is up to five.

NOTES

1. Constant'in {expression) without de_cimal point-
Constants having no decimal point described in {expression} are assumed to have
the decimal point at the end of the constant. The range of constant values
{hat can be used in {expression; is w ithin #99999999. 99909999 (8 digits be-
fore the decimal point and 8 digits after.)

2. ROUND Function

The ROUND function converts numbers into mtegers by roundmg them to the
nearest whole number. The digits are rounded off as follo“s

{(a) If used in an operation command or condxtlonal expressnon IF or WHILE,
the digits after the decimal point are rounded off.

(b) If used in address data. the digits less than ihe. mlmmum setting unit of
that address are rounded off.

(Example 1) When #10=132. 3758,
# 1=ROUND [#10]=12.0
ROUND [#10] in TF [# 10 GT ROUND [#10]] is 12.0.
(Example 2) When #10=12.3758,
' GO0 X [ROUND [ # 10]] (when minimum setting unit is 0.001
pm) is equivalent to GO0 X 12.37 6. i
It is also equivalent to GO0 X # 10.

3. Numerical data used in macro program
wumerical data in a macro program are processed in the floating-point system.
M2 M: 1-bit sign + 52-bit binary data
E: 1-bit sign + 10-bit binary data

|
|
|
|
|
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2.14.7  Control Commands
The following two commands control the macro program flow:

. Bran;ch command
' IF [ iconditional expression’ ] GOTO {sequence No.} :

* Repetition command

! WHILE [{conditional expression;] DO No.; ; I
| o

[ END (No} ;
i [ DO I\o | | R |
-t i
. [END {Noy: - |

i) Branch command

f IF [ {conditional expression; | GOTO {sequence No.j; |

The above statement orders that if «conditional expression» is satisfied,
control should jump to the block of the specified sequence No. in the
same program.

if {conditional expression; is not satisfied, control advances to the
riext block.

(sequence No.j: 5-digit integer, variable, or [{expression;]

SATISRED NOT l—J— i [{conditona; expresson;] GOTC isequerce Nok:
; SATSF I:D_|__, - -

—= N isequence No. ...
I

Fig. 2.14.6 Branch Command (Condition Satisfied and Not Satisfied)
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If IF [{conditional 'expression}-] is omitted; the-command becomes’-a sim-
ple jump command.

s ™

|—_ GOTO isec.ence Nok
S.TLE JLMP! . e L.

—r— N isequencs Kol

» P 1 N . it

Fig. 2.14.7 Branch Command (Simple Jump Com-mand)

NOTE As a rule. {sequence No.: specified for a branch command should be the first ore in the block.
Even if the second ot 1ater sequence is specified, execution of the jump destina: lon block is start-

ed from the first line. . -
Branching towards the beginning of the program takes more execution time than branching towards
the end. :

In place of GOTO {sequence No.}, a single block of NG statement or mac-
ro statement can be described. Hou ever, the followi mg nacro statements
are excluded because-of macro’ statement’ restictions:

AR MControl command . RS-232C data-output 2, status monitoring commands !

| : SATISFIES

. | | ' ,
il UV e Fliiconditiona expressonn NC statement
NG™ SATSFED or macro staiement: H

Fig. 2.14.8 NC Statement or Macro Statement Command
Table 2.14.28 lists the types of conditional expressions:

Table 2.14.28 Types of Conditional
Expressions

Conditional Expression AMeaning
#iEQ #] #i=#]
#INE#]) #iz #] '
#iGT #] #i>#] NOTE Ir. place of #i and #j, constants or ex-
#iLT #} #i<w#j  _. . _  Dbressionscanbeused. .
#IGE#],, - e #iE#a, . o R -
#iLE#] #ig #]
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2) Repetition command

| WHILE [{conditional expression;] DO No.} : |
' to

|| [END No.)

The above statement orders that operations of blocks between DO and
END be repeated while ‘conditional expression; is satisfied. If {conditional
expression; is not satisfied, control jumps to the block next to END.

When WHILE [{conditional expression;] is omitted. blocks between
DO and END are infinitely repeated.

woT — T WHILE [{condiional exoressio~ DO iNg —_l_

SATISFIED

SATISSIED
. Repseza if conftoral
| 8xpress'on s sabsiad

H E:\'P_ '._I\c,) :
|

-

l
|

I DO iNo s - | T
: | s
| 1 | Repzaiza rhte'y.
|
. END INo ;| t |
| l
’ I
/

Fig. 2.14.9 Repetition Command
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2.14 MACRO PROGRAM (G65, G66, G67) = (Cont'd)

. (a} DO must precede END.

DOL i=,END1 o

END] | DO1

AT " x: Wrong

(: Correct

(b) No:} in DO {No:; and -END {No.» must be the same‘ifalue, and must
be specified as a pair on a 1-to-1 basis. . - - -

pol | pol I pol | po1

{ i [ {
- -END 1 | END 2 | DOI1 | END i -
poz | END1 1 END1
C |
END 2 | | :
Sl o x X box O: Correct -

x: Wrong

{¢) The same {No.} can be used any number of times, provided that the
blocks to be repeated do not overlap each other.

D01 DOl < ' DOl = ! DOl =
( I | |
END1 | DOl DOl . DoO2
o I | P
Dol | ENDI | END1 - ENDLl +
b Lo
. i -
END1 | END1 < END1 «— | EXD2Z +—

i | - ! X

R

(O: Correct
x: Wrong
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(d) The stacking in the DO-END loop is allowed up to a total of three
.in one macro program or subprogram.
It is also possible to call a macro program or subprogram
‘within the range from DO to END. ‘The DO-END loop in the called
‘program can also be used in up to triple-multiplexing.

DO! L DOl =
Dol
DO2 — ! Doz #

i GE5P* * %

D03 _! D03
:, MOSP # * & ]
END 3 i END 3
_z EXD1 5
END 2 - END2Z o
! - !

EKD1 - ) “eND1 o

e
e h

{O: Correct

(e) 1tis possible to jump off from inside the DO-END loop by using GOTO
{sequence No.j. On the contrary, it is impossible to jump into the
DO-END loop by using GOTO {sequence No.:.

Dol GOTO {sequence No:
; .

GOTO {sequence No.} H

: Dol

END1 !
: N {sequence Nu.:
)
K {sequence Noj .- : END 1
IS x

DOl
Hconditional expression;] GOTO fsecuence No:

END1

fzeguence Not ... -

s Correct
x: Wrong

—
o]
S
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2.14.8 - Entering macro programs °

(1) Method of entenng and editing macro programs

- The method of entermg and edltmg macto programs is just the same as
the methqd__used for normal NC part progrz_}ms and subprograms.

There are no limits on the volume of a macro program. Total
volume of NC part programs, subprograms, and macro programs to be
stored must be within the NC part plogram MEemeecry capacity.

(2) Macro program entry number -
Mecro program entry numbers are classified by usage as shown in Table

2.14.29;

Table 2.14.29 Usage of Program
Program No. Usage ' i Protect
01 to 07999 Can be freely entered. erased, or edited |

08000 to 08999

Edit protect and display protect can be independently - Protect |
applied by setting. |

09000 to 05998

Edit protect and display protect can be independently Protect 2
applied by paramelers. |

010000 o 099994

Can be freely eniered, erased, or edited |

Setting prﬁ0020 DO, 0021 DO: Protect onfoff in protect-1 area
Setting pm0022 DO, parameter pm3004 DO: Protect on/off

protect-2 area
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2.14.9

These commands are used to output variables and characters through ex-
-ternal equipment that has RS-232C interface.

(1) Open command (POPEN) _

RS-232C Data Output-2 (BPRNT, DPRNT)

In addition to RS-232C data output-1 described in Par. 2. 14.2, the following
macro commands can be executed:

Open command i (POPEN)
Data output command . BPRNT or DPRNT
Close command | (PCLOS)

| POPEN [a]; '

L~ RS-232C number
This command outputs DC2 control code from the controller.

This command must be specified before a series of data output
commands.

Specify 1 or 2 for the RS-232C number. If omitted, the 1st
E-RS-=232C interface is selected. :

(Example) "~ poppy | Open 1st RS-232C.
| POPEN [2] 1 Open 2nd RS-232C.

(2) Data output command (BPRNT or DPRNT)
(2) BPRNT

LBPR.\IT[_a #b [c]...]: |

— Number of effective digits after
decimal point

L— e Variable

Character

This commmand executes the following function:

—309—



2.14 MACRO PROGARM (G65, G66, G67) %k (Cont’d)

(i) Characters are output in ‘the ISO code as they are specified. The followiﬁg
characters can be used: : :

e Alphabetic characters (A to Z) |

e Numbers o :
| Special characters (%,/, +, and —) |

NOTE % is oulpul as the space code.

(i) The value of a variable is handied as 2-word (32-bit) data, with the digits
after the decimal point taken into account. The binary data value is out-
put from the upper byte. Because all variables are stored in memory with
the decimal point added, the number of effective digits after the decimal
point must be specified enclosed in parentheses after the variable command.

(i) After the commanded data has been output, the EOB code is output in the

* IS0 code. T . ) S

(iv) Null; variables are assumed to be 0.

: (Example}

T BPRNT [C% %X # 100 [3] Z#101 [3] Z# 101 [3] M#10 [0]];

Value of variables: # 100=0.40956 .
#101= — 1638.4
#10-12.34

The above command outputs the following data:

)
78]
3
)
L
[+
| o
s
i
]|
J
-
1]
™
-l
[}
-
i
low)
)
[}
s}
o
<
Lo |
fi]
O
)
b,
o
w
g
.g.'
I
el
=
e,
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b) DPRNT

"la #b [c dJ.. .

B

Number of digits after decimal point

Number of digits before decimal point

Variable

-= Character

: ;This command executes the following function:

(i)

(ii)

(i)

Characters are output in the ISO code as they are specified, in
the same way as for BPRNT command in (a).

The Value of a variable is output with a specified nurber of digits
in ISO code from high-order digits. The decimal point is also
output in the ISO code.

To output the value of a variable, specify the variable
number after ““# ', then specify the numbers of digits before
and after the decimal point enclosed in parentheses.

| pm4009 D2=0 | Output space code.
| pm4009 D2=1 | Output nothing.

Parameter

If the specified number of digits after the decimal point is not
0, the specified number of digits is always output after the decimal
point. If 0 is specified for the number of digits after the decimal
point, the decimal point is not output.

Outpurt space code.

' pm4009 D2=0
— :
Output nothing.

| pm4009 D2-1

Parameter

After the commanded data have been output, the EOB code is
output in the ISO code.
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(iv) {Null: variables are assumed to be 0. -~
(Example)
""DPRNT [X#2 [53] Z#5 (53] T#30 [40] | ; !
Value of variables: - #2=128.47398

#5=—91.2
#30=1234.56

{1 When space code is to be output for + (Parameter pm4009 D2=0)

An A3 At Bl B2 Bs 2E Bi 37 Bi |

Ds .
. T - - l - . I
| : : . —— 1% |
| ' — |
i 5A 2D Ad Af ACG 3@ B "2E B2 30 30 |
I | L - e 91,200

— 7 I

! L—’ EOB

I — 1234

D4 Bi B2 33 Ba 0A |

_:__~

(2) When nothing is to be output for + (Parameter pm4009 D2 =1)

Dz B: B2 B& 2E B:i ¥ B |
7 . - 128.474 |
| . .
| T |
| 5A 5D 30 B1 2E BZ 3 3 |
. | I
| T .
- 7 I
| _
|
| D3 B'!B233B1 OA
T — T |
| | ——= FOB
| I —- 234 |
| ! -7 |
| ,
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(3) Close command (PCLOS)
Specify as follows 1o output the DC4 control code from the controller:
(Format) | PCLOS [a] ; | ‘

RS-232C number

This command must be specified when all data output commands have
been completed.

The RS-232C number is the same as that of POPEN.

(Example) “pepiog; | Close 1st RS-232C.
' PCLOS [2] | Close 2nd RS-232C.
| _ NOTES |

1. RS-232C data items '
Set data (baud rate, etc.) for RS-232¢ interface by parameters. |
2. Data output by BPRNT or DPRNT command

Set pm0004 D5 (use of parity bit for ISO tape output) to 0 (provided.) If the
parameter is set to 1, output data are not guaranteed.

3. Data output by DPRNT command

To output data by the DPRNT command, specify whether to output. space for
leading zeros:

Ouiput space for leading zeros ‘n daza output by

Parameter pm4009 D2=0 | DPR NT A
: ! & NT command.

-~ Parameter pm4009 D2=1 | Output nothing for leadirg zeros.

4. Spécifying open command (POPEN) and close command {PCLOS)

Open command (POPEN) and close command (PCLOS) need not be specified
in stccession.

- Once the open command is issued, it need not be specified again until
Lher close command is used.
5. Not:es on data output

if the controller is reset during data output, the ourpur command is stopped
and the subsequent data are lost.

If the controller is to be reget by M30 at the end of the program that
outputs data, specify the close command at the end of the program so that M30
will be executed after all data have been ouiput.

6. Open and close commands must be specified as a pair
The open and close commands must be specified as a pair. Do not specify the
close command alone when there is no open command.

7. RS-?SQC during multi-program control

More than one RS-232C interface cannot be used at the same time even in a
multi- program svstem. If attempted, alarm 0239 occurs. Use the wait fune-
tion-to avoid simultaneous use of multiple interfaces. |
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2.14.10

Macro Program Alarm-Numbers . .
Table 2.14.30 lisis.the alarm numbers and the causes related to macro

programs:

Tailble-_2.14.30': Macro.Program Alarm Numbers

Alarm No. j . . Explanation Alarm Neo. | ] Explanation
) Macra constant overflow: Macro division by 0:
#0210 I Cunsiant in macre program exceeded rarge. #0221 Division by 0 was attempted in macro program.
N .\ acre commeand carcel error: | Square root of negative number: -
w0211 ! There are-iou mhr} GE7 cancel cades. #0222 | Sguare roct of negative number was required.
| : : )
| Macre forma: errer: ! Floating-point data overflow:
#0212 | Trere is error in format. - #0223 | Floating-point data exceeded range.
' i
| Undefined variable Nev used: - G66-M99 cornmand error:
#0213 Specified value is mot defined as variable #0224 | Axial movement at return by M99 is commard-
number. : |_edin modal call (G66.)
| variabie unusable on leit side: Macro syslem error:
#0213 | Variabie i assignment statement is unuszble #0225 | Operation stack overflowed.
 for assignmeni.
! Brackel stacking exceeded. l ASIN, ACOS. LN, SQRT error:
#0215 | Too many brackeis are nested. #0226 | Qperation resul by ASIN, ACOS, LN. or SQRT
| B | funciion exceedea range.
| Macro call stacking exseeced. Integer conversior: overflow:
#0216 | Teo many cacro calls are nested. #0227 Integer conversion result exceeded range.
| : : | :
DO-END format error: - | BCD input data overflow:
#0217 1D0s ard ENDs do not correspord on lio-1 #0228 | Inpu: data for BCD function exceeded range.
basis. .. . L s -
) | Bracket commanc formal error: | BIN format e[ror: -
- #0218 | Numnber of left znd right brackets mismatched. #0229 | There is in BIN function form at.
| |
* DO-END NO. range error: EXP output data overflow:
#0219 | |n DOm coremand, m is ous of rarge from 1 :0 3. #0230  Operation result by EXF function exceeded
| range. - -
| GOTO KO. format error: - . | RS-232C muli-program command error;
#0220 | [n GOTOn command. n is ouL if range. or n was #0239 | RS232Cis used by anoiher section.
not found.- ;
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2.1411  Macro; Program Examples

gramns a8
axercises.

- The GI2 straight threading cycle would be easier for the first
step.

The following is an examplé of the incremental G92 command:
(P1)
G92 U-50. W-60. F6.0; |

The controller divides the command as follows to execute it.
Thread cut is not performed in this example.

(P2)

| @ Goo U-50. ;
(Z G832 W-60. F6.0-; ‘

(@ GO0 W-60. ; |

First, these lengths of travel and the ledd of the screw may
all be converted into variables.

You mean #1 to #33 local variables?
But there are tvpe I and type II local variables.
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When variables are few type I is better because addresses
U, W, and F can be used so that argument spemﬁcauon is
easy to undelstand

We will use it. : i .

When type I is used, the table of \arlables becomes like
this, doesn’t 1t"

(P3)

U-50. " W-60." F-6.0 _ -
S R R |
#21  #23 #9

Right.
Now, rewrite .the previous program (P?) usmg these
\arlables

Yes, I: ﬁ-‘ill.

9@ [

G32 W#23 F#0 :

GO0 U #21 : S
T=ReADING

GO0 W-#23 - 3

GOO U#21 - ‘

@

® @

Is this all right?

Correct. Add

M99 ;

after that. Now. a macro program is completed.

Completed® It’s very simple.
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sl
)

Now. connect this macro call and the macro program in
a complete form.

Yes. Uhhhm.... With macro program number 09093, the
macro call command is:

(P5)

| G65 P9093 U-50.
| W-60. F6.0 ;

The macro program is:

(P6)

i 09093 ;

GO0 U#21 ; |
G32 W#23 F#9 : 5
GOO U-#21 ‘
GO0 W-#23 ; '
M99

I arbitrarily assigned program number 09093 to the mac-
ro grogram. '

That looks OK. _
LR R EEEEEE R E R EEEE R LR R B TR R R e
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-

e

Sir, that.is strange. With this prdgfam', addresses W and
F must be specified every time.

That's right. . Good point. ' -

- .In an ordinary canned cycle, once pbin];-W and point-F are

specified, those values are retained and only U needs to
be specified for the second and subsequent operations.

Isn’t there any good idea?

“Yes, there is. Common variables (# 100 to 559) are use-

ful in this situation. .You can create a macro program
where the values of W and F are specified by common vari-
ables in the first place.

Isee. Now, I divide the macro program into two parts as

follows.

05000 . .
#100=$23 ;
#101=849 ;
M99 ;

09093 ;

GO0 U#z21;

GI2 WH100 F#101 :
GE)O U-#Z_i:

GO0 WwW-#100;

M99

; G65 P 9000 W-60. F6.0 ;
I G65 P 9093 U-50. :
G65 P 9093 U-51.4 ;
) G65 P 5093 U-52.6
‘ G65 P 9093 U ;

"%. . Very good.

gesemskecskokkkok ko kkk Rk kokkkkkhkkkkk
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Sir, I wish to program thread cut.

Good.
Why won't vou specify the thread cut width by address K?

Oh, yes.
( ™
!”\—:
r -
A L
i | N l '
o > . | U: Siareter
I W ﬁ.! K: Jrsigned -ac o5
- J )

Then the macro call command is:

G65
| G65
| s

P9000
P9093
PB0OI3

W-50. K4.8 F6.0 ;
u-50. ;
U-s1.4;

i G65 U....-- H |
- _ |

And the macro program is:

P9093

09000 ; o h |

| #100=1423 -

| #101=489 -
H102=ABS {(#6) ;

| M99

: 09093 ;

| B10=ROUND (#102] *2 ;

' #11=ROUND (#21) +#10 : |
#12=ROUND (#100) +ROUND (#102] : |
GO0 uU#2

W#12 F#101 |

U#0 W-3102 ; ~Thread cu: R |

GO0 U-#11 ; |

GO0 W-#100 ;

M990 - |

| G32
I G32
|
L

all right?

—318—



2.14 MACRO PROGRAM (G65, G66, G67)  (Cont'd)

Well: it’s very good in theory.

in any of the four directions in the figure.

But in practice, it is advisable to add # 3000 for single-block
invalidation control and # 3004 for feed hold invalidation
control to prevent operation fault. And one more thing.
This cycle can perform threading only in the U- or W-
direction. T could have been made capable of threading

(o , O'(i' . )
; * ] !
'i:::::g/xé’::::;} - START PONT
i ' .
_J

Let me see.-..
How about this one?

-/ U and W cen be sgned.

K, TiLst be wnsgnsc.
{L=#21 idizmeer
P = #2423

_ | K=#§ irad us!

F=#2

The macro call command 1is:

| G65 PO000 W-45. K4.0 F5.0 ;
| G65 PO093 T40. .

i G65 P9093 U41.4 ; -

| G65 P9093 U...... ;

The macro program is:

— ' o
09000 ; -
| 100-#23 ;
| #101=#9
| #102=ABS [#6] ;

| M99 ;

K|
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09093 ;
#3003=1 ; == Single-block nulified
M93 ;. - 7-olock buffering
| #10=ROUND [#102] * 2 : ‘
. IF (ABS (#21) LT#10) GOTO4 :
IF (#21 GT 0) GOTO1 ;
IF {(#21 EQ 0] GOTO4 :
R11=ROUND [#21} + #10 ; ~=————— U is negative :
#12=2%10 '
GOTC 2 ;
N1 #11=ROUND {#21) —#£10 ;. ==—— U is positive
#12=—$#10
NZ #13=ROUND [$#102] :
IF [ABS [$#100) LT#13] GOTO4 ;
IF (#100GTO0} GOTO3 :
IF (#100EQO] GOTO4 ;
#14=ROUND (#100} + 113 ;: ~=———— W is negative
#15=—$#13 ;
GOTCS ;
N3 #14=ROUND [#100) —#13 :~-— W 15 positive
#15=4#13
GOTQ 5
N4  $3000=499 (MACRO INPUT ERR. ) :~——————1 Fatlt display
NS5 GO0 U#$21; : Feed hold. feedrale .
Irii!l'[;fi-;gi!‘)ll']l‘llg- | T

| Gi2 w14 FHi01 ; {llflll':
G32 U#12 WH#15: — Screw cuz | ‘
#3004=0 ; '
GO0 U-#11: T
GO0 W-#100 ;
M92 :
#3003=0 :
MS%

HOM=7  ——

Ah, you’ve made it such that a fault will occur if:
Uor W.s 0, and

U2 < Kor |[W| < K
very good.

Thank you, Sir.
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2,15 AUTO MEASUREMENT FUNCTION

2.15.1

Skip Function (G31) %

(G X0 Z(W) o (FE) ) o |

The above command executes special linear interpolation. If the skip sig-
nal input is turned on during move in this interpolation, the rest of the move
commands in the block-are skipped and the next block is started.

(1) Move after skip S|gnal is turned on
 Move after skip signal depends on the next block command.

(a) If the next block command is incremental

The move starts from the position where the preceding move is abort-
ed by the skip signal, accordmg to the incremental command in the
next block is started.

- - Example of Programming \
Gal w120, ; '
GOl U0, ;|

g _

: i i

ACTUAL MOVE —g, . %*h-.: 56

L X : 8 1y

: 1."_ 5 PR / -

L -7

- SXIP S GNAL CN

(b) If the next block command is absolute and only one axis is specified

The specified axis moves to the position of the commanded coor-
dinate. The other axis is held at the position w here the precedmg
move was aborted by the skip signal.

— — Example of Programming -—— )

T GaL z400, 1 - ¢ s
| Go1 x100. :

COMMAND

i
e |
= 1.
S

SK!P SIGNAL ON
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(c) flf the next block command is absolute and both axes are specified

‘The axes move to the commanded position from the position where
the skip signal was turned on.

[ ; 'L Example of Programming L -
. 200, -
— .
| G31 wioo, ; | : ﬁ
~ GO1 X300.  2200. - | % / N
: ) [
: | T
L'_""Z /
skin signal o~
- - )

(2) G31 is non-modal G code

If nd skip signal is input after G31 block is executed, operation is stopped
at the end of the block and alarm 0491 is displaved.

For the 2nd and 3rd sections, alarms 0492 and 0493 are displayed.

(3) G31 block feedrate

The Efeedrate in G31 block can be determined by either of the following
methods. Select one by setting the parameter (pm2001 DO))

(a) Specify with F in the same way as in ordinary programs.
(b) Specify predetermined feedrate to parameter pm2440.
(4) If skip signal goes on

The coordinates where the skip signal goes on are saved in memory au-
tomatically as parameter data.

pm0811: X coordinate -
pm0812: Z coordinate

These data can be used as systeém variables in the macro program.

| | NOTES ON G31

i 1.Acti6n to be taken if skip signal is not turned on

| It s possible to set automatic advance to the next block in case the skip signal
is not turned on after G31 is executed. To do this, set Setring pm0007 D2 to 1.

2.Speéify G40 before G31
Spec:ify G40 for nose R offset cancel before G31. Otherwise, alarm pm0182 ocours.

- —_ L

3.If G31 is issued while skip signal is on

If G31is issued while the skip signal is on, the G231 block is not executed ar all
‘and the next block is started immediately.

t

—323 —




2.16 STORED STROKE LIMIT CHECK

2.16.1° -Stored Stroke Limit A 7
. This function checks to see that the current values of the axes are not in
the prohibit area during manual or auto operation.” The prohibit area is speci-
fied by a parameter or the G36 or (338 command. If any axis is in the pro-
hibit area, operation is'stopped and alarm “9011° to “2018% is displayed.
By setting pm5000 D6=1, only stroke check monitor output (#3640,
#3641) can be output without causing the alarm. '

(1) Prohibit area )
Outside of the area specified by the 1st prohibit area (stored stroke limit
A) parameter is prohibited. In general, this check function can be used
in place of over-travel check. Specify upper limit A1 and lower limit
B, by parameters. o S - '

o - ST PADHIBT A;EH ., .
- o
f?l’;” . ? +X
Vs 7 AiXa. Za) *
7 A
ﬂf/ TIT77, o é———v +7

B{X5. Zh
L 7

Fig. 2.16.1 Stored Stroke Limit A

(2) Setting stored stroke limit check for 1st prohibit area

Whether to check stroke A (whether to perform 1st prohibit area stored
stroke limit.check) can be specified on each axis.

Table 2.16.1 1st Prohibit Area Stored Stroke Limit Check On/Off

Axis 15t axis ' 2ad axis 3rd axis | 4th axis | 5th axis I'6th axis  7th axis | 8th axis

| prutns ' et T2 pmsC02 B3 | pmbic2 D | pmioz D5 | peos2 D6 | eméR02 7

Parameter Pl

0: Perform limit check.

- “Explanation of bit — —
. 1: Do not perform limit check.

(3) Parameters and setting for specifying area

Table 2.16.2 Parameters and Setting for Specifying 1st Prohibit Area

Axis name 1st axis 12nd axis| 3rd axis T 4th axis | 5th-axis ; 6th axis | Tth axis "'8th axis
air; 4| pra901 | pm6902 | pmE003 | pm6004 | pm6005 pm&006 prng007 | pru6003
Zr B pm69il pmid12 . pm6913 | pmséal4 ' pm6915 pméI16 | pm6917 ! pmB6918
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2.16.2

Stored. Stroke Limit B
(1) Specifying area
An’area can be specified by setting, or by G36 or G38 in the program.
Whether the inside or outside of the area is to be prohibited is specified
by a parameter.
The 2nd to 5th prohibit areas are stored storke limit B.

@ GBC. W K. (P )| (Setting 2nd prohibit area)
L . | L I oo |
Coordinate of  Coordinate 31(51 to bth prohibit areas can be
point C of point D set by specifyving 3 to 5 for P.

The above command sets the area, and

at the same time, turns

on this area check.

TGPy ]

—— If P is specified, turn off the prohibit area specified
by P.
[
ZNTZ PROHIB.T AREA Ciu, W P,
Cil W
ZlL/ yd f}
. ¥ 1250 2PcaT AL
j o %%2%2
-
% LK)
DL K} ZNZ PRD-BIT Azps WL R ZND PROHIB, T ASEA
IS GUTSIDE IS I™NSIDE
- J

Fig. 2.16.2 Stored Stroke Limit B

0) [ G38 U W. . T...K.... | (Setting 3rd prohibis area)
: N [ , i

Coordinate of
point E

Coordinate of
point F

The above command sets the area, and at the same time. turns
on this area check.

This area check is turned off by a single block of (G39;
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2.16 STORED STROKE LIMIT CHECK (Cont'd)

—
Ei{lU. W} . El. Wi
fd/ y oIS / . MNP
= 4 / - ; / . N
Y 27 |
o ST o
Fil K} ' ’ F{K)
332 PRO4IBIT ABEA 3RD PROHIZ:T AREA
IS QUTSIDE 18 'NSDE
- 5 - .

Fig. 2.16.3 Stored Stroke Limit C

(2) Setting number for specifying area

Table 2.16.3 Setting Number for Specifying Area

Prohibit area boundary value Ist axis | 2nd axis = 3rd axis
ond prohibit (+1: Point C pm0831 ' pm0OB32 I pm0833
and pronibit {—): Point D pm0834 | pm0835  pmo0836
. -3rd prohibit (+): Poiat E - pm0837 | pm0838 | pm0839
3rd prohibit (- ): Point F pmo0840 | prm084l | pmOB42
Ath prohibit {+) pm0S{3 | pm034d  pm0845
4th prohibit {—) pm0846 | pm0847 | pm0848
5th prohibit (+ pm0849 | pm0850 | pm0851
5th prohibit { =) pm08§52- | pm0853 | pm0854

NOTE Points G'and E specify a boundary value (+)
- Points D and F specify a boundary value {—)
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(8) Specifying check axis

Specify the axis to be checked for stored stroke limit in the 2nd to 5th
pI‘Ohlblt area by the parameter. (Up to 3 axes can be checked.)

Table 2.16.4 Parameters for Specifying Check Axes
in 2nd to 5th Prohibit Area

Stroke Limit Check Axis No.
Check Area - . -

No.1 | No.2 No.3
.2nd prohibit area pm6111 pm6112 pmo6113
3rd prohibit area pm6114 pmills pm6l16
-dth prohibit area pm6117 : pm6l1& I pms119
-5th prohibit area pmé120 | pmé121 | pme122
{Example) I -1st X-axis

2= Ist Z-axis
3=2nd X-axis
4=2nd Z-axis

(4) Setting number for specifying inside-outside for 2nd to 5th prohibit areas

Table 2.16.5 Inside Qutside Specification for
2nd to 5th Prohibit Areas

Check Area Setting Parameter No. . Explanation
2nd prohibit area pm0008 D4 !
- ] 0: Inside is
3rd prohibit area _ pm(008 D5 i prohibited.
) 1
4th prohibit area pm3008 Da i 1: Outside is
- ] 1 prohibited.
5th prohibit area pm0008 D7

1
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- 2.16 STORED STROKE LIMIT CHECK (Cont'd)

(5)

(6)

(7)

(8)

Setting 2nd prohibit area check
Check in the 2nd to 5th prohibit areas can be turned on and off by setting.

Table 2.16.6 Onloff of 2nd Prohibit Aréa =

Check Area . - Setting Parameter No. ’ Explanation
2nd pronbit area (|- - "prd08 DO
3rd prohibit area . : pm0O00s D1 i 0: Off
-~ 4th" prohibit Verea - _- pm0005D2 . 1: On
5th prohibit area pm0008 D3 o -

_ The setting data are automaucall\ rewritten when G36-G39 is
specified. Therefore, the check is turned on or off accordmg to the last
G code command or setting operation.

The 1st prohibit area check is always on.

Area setting coordmate system

All the coordmates for pthlbl[ area check muat be set as absolute coor-
dinates.in the machine coordinate system. Specifv the distance from
the (1st) reference point. - [*'17:=minimum output (move) unit] There-
fore, the check function cannot be used before manual or auto return
to reference point is executed after power-on:

Starting area check

" Area check is started immediately after the first manual or auto return
to the reference point is completed after power-on.

If the reference point is in the ptohibit area, immediately a stored

- stroke limit fault occurs. If this occurs, turn off the area check and re-

write data.

Stored stroke limit fault

If the tool enters a prohibit area, it stops near the boundary and stored
stored stroke limit error occurs. The tool can be taken back manually.
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(9) Stfoke limit B in multi-section system

(a).
‘Even in a multi-section system, four (2nd to oth) prohibit areas are
-held for stroke limit B.

Concept of stroke limit B in multi-section system

Which axes compose which area is determined by parameters

pm6111 to pm6121 (stroke limit check axis number.)

For example, Z1, Z1, X2, and Z2 axes are used in 2-section

‘svstem, the parameters can be set as follows: pm6111=1 (X1)
pm6112=2(Z1,) pm6114=3(X2,) and pm6115=4 (Z2.) Then the
_structure is that the 2nd prohibit area is X1-Z1 space and the 3rd
:prohibit area is X2-72 space. This means that the 3rd prohibit area
13 the 2nd prohibit area of the 2nd section. (See Fig.2.16.4.)

- Y
a Xl *.‘Q
—» i
v oz Tf L[.J 3z
_ | | ) EXANSLE OF SZTT\E CHECK AXES
! 35177 = X"
| LrEt =71
: | a8 14=X2
g e == pd1 '3 = 27
A
2N2 230+~1BIT AREA 3RD BAOK B AREA
! A /
ST PROGRAN 2ND PRCGRAM
- /

(b)

Fig. 2.16.4 Example of Setting Stored Stroke Limits B and C
in Multi-section System

On/off of the above check areas can be determined by setting.
The 2nd to 5th areas can be assigned to any section by setring.

On/off command in program

To specify the area boundary and on/off of the check in a part pro-
gram, specify as follows:

(i) With G36P command

The 2nd to 5th check areas can be directly set with P numbers
by a command from any section. To determine an area and turn
on check, describe as follows:

| G36 U.W...I.K.P. ; |
To turn off check, describe as follows:
| G37TP...:

{Example)

| G36......P3"; in Ist area program « 3rd area on

I G36...... P2 . lin 2nd area program <« 2nd area on
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2.16 STORED STROKE LIMIT CHECK (Contd)

(i) Without P command in G36 or G38 command -

The 2nd to 5th areas are determined by the number of programs
and the program where the G36 or G38 Command is executed:

¢ In 2-program system

Program . |- Prohibit area
oGz | o
Lst . G3T 2nd pl’()hiblt area
program | G3§... :
S 639 . 4th-prohibit area
AR T .
9nd" 63T - 3rd prohibit area -
- program | G3§... N
. ; o 639 - 5th prohibit area _

« 3-program system’

Program Prohibit area
I G3ss... -
st a7 2nd prohibit area.
program |7G38 :
i G39 - ' 5th prohibit area — |
1 636 B |
_ .- ond | GaT - 3rd prohibit area
2n 37 .
program G38.., S - The one specified last
i G39 - 5th prohibit area takes effect.
T G36... . .
3rd | Ga7 - 4th prohibit area
i - r i .
program ©  G38...
| G30 - 5th prohibit area — R

NOTES 1. Inconsistency between the axes specified by parameters pm6111 to pm6122 and machine
conﬁgurat:on is not checked. Tdke care when settmg
9 In“G36U..W L. K. LD R “{. 7 and L. changc position on 3( axes L\l X2...)
among axis nurrbers specified by parameterc pm6lilto pmbl2l. W7 and “K...”" change
Z axes (Z1. Z2, ..) among them." ’
Therefore, the name of a prohibit area must be begin with X or Z.
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NOTES

1. Prohibit area includes the boundary.

2. Prohibit areas can overlap each other. (Fig. 2.16.5.)

’!«///i' |

Fig. 2.16.5

3. Area check is executed at machine coordinates if machine lock is on. ‘

p : Example of setting area — -~ |
187 2ROk 31T AREA X Ao 1060 '
pya /l o ’a LI IITS v’.;/% * |
2D PRCHIB-T AREA i NSIDE! '
i 1 1 C (3060, —8006) i |
EFEREN DO T
/ E {—8005, — 6500 | E REFERENCE ©D
/ D 270k 3~ ARZA | [
A 3R ROF 217 ARES
v Q "NSIDE: ' | E
B L
R NF {—7a00, - 5000} |
R — - : = T—J-— CENTER OF v/CRKF ECE
PP TIFT I 77 777777777 |
B=D [ -1l —1¢C i
Parametersseiting ~ ; Contents I
] PMOO08D4 ' 0 (2rd :
Inside/Outside
pmO00SD3S 0 {3rd) |
pmO&3a1 ] — 5000 .
prr0832 -8000 ' :
2nd Area
pmd&34 — 11000 D
0835 - 104300 |
pmOs37 — 6000 e |
pmO238 —6500
3rd Area - |
pmd840 = 7000 r |
nmiR41 = 8000 |
prG901 2000 I
- A h
orisen2 100G
Ist Area 1
pmadlt —F1000 B
pmé912 - 10000 |I
\ ) '

—331—



2.17 MULTI-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY)

2171

Section Synchronization .Command 3k
Use this function to wait completion of operations of other programs in a
multi-program system to synchrormnize program execution.
(1) Pause command ;
Table 2.17.1 lists.M and G codes that can be used for synchronization.
Specify whether to use.M code or G code by parameter pm4027 DO.

Table 2.17.1 Pause Commands

Pzause Command
M code I G code - Explanation
{pmd0d27 DO = O} (pma027 DO = 1} :
M950 1o MA9D : G950 to G494 Synchronize 1st and 2nd programs.
MO00 to M342 . - GOA0 0 GATY _ Synchronize ist and 3rd progrars.
AB50 o M3YD G940 to G939 Svrchronize 2nd and 3rd progréms.
M80D 1o M849G. - Ga20 10 G939 . Svnchironize three programs.

(2) Execution of pause. commands

Two programs are synchronizéd as follows. The M code or G code on
Table 2.17.1 is specified in the programs to be synchronized. The pro-
gram where the command is executed first is stopped at the command.
Operation of this program is paused- until the same M or G code com-
mand is executed in the other program. When the same command is
executed in the waiting program, the pause state of the suspended pro-
gram is cleared and program is restarted.

Three programs are synchronized as follows. The command stops
the first two programs. Operations of these_programs are suspended
-until the same M or G code coramand is execuyted in the third program.
When the same command is executed in the last program, operations
of the three programs are restarted.
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[ ' | )

1ST PROGRAM 2ND PROGRA.\-'I 3RD PROGRA.‘\-"I

N850

: \l E8.':-
M / ’

Mo950

M @51

/

: M G5 M Bon

)

Fig. 2.17.1 Pause M Code Commands

(3) Double synchronization

Double synchronization of programs is made possible by the use of the
pause codes listed in Table 2.17.2.

Table 2.17.2 Double-pause Commands

-Pause Command
M cade | G code Explanation
{pmd0i7 DO = 0y (pmd0LT Db = )
Ma9s8 I G998 Double-pause cance command for 1st ang ?nd Programs
Mg99 l Goga Doubie-pause corenuand ifor 1st and 2nd programs
MO48 | GOT5 Double-pause cancel corrand for 1st and 3rd programs
M940 | G979 Double-pause command for Ist and 3rd programs
ME08 | G858 Double-pause cancel command for 2nd and 3rd programs
MRA9 | G959 Double-pause commana for 2nd and Srd programs
M548 | (G938 Double-pause cancel command for three programs
M549 ; G939 Double-pause command for three programs
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217 MULTI-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY) (Contd)

Double-synchronization is executed as follows. First, synchronize the
first double-pause cancel command of one program-(M998, for instance)
and the double-pause command of another program (M999. for instance.)
After the pause command is executed, operation of the other program
(where the pause cancel command is executed) is restarted. The pro-
gram where the pause command is executed enters the pause state.
These programs are synchronized again with the cancel command and
pause command again, then both programs are restarted.

_ 1ST PROGRAM ND PROGRAM

N 100 M 998 ;

\.\1 100 M 999
: / S

A
—
'

Ly

N 200 Moes: S

g - )

Fig. 2.17.2 Double-pause M Code Commands

In the example shown in Fig. 2.17.2, N100 in the 1st program and N100 in

the 2nd program are synchronized first. After that, N101 to N199 are ex-

" ecuted in the Ist program, during which the 2nd program is suspended.

Then N200 of the 1st prograr and N100 of the 2nd program are synchronized,
after which the both programs are restarted.

Use this function to control axes or M commands of different programs.

Ffig. 2 17.3 shows double synchronization in three programs.
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IST PROGRAM 2ND PROGRAM 3RD PROGRAM

N-1000 M 848 - ;
N 1001 N 2000 M 846

s' l : \\ 3000 M 849 ;

N 1100 M 843 F

a ;All programs are synchronized at N1000, N2000, and N3000.
(@ .N1000 to N1099 are executed in the st program.
R©, All programs are svnchronized at N1100, N2000, and N3000.
.@ All programs are restarted. -

: (a) Pause command used in two programs

* 1ST PROGRAM 2N\D PROGRAM 3RD PROGRAM

i /m 2000 M 848 ;\ :
N 1000 M 848 : N 2001 ; N 3000 M 849 ;

N 1001 ;
"N 1099 ;
N 1100 M 848

All programs are synchronized at N1000, N2000, and N3000.
N1000 to N1099 are executed in the 1st program.

D ©

S

N2000 to N2099 are executed in the 2nd program.
All programs are synchronized at N1100, N2100, and N3000.

All programs are restarted.

® @

(b) Pause command used in one program

Fig. 2.17.3 Double 'Synchronization in Three Programs
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2.17 MULTI-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY) (Cont'd)

- w

(5)

M code used for synchronizing programs N 7
If parameter pm4027 DO is 0 to use M codes for synchronizing programs,
M codes are processed internally, and no output occurs. If parameter
pm4027 DO is 1 to use G codes for synchronizing programs, M codes are
processed as normally.

Synchronization-disregard input ;

To disregard program synchronization when:checking the program, use
the following synchronization-disregard input parameiers:

#3045 DO:—— Ist program synchronization-disregard input

# 3046 DO:— 2nd program synchronization-disregard input
# 3047 DO:—— 3rd program svnchronization-disregard input

To disregard synchronization with a program, turn on the cor-
responding input. It is assumed that synchronization with that program
has been completed. : :

This function takes effect under different conditions, depending
on the machine. Refer to the manual issued by the manufacturer of the
milling machine.. . .|

NOTES

1. Reset during pause

If the equipment is reset while completion of a certain program is waited for,
the pause status of the reset program is cleared.

2. Single-block command
If progra‘im synchrenization is to be performed. do nat use the synchronization
command code, regardless of whether M or G code is used. for specifying se-
quence nuribers. :
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217.2

Password Command %

Use th is function for a multi-program system to put together parts of differ-
ent programs into a single program so as to select and execute necessary
programs for individual parts.

(1)

(@)

Spécifying character for selecting programs
Specify a character that selects programs to be controled by a certain
part program.

. The controller compares the characters registered by parameters
as a password with the specified characters in part programs.

If they match, the subsequent programs are executed or skipped
depending on which parts the programs are being executed.

Method of execution

All programs must be in executable status when the first cvcle is start-
ed. Then, when a password is commanded, the next block is executed
if the password is for starting the local program. If the password is for
starting another program. the subsequent blocks are skipped until the
next password for starting the local program is commanded.
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2.17 MUL;I'I-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY) (Cont'd)

IST PROGRAM PASSWORD IS HEAD-1.
9ND PROGRAM PASSWORD IS HEAD-2.

oic: .. ( |
C-28 0\\0
G

50 X100, Z200. RANGE A

: I S
HEA.D -1 , )
TO1G1 ; _ )
Gos st000 Moz, RANGEP
HE.—;\.D -2
T0202 :

: RANGE C
M30 .
HEAD-1
T1111:

: RANGE D
2\130.: } l

When this program is executed on the 1st pro-
gram, ranges A, B, D are executed in this order.
When this program is executed on the 2nd pro-.

gram, ranges A and C are executed in this order.

Fig. 2.17.4 Password Specification
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(3) Password command parameter

Table 2:17.3 lists parameters where program passwords are to be set.
Specify a password with six characters beginning with an alphanumeric

character.
Table 2.17.3 Password Specification-
Parameters
Program Password Specification Parameters

Ist program " pm4180 10 pm4185

2nd program prudl186 to pm4191

3rd program pm4192 to pm4197
| | NOTES ]
l 1. Tape loading with a single program number having more than one M02 or M30 |
code '

| If the paséword function is to be used, more than one M02 or M30 code is com- |
l manded for a single program number. To upload or download such a program.

the end of the program must be detected with %, |

I pm3005 D3 ~ 0 "%’ is used for the end of tape. 1
= 1=—M02, M03, and M99 are used for the end of tape.

-

. 2. Number of password characters .

‘ A password must be specified with six characters, no more or no less than that.
I3 Single-block specification

| The password block must not contain other commands.
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2.17 MULTI-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY) (Cont'd)

2.17.3

Control Axis Select Command
Use this function in a multi-program sy sr,em to-control axes that belong to

- another program as local axes.

(1) Control axis select command
Describe control axis iselect commands in the following format:

IGIBOXZCS |

Command follou mg X, Z,C« Program spec1f1cat10n for the subsequent
X,Z,and C conmands

Command following S « Spmdle specmcauon for the subsequent S
‘command

2) ~ G131 ;

Use this command f.o cancel G130.

(3)° Local program stop program

To execute the control axis select command, the program that supports
the selected axis must be 'stopped. Use the program synchronization
function for this. pu1 pose. -

The following is an example of programming:

- Example of Programming N\
1ST PROGRAM (X1, Z1) . 9ND PROGRAM (X2, 72)
0100 ; ) 0200 -
G28 U0 WO , G28 Lo WO -
: X1 AND Z1 ARE ;
: CONTROLLED.
N111 M998 : -2+ N211 M999:
N112 G130 X2 - f x212 G28 U0
113 G28 LU0 {213 G50 X100.:
N113 G238 U9 . X2 AND : Y
X114 G50 X100.: 71 ARE /
: : CONTROLLED.
N121 G131 :
N122 A998 :
N123 G28 U0 - ,
: : X1 AND Z1 ARE
N124 G50 X100, E(I)I\}TR%IZ‘LED_
M30 :
\ —_—

Fig. 2.17.5 Control Axis Select Command
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(4) Setting coordinate system

Different axes are controlled at the same address before and after a con-
trol axis select command on the X-. Z-, or C-axis. Therefore, the coor-
dinate system that has been used is lost upon the command.

. Therefore, place the coordinate setup command to set up a new
coordinate system after G131 or G130, or after synchronizing programs
after control of an axis is changed.

| i - NOTES i
| 1. G130..; G131; command |
i This command must not be described with other commands in a sirigle block. |

2. Precedence of control axis select command over local section spindle select
command |
The spindle and the rotating toal of the local prograrm car: be changed by com- I
mand G132. as explained described in Par. 2.17.4.
i Command G130 can be used in the G132 mode.
Command (G132 cannot be used in the G130 mode. If used, alarm 0341 occurs. |

3. Independence of control axis select command from synchronous feed refer-
ence spindie select command

The synchronous feed reference spindle can be changed by commanrd G136,
but G136 does not change the spindle command outputl, as explained in Par.
2.17.5,

| 4. Reset in G130 mode

: If the equipment is reset in the G130 mode. the G131 mode is entered and con-
| figuration of axes before command G130 is restored. |

5. Spindle-combined C-axis |

| For a spindle-combined C-axis. the same program must be selected for the spin-
: dle and the C-axis. |

2.17.4 Local S;ection Spindle Select Function %

Selects which spindle is used for the spindle command (S command) when
two spindles, the mian spindle and rotating tool spindle, are provided in one
prograrm.

(1) G132: Command

S command is used for rotation tool spindle command after changing the
local section spindle command to the rotating tool spindle side.

S command can be provided for G132 block.

(2) G133: Command

S command is used for the main spindle command after changing the
rotating tool spindle to the main spindle.
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2.17 MULTI-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY) (Cont'd)

Example of Programming )

0100
G28 L0 WO.i.

Milling with -

G132 51000 .
: —‘ rotating tool -

G 1'33 ; =
$500..

M30 ; _ . -
\ _ ~/

Fig. 2.17.5 Local Program
Spindle Select Command

NOTES

i 1. Singel-block specification oo .
The G132 or G133 block must not contain other commands except S command.

I 2. Unusuable for 3rd program
' Command (G132 is unusuable for the 3rd program.

I 3. Unusuable is G130 mode
Command G132 is unusuable in the G130 mode.

I 4. After the equipment is reset, the G133 mode is entered.
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2.17.5

Synchfonous Feed Reference Spindle Select

A multi-program system may have more than one reference spindle for syn-
chronous feed (mm/rev. feed.) Usually, the single reference spindle is de-
termined for each program and needs not be changed. This function is
provided in case the reference spindle needs to be changed for synchronous
feed of axes of different programs using the control axis select command.

(1) © G136S... ; |

This command changes the synchronous feed reference spindle from the
initial status. The number after S indicates the spindle number to be
used as the reference of synchronous feed after the command.

Table 2.17.4 Synchronous Feed Reference
Spindle Initial Status

Pogram S¥nchrorous Feed Reference Spindle Infia: Starus
1st program 51
2nd program . 52
3rd program : 51
-1 Example of Programming
1ST PROGRAM
0100 :
G28 U0 WO .
G136 S 2 ;
GOl
M30 ;
\ J

Fig. 2.17.7 Synchronous Feed Reference
= Spindle Selection
(@) G137; |

e 7 !
This command cancels synchronous feed reference spindle selection and
restores the initial status.

NOTES I

|
I 1. Independence of spindle selection by G136 from S command output |
| Thé spindle selected by cornmand G136 only changes the reference for svn- .
chronous feed, but does not change the S command output. Consequently, |
| even after | G13652; ' has been commanded from the 1st section, [ SI000:

| takes effect on S1. .- . !
| 2. Specifying S of other program in G136 I
! No interlock oceurs because of double pause at another prograrn, |
| 3. After he equipment is reset, the G137 mode is entered. |
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2.17 MULTI-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY) (Cont'd)

2.17.6

Remote Program M, T Command
+ Us

n

)

e this function to output command M or T from ong program to another
a multi-program- system.- ' o
| G134 M...T..P.... |.

Use the above command to output command M or T-from-one program
to another. M or T is the code to be output. P is-the destination pro-
gram number. )

If P is omitted in cbinmahd G134 6utput in the lst program, it

" is regarded as the command destined to the 2nd program.

()

. If such a command'is output in the 2nd program, the 1st program
is regarded as the destination.., Comrand P cannot be omitted if the com-
mand is used in the 3rd program. -

Interface between controller and-machine

Programming restrictions are different in the two types of interfaces that
may be used. Refer to the manual issued by.the manufacturer of the
milling machine to see which interface is used.

Ta{ble 2.17.5 Interface for M; T Command to Remote Program

Parameter nterface = | 1:0 Channel ! i pur Example (from 15z 2 2 Zrogre
pmdti2 e 1 aenl secti IS . | #3534 DO to D7 (MF. TF)
DT = 0 Interface A IIL-LC(-. section oarput channe! . £3520 to #3529 (M code)

— [ | —n= [ N
pms012 ) T S #3565 DO 1o DT (MF, TF)
DT o= 1 ‘ Interface B | REIT‘..-J.E section ouipill crarnel | #3550 to #3559 (M code

(3) Interface and status of destination program

If interface A is used, command G134 can be output regardless of the
status of the destination program.

'_.If‘interface_B is used, (3134 for command M can be output only
when the destination program is in the pause or double-pause status.
For command T, G134 can be output only when the destination program
is in the double-pause status. If the destinarion program is not in the
specified status, alarm 0340 occurs.

NOTES

1. M command to remote program .

MO0 MO01; M02, M30, internal M code. preread stop M code, and macro call
M code cannot be output.

2. T command to remote program . -

Offset numbers cannot be specified.
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2.17.7

Pulse Copy Function %

Use this funetion to output pulses to one axis in synchronization to another
axis m a multi-program system.

(1) Pulse copy start

Pulse copy is started when the signal is input to the controller. Specify
the source ( #3086, # 3088) and destination (#3087, # 3089) for each
axis.

Two sets of pulses can be copied at the same time. The sign of
pulses can be inverted by parameter (pm3003 D6, DT. )

(2) Pulse copy with destination and source axes in the same program

If the destination axis is not moving, pulses can be copied. If the desti-
nation and the source axes are in different. programs, pulse copy can be
commanded in the auto mode only when the destmdtlon axis is stopped
or in the double-pause state. {Alarm *2196'")

(3} Pulse copy end
Pulse copy can be ended only when the source axis is stopped.

(4) Setting up coordinate system after pulse copy

Aftér puise copy. the coordinate system of the destination axis is lost.
Set up the coordinate system again after pulse copy has been completed.
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2.17 MULTI-SECTION SUPPORT FUNCTION (FOR MULTI-SECTION OPTION ONLY) (Cont'd)

- : . Example of Programming —~———— N
1ST PROGRAM 2ND PROGRAM
0106 . 0200
028 LD“& 77 S B G'-Z_S UG.WO.
.-N101 M998 ;. -

M % % ;. = PULSE COPY ON  N201 M999:

M % % * ; =— PULSE COPY OFF
M9 : - M30 ;

M30

Fig. 2.17.7 Program Example of Copying Pulses from
- 1st Program Axis to 2nd Program

NOTE

During pulse copy. neither the source nor destination axis can be returned to the
reference point at low speed. If it is attempted. alarm 2196 occurs.
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SECTION 3 DESCRIPTION OF OPERATION

s : Y
This section-outlines operations of the NC operator panel and 9-inch CRT
- display, key functions, and screen display.
NOTE For :he explanation of NG operator panel with 147 CRT display, refer 1o the manual issued by
the manufacturer of the milling machine.
S - v,
- 1
SECTION 3
CONTENTS
: Page Page

3 DESCRIPTION OF OPERATION ......ooovvvieeeee e 347 3.4.5.3 Part crogram 1O ver fication
3.1 QUTLINE OF SCREENS ... ... 350 ([INFOUT] ;ob soft key) ..., 41
3.2 CONFIGURATION OF PROCESSES,

JOBS. AND FUNCTIQNS UV 351 3.48 Setup Process ... ... 438
3.3 NC CPERATOR FOR PANEL AND

DISPLAY SCREEN ... IR N 3.4.6." Offset fnetion .. ... . 440
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3.4.4 Buzzer Function ... 370
345 (Program Editing) Process oo 371
3.4.5.1 Part program ediiiné e 372

3.45.2 Part program direciory job (jon soft key [DIR]) ... 395

3.4.8.2 #0 monitor job

349 Comman Process (comn] ... e 491

3.4.9.1 Absolute position job ( POS., job soft key) ... .. 492
3.4.9.2 Alarm jor {[ALARM] job 0% Keyj ..o 500
3.4.9.3 Time oo ([TIME] job soft key) ..o . 504
3.4.10 Power-on nitial indication ... 509
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SECTION 3. DESCRIPTION OF OPERATION (Cont'd)

The man-machine interface YASNAG i series is designed based on complete understand-

ing of “what is cutting”. The configuration of the operator panel (keyboard) and screen
display provides ease of operation. '

MACHINNING FRGCESS

PART-PRCGRAM TAPE

PART-PROGHAN CREATION

. TOCGL _IST - i
. J
=~
<G MCULNTING
WORKPIECE :
MOUNTING

Y

COORDHN STEN
CE,T‘_,TBEG\ATE SYSTER . SET-L? CoIT 95
\ P=OCESS PE2CESS

t

OF=SET SETT:NG J
) ——
! l 5
TEST MACHIN NG | PIDEIAM CHECK
, CJ™TING
f CCRDITION ShECK
MACHINNING FOTM OF=SET CHECK
CHECK
OK ‘{‘ NG -
- RUNKING
AEVOVING - > | F¥ocess
CHIPS WOAKPECE
LNLCADNG 1
, BACSINNING FORM
i ] CHECK
CONTINJOUS ‘
MACSINN NG
—T LOFFSET CHECK T
Y
=y ) §
J J

Machinning Processes

— 349 —



3.1 OUTLINE OF SCREENS o

. The display screen consists of five blocks of process screens: Program: editing.
set-up; running, maintenance, and.common process screens. - - S e

! |
¢ Workpiece cutting process screens

Program editing process screen
Set-up process screen _
Running process screen Lo

¢ Controller maintenance process screen
..... Maintenance process screern

* Screen used in common in the above four processes
..... Common process screen | E o

Display control keys (three cutting process keys, a maintenance process key, and
a common process key) are assigned to the five screens. These keys facilitate quick
access 10 necessary screens. This is one feature of the human-oriented NC.
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3.2 CONFIGURATION OF PROCESSES, JOBS, AND FUNCTIONS

Each process has jobs, and each of the jobs has functions. Up to five. jobs can be
assigned to a process. ' :

NOTE The number of functions for a job is not limited. Use the soft key to select jobs and functions.

Fig. 3.2.1 shows and example of process structure (Soft key names are indicated
in brackets):.

MA N- ' 3
TENANCE .
PROCESS . PROCESS
[MAINT]
PARA- 0 -
MEER ! MONITCR SATION SOBS
{PARAM] IDIAGN? INDUT) iUo TG 5
: SELECT ON
PARA~ - > SLLSIVE - -
N o SETTING AND = - NPT DUTRUS
METER i She oot CONTAC NPy OUTAUT . _
(RARAM) || (SETNGI [} DIStLAY SHECT fIN) 007 { FUNCTIONS

Fig. 3.2.1 Example of Process Structure
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3.2 CONFIGURATION OF PROCESSES, JOBS, AND FUNCTIONS (Cont’d)

B YASNAC i80L OPERATION TREE"
The following is a tree diagram of YASNAC |80L operatuons (Soft key names

are indicated in brackets):

» - *° | PROG |} pROGRAM EDITING PROCESS
% S ;
EDI NG [ ST DISPLAY [0 ARD ¥ EAFCAT! 0\]
(ED) | = DRI , FNT)
I . |
i | i . I . i | : | 7 H
bLOSE!'B' “.CHIDE LFT“ Posen ceLerell v cosvisP s W out I vea || wsmz ’
! = —1 i L H _ 1
i I -
, | PROG OOV SETNG
OTHERS T | -
1 . | |
H H I .
I | I H ’ . i | N . :
Ibsp 5. ' || 07N I eorr RS . S _FFGRSWI SOFTSN | NACRD i |
— - 2L i R It 1 b |
o |S——— " x
VISELECT . COPY ---G\.E EPL , 2
: |JI co ; EPL |
DI % 0ODE CNLY
| | |
| 59 SHEE C C-SE“ AT \
,,,,,, T - e _
| COMN L} pROCESS
ST e gt
| | |
- 1
POSIT laazm [ TIVE
' i r ' r I
B B | . T
I ALi . ABS [ E(TERN :E' _J\_Hnr :n—k'”._] Eqsl CALEN | WTHE :
__;_Il__J F _ | : | il I |

....................
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SET B PROCESS

OFFSET

—_— i
OFFSE” H WoK- | |

SHT |

¥ PROCESS

i . !
PABAN | 24N
L1
: i ! i
i — L L
D MOSETINGSES 2R - : Z FE rpg - ol
lPARAY SETING €. i o | SUDEY DIS? [PEEE CFs 7

. DISPLAYED FO3 EACH PRCGRAM

! i1 DSPLAYED BY THE FUNCTION DISPLAY

- CHANGE K=V : g
~
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3.3 NC OPERATOR PANEL AND DISPLAY SCREEN

3.3.1 Outline of Operator Panel Key Functions
Fig. 3.1.1 shows the operator panel of YASNAG i series:

JATA KEYS ESET <EY

q'-' GRAPHC Z.SPLAY PAR. 235 6 iPAR. 3 3.1.10i
= OF - {PAR. 3.3.1 2}
POWER ONI!CGF= 3JTTONS AJXILIARY KEYS
(PAR. 3.3.1. 1! PROCESS '(EYS '
: ~i2 Y {PAR. 3 3 111
| iFAR. 3.3.1.37 ‘
/_/HW

1

'

1

1
: |
u

J— " l@@q@mmn‘i

(6

]

F

S - !
=L | | ooppasa;’ |
‘o |, 'oasaaseg |
=" . |, aaaNnes
e | |J|mmnnaa-@ |
] oDBBaBg
s |i OO0 ~0< 6
| AT T I 11 T LL L) Bc;ﬂ Ch
I —
SOFT KEYS : e REYS ANS b
s Erraal

|ANR 33.1.8

Fig. 3.3.1 NC Operator Panel

3.3.1.1  Power on/off buttons (

Vi
1.2,  Power-on -

|

If the button is.depressed once, only controller power is turned
on. Ifthe button is depressed twice, servo power is also turned on.

NOTE  with some machines, servo power may be turned on even if the button is depressed
only once. Refer to the manual by the milling machine manufacturer.

© | Power off button

This button is used to turn off power to the controller.

Controller and servo power are turned off at the same time when
this button is depressed.
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3.1.1.2  9-inch graphic display

The graphic screen displays data in al

sizes.

Ma:»cimur_n Number
of Characters

40 characters x 20 lines (or 25 ines) = 800 characters
(ar 1000 characters)
[1x1 size]

Display Characters

Numbers (0 to 9, ~. )
Alphanumeric characters (A to Z)
Special codes [/ (slash,) EOB, + - #. SP, =, ete.]

Katakana and ]r 1% 1 size only
JIS level-1 kanji set | ( only)

Graphic Display

640 — 400 dots
(high precision Lype)

® YASNAC ®]

— E—
" |

! |

i i
20 |
CR

25 :
LNES| |

y |
L |
i )

)

Fig. 3.3.2 9-inch Graphic Display
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3.3 NC OPERATOR PANEL AND DISPLAY SCREEN (Cont'd)

3.3.1.3 Process keys( M ﬁ M m |

Process keys are select keys used for dlspaly and wrmng

There-are five process keys. Depressing one of the keys enters the cor-
responding process. '

a.m-m

Fig. 3.3.3 Process Key

Program editing key: ~ Selects the program editing

process.
seT|- Set-up key . Selects the set-up: process.
, chning key . Selects the rcnning process.
Msintenance key : .Selects the maintecance

- process.
Cormmon key - Selects the common process.

3314 Sotkeys DN TREEERERS
Soft keys are select keys used for -display and writing.

NOTE In the feilowing expl anatlo'l hP Lerm "Usofl l\ex 5 rcfer: 1o the menu frames dispalyed on the

‘ower part of the screen. all 01gh acual kevs 1o pe depressed are from - ‘

lO“I‘"S[JO'ldlr‘Q w0 the five frames. This is for easy understanding of key funrctions.

There are two lines of soft keys, as shown in Fig. 3.3.4.

The upper line is called the job soft keys. The lower line is called
the function soft kevs.

Depress %\to enter the job select mode or the function select mode.

The current mode can be determined by the soft keys or the up/down indi-
cator on the screen.
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Select j‘obs in the job select mode and select functions in the function select
mode. :

In the function select mode, if six or more functions are available, func-

tion select soft keys on the next page are displaved by depressing .
; =N

NOTE If six or more functions zre available. the function aisplay change indicator is displaved as snown
in Fig. 3.3.4.

Depress soft keys -é\to ﬁunder the above conditions to select

jobs or; functions. The selected job or function is highlighted.

TINCTON = BPLAY
CUANGE -NDICATC

Fig. 3.3.4 Soft Keys

NOTE Move UP/DOWN indicator. and the box shifts upward or downward,
With top position, job seleet mode is displayed. for botrom positien, function select mode.
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3.3 NC OPERATOR PANEL AND DISPLAY SCREEN (Cont'd)

3.3.1.5 " Address keyS'( Bo : )

"~ Address keys are used to specify address characters to write data.

BEBD
|28

‘nenn
|mm--

o[/ [s] T

. ooDB
. anas

Fig. 3.3.5 Address Keys (28 keys)

{Meanings of special characters)

. Use for optional block skip command.

M - Depress the shift key before depressing o 1o enter

the special character indicated on the upper left of each key.

NOTE The special characters are ased for macro proéram operators.
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3.3.1.6 Data kéyS(mto o - )

Data keys are used to write zll numerical data including program command
values, too! offset, setting, and parameters.

7]s]s)
M ]s]e
088
o]

Fig. 3.3.6 Data Keys (12 Keys)

a to : Use 10 enter numbers.

: Use to enter sign.

: Use to enter decimal point.

3.3.1.7 Page keys( and )

Page keys are used to dispaly the next or preceding screen called

Fig. 3.3.7 Page Keys

page”.

(1) To display the next page. depress %

o
AN

(2} To diéplay the preceding page, depres 4\

(3) HoIdih;g down either of the above keys, pages are turned successively.
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3.3 NC OPERATOR PANEL AND DISPLAY SCREEN (Cont'd)

3.3.1.8  Cursor keys ( a g n u . ) - -

Cursor keys are .used.to move the- cursor on the screen
The cursor is a highlighted indicator on the screen.-

(1) Up and down cursor keys( 5 and a )
(a) Depress Q\ to mo& e the cursor toward the begmmng

(b} Depress % to-move the cursor toward the end.

(c) Holding dou n either of the above keys, the cursor moves backward
or forward continuously.

(d) To move the cursor to a specific number, enter the number and

depress key %\ or q\

(2) Left and right cursor keys n u

(a) Depress Q\ to move the cursor to the left:

{b) Depress Q\ to move the cursor to the right.
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3.3.1.9 Action :keys( _ )

Action keys are used for various purposes. When an-action key is depressed,
the screen is changed or data are input. Action kevs change the display.

(%]

&2
=

=
o
= -]
=

=
o
m
=

m
R

Fig. 3.3.8 Action Keys (6 Keys)

(cancel) - i .
' e Used to cancel wrong numerical or address data.

%]
H
=

(end of block] ;
(end o bfoc ) Used 1o specify the end of a block.

On the screen. semicolon (;) is displayed for EOB.

n

v

ert)

—
—

Used to insert data in memory.

=
wn
ki
=

Used to alter data in memory.
Used to erase data in memory.

Used to write data that have been entered by address and
data keys. ' '

— — —_—
“ ™
s < 5] 2 =
13 |8ls 13|35
. 2, St

s
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3.3 NC OPERATOR PANEL AND DISPLAY SCREEN (Cont'd)

3.3.1.10 Reset key | )

The reset key resets the- mternal status of the controller

(1) When the Q\ key is depressed the follovx ing operations are executed:
* Move commands are canceled
¢ The preread buffer is cleared
e Alarms are cleared if the cause has been removed.
¢ Tool offset functions are canceled.
e Auxiliary functions are canceled.
¢ The label skip function is turned on.
e Memory is rewound. '
¢ The reset signal is sent off.
® (G codes are reset.

¢ The kev buffer is cleared.

(2) The following items are not changed by reset:

* Absolute position of each axis

¢ |' command

*S and T commands

. Tool offset data settmg data. and parameter data

33111 AUX keys | [s] (] )

Use these keys to extend option functions.

o AUX KEVS

Fig. 3.3.8 AUX Keys

(Auxiliary key 1) : Used to switch programs. The key is disregard-
ed in a systemm where a program cannot be
- changed.
@ (Auxiliary key 2) : Used to add option functions.
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3.4 DISPLAY AND WRITE

3.41 Constant Display

Regardless of which process. job, or function is selected, constant display
is output at the top and the last six lines on the screen, as shown Fig. 3.4.1:

[ Y
e
T ALARw Loy TCOLAEST T 0itas N 15575 byt CONSTANT DISPALY @
CONSTANT ZiSPALY @
\ALT COMILETE - . | -
L A "ETE, | |"50L REST - ::,_CONST,‘.“NT BIS ALY o
y METFR, STP T ALM T Lo Jugp- CONSTANT ZISPALY o

— — L] consTant yspav @

: i l [ i iKEY 3JFFER;
e = ——— " constan dipav @
- - ' . {SOFT KEYS GN LPPER)

- \AND - OWER LINES
- 5 J
- ] - - —
ol 1 1 1 T 9

Fig. 3.4.1 Constant Display

Table 3.4.1 explain the constant display items:

Table 3.4,1 Constant Dispaly ltems No.

No Item N Message | Explanation
1] Screen title  ALARM. ) _ I'Selected job name of the screen is
OFFSET. | dispiayed as screen title,
, etc.
Process indication ! EDT, : ! Selecled process name is dispiaved.
| SET, ' -
RUXN, :
| A, |
. COM |
Program indication | Tool rest 1 l Selected program name is displayed.
. Tool rest 2 i This indication is net displaved for
Tool rest 3 | single-program systems.

Seven patterns can be selected by
| | parameter pm3105.
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3.4 DISPLAY AND WRITE (Cont’d)

Table 3.4.1 _Constant Display ltems (Cont’d)

Itern

| " Message

- Explanation

I Program no.

b i v

Program number of
running program in

! selected program is

displaved.

O kS
dispiaved if no pro-
grarn number has
been selected.

Seguence no.

Sequence number
of running sequence
in selected program
is displayed.

Operation resuits
and prompling
message

i INPUT OK? {Y/N)
! INPLT

INPUT COMPLETE
OUTPUT OK? (Y/N)

| OUTPLT

 QUTPUT COMPLETE

. VERIFY OK? (Y/N)
VERIFY =~ -= -~ -
VERIFY COMPLETE
CREATE COMPLETE .
COPY OK? (Y/N)

COPY COMPLETE
RENAME OK? (Y/N)
RENAME COMPLETE
DELETE OK? (Y/N)
DELETE COMPLETE
SEARCH GOMPLETE
INPUT O NO.

" INPUT. COMMENT.

- CLOSE COMPLETE
CLEAR ALL OFFSET ? {Y/X)
INPUT O NO.

CLOSING

SEACHING

MODE IS UNSTABL

Results of key oper-
ations and status of
execution of equip-
ment are displayed.
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Table 3.4.1 Constant Display tems (Cont’d)

- No. [tem I Message | Explanarion
Aiarm no, | 06001 Tep priority alarmu i selected
| to ! progrm s dispaiyed.  If no alarm oc-
Ga6a | curs in selecied program, top priori-
| === | ¥ alarm in other programs is
i | dispalyed.
Alarm message | TH ERROR l Message about top priority alarm in
ILLEGAL CHARACTER | selected program is displayed. Ifno
| EXTERNAL i alarm oceurs in selef;teld prograr?,
[ . - message anolt top priority alarm in
| .- o | ather programs is dispiaved.
X ete)) i
Alarm location ; Too! rest 1 l When alarm message is displved, the
Tool rest 2 | alarm program is displayed.
l Toal rest 3 | '
Operation mode | EDIT | Mode of operation of selected pro-
| MEM | gram is displayved.
| \MDI |
. TAPE | i
| sTEP | -
| HANDL _
| JOG !
RAPID I
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3.4 DISPLAY AND WRITE (Cont'd)

. -~ .Table 3.4.1 - Constant Display. Items (Cont’d}

[tem

| Message

I A Explanation

Warning -

| INPUT ERROR!
. NOT FOUND O NO!

- NOT FOUND:

| ALREADY IN'

1 EACH MEM. OVER!

~ PROGRAM OVER!
| VERIFY.ERROR!

| MACRO LOCK!

“ LINE LOCK!

| RUNNING PROGRAM!

© NC RUNNING!

| FORMAT ERROR!

. EDIT LOCK' ~
NOT.FOUND!
ALREADY EDIT!
SELECT MODE ERR!
COPY_ MODE ERROR!
MOVE MODE ERROR!
[NPUT ERROR!

| SETTING PRM ERR!

| SET PROHIBIT!

|- MDI BUF OVER!

© UNSUITABLE PRM!

' PROGRAM READING:

| FIX DATA READING'

| PROGRAM EDITING!

| Warning is a less serious
" alarm that does not opera-

rion. To clear warning.
" enter from Lkeyboard.
| change mode. or change
" sereen.
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Table 3.4.1 Constant Display tems (Cont'd)

No. Item | Message | Explanation
Operation status ' M/STFR : Status of selected program is dis-
! DWELL | played.

M. S, and T indicates that comple-
tion of corresponding code is wait-
ed. F, R, and DWELL indicates
cutting, rapid traverse, and dwell is
being executed, respectively.

Operation status

Status of selected program is dis-
played.

| sTP | Selected program is stopped.
| RST | Selected program is reset.
| BUF i Selected program is preread.
Alarm status I | Status of selected program is dis-
L ' played.
II_ALM ! Alarm occurred.
,I BAT l Battery alarm occurred.
! A/B I Both alarm and battery alarm oc-
| curred,
| BGA | Background alarm oceurred.
| BB | Both background alarm and battery
[ I alarm occurred.
LEBA i Absolute battery alarm occured.
| EB ! Both Absolute battery alarm and
’ | background alarm occurred.
| B/E | Both battery alarm and absolute har-
| | tery alarm occurred.
i AE | Both alarm and absolute bartery
i j alarm occurred.
! |
Label skip i LSK . Displayed when labei skip is on.
I

Programs are distinguished.

Key buffer

Data entered from keyboard is
echoed back. (Up to 40 characters

i can be input.)

Soft keys

| Select keys zbout display and write.

(Upper and lower lines)
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3.4 DISPLAY AND WRITE (Cont'd)

3.4.2 Pop-up Menu e
" " Use the pop-up menu To sélect a menu in a function.
" ", - Usually, one function-has one menu. The pop Up menu is displayed

when a choice of two or more menus is provided.

Y

FUNCTION |

i LSE 05-JF MENU ~0 SE.ECT
FACH: THESE MENLS.

(Example). When the [DELETE] soft key is depressed, the pop-up menu ap-
© pears as shown in the figure. The menu disappears when the

operator has selected one. k si> )

f_ ™
. (aﬂ:ﬁ:Ea:',;- )i TODL SEST 1052543 .\'12;45\
| £ACH
[T~ INPUTCEL © NO.

; MEV sTP . LEX

| bR o -
b L] [Cost_ [B=H] 1
\. .,

T 1 = 3 4 ) I
= —~~
 OIREEEEEEES

Fig. 3.4.2 Pop-up Menu for [DELETE]
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3.4.3

Key Buffer Editing Function

Cha_racters can be inserted in or deleted from data entered in the key buffer
display-area on the screen. )

Use this function to correct errors when,
* An error is found immediately after you typed data, or
¢ Warning message “INPUT ERROR!"" appears after you depressed

“the key.

(1) The-key buifer cursor indicated as an underline in this manua blinks
on the first column of the key buffer area. As characters are entered,
the cursor moves to the left of the string.

(2) If cursor key a or D Is depressed after characters have been
entered in the key buffer area‘; the kev buffer cursor moves accordingly .
In other words, the cursor key takes effect in the key buffer area only.

NOTE  The cursor keys move 1he eursor n the whole sereen when no data have beer Nput in the key
buffer area, :

(3) Editing in the key buffer area is explained in the following examples:
(a) Delete

( GOO X100. 2100, ; |

Suppose the above data have been entered and are displayed on the
key buffer area. Delete X100,

Depress n to move the cursor to “*7Z°’.

- 1GO0 X100. Z100, |

Depress

= the key five times to delete “X100. "

1 GOO Z100. ; |

. Each time the key is depressed. the character before the
E o

“key buffer cursor is deleted.

NOTE  Ifthe key buffor cursor is positioned at the first colurmn of the key buffer area. nothing
: can be deleted.

— 369 —



3.4 DISPLAY AND WRITE (Cont'd)

(b) Insert - BESR
£ X100, 7100, T .

Suppose the above data ha\ e been entered and are dlspal\ ed in the
_key buffer area. Insert HGOO. before - X100

Depress oﬁ\ to tove the cursor to, X"

XlOO ZIOO

H Enter E m E The characters are 1nserted be-

fore the key"buffer cursor.

GO0 X100. Z100. ;

3.4.4 Buzzer Function
The buzzer can be sounded when data are entered from the NC operator
panel. Whether to sound the buzzer can be set w 1th rhe paramet.er as follows:

pm0007 D7 0: Not sound the operator panel buzzer
1: Sound the operator panel buzzer.
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3.4.5 (Program Editing) Process

Part pfograms are created in the editing process.

The following operations are executed in the process: part program
editing, program list display, and I'O- with external equipment,

These operations can be started anytime regardless of the controller
operation mode. The operations can also be started during automatic
operation, o

The operations are classified into the following three jobs: part pro-
gram editing, part program list display, and part program /O verification.

Procedures for the operations are explained in the following:

1] Deﬁress the key. Any of the following jobs is displayed.

1 -gPart progrm editing See Par. 3.4.5.1 (page 372)
‘ -_iPart program directly job . See Par. 3.4.5.2 (page 395.) |
. ?Part program |/O verification See Par. 3.4.5.3 (page 411.) |

To display a necessary job, depress the corresponding job soft key
( EDIT . { DIR ], or [INJOUT].) Otherwise, depress the ]paca] key
&

1
'%h ﬁ‘

to switch the displayed job.
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3.4 DISPLAY AND WRITE (Cont'd)

3.45.1

Part program editing

Depress the | EDIT ] job soft key. The following functions are available in

this job:

" (1) Part program call (page 373) : " Calls a part program to be edited on the

screen. -

(2) Part proé.ram edit (pagé 376) Edits the part. program called on the
screen.

(3) Part prbgram save (page 390): Sav'es the part program that was called

to edit on the screen.

(4) Part program delete (page 392} Deletes a part program.

Détails of the above functions are described in the following.
Up to three progrars can be edited at the same time using an option.
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(1) Calling part program to edit.

Call a part program to be edited on the screen. If the specified O-number
is not in memory, a new program is created.

KEYPOINT

— N

Se SRR pam

lEDIT | D (oPEN| o Bo8aad: w o

P = &\ nBe. RO
T e O\ o IR

i {OMITTABLE;) ENTER THE O-NUMBER 10 BE CALLED.

Boag ©
F Tl :

ENTER COMMENT.

f> \\ ith the use of an option, up to three part programs can
_be called at the same time by repeating the operation in the
~above box.

The [OPEN] function soft key need not be depressed.

NOTE 1. Inthe editing protibited status, new program rumbers canne: be created. Glear the cditing
‘prohibited status in advance.

2. °A currentdy runnirg program can also be called. bt cannot he edited.,
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' 3.4 DISPLAY AND WRITE (Cont'd)

Depress the [ EDIT | job soft key. :

)

—
]
I

- -
SRCC iEDIT: ECT TOC_REST G 125343 N:i2143

*AEM - STP LSK

[st] NOJT 1

L Toven_ [ougse | [eeFen [REETE [ [ )

. - _- 0
i 1 2 3 4 5§ —~
ol 1 1 1 1 1°) |

Fig. 3.4.3 Part Program Cali Screen

Depress.the [ OPEN ] function soft key.

“INPUT O NO.” i isplayed. This step can be skipped.

Enter the O-number of the program to call.

(For example %%%\ng\ .

If the input O-number is in memory, the contents of the part pro-
gram are displayed. If the number was not found, “INPUT COM-

.MENT’! is displayed.

Enter comment.

(For exampll; %\E@\%\%\g ) |

To skip comrﬁent,—depres;s the [wr| key only. If the specified O-

number was not found, the new number is entered in memory and
displayed on the screen.
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The contents of the called part program are displayed as shown
in Fig. 3.4.4:

-\
3 ™
SR3G (ECIT! ECT “COL3ES™ " 012333 N17345 |
T oca0:111 H
i Gss T
2 Meoe:
3 Gas
1 Xzs
5 Gol !
§ Z-1¢ i
T Gaz2 5.9
8 Gol !
9 W-5. i
9 U3, 3 )
1 GED |
MIM : ETP L3K |
GR INOL™ :
k ~["oPen"] [[CLOSE . [3o7 oH] [Cae: )
N J
1 2 3 a Sy —~ i
O S |

Fig. 3.4.4 Contents of (One) Called Part Program

‘B Ifanother program is 1o be called, depress the [ OPEN ] function

soft key. qA

“INPUT ONO.” is displayed. Up to three part prgorams
can be called at the same time using an option.

Fig. 3.4.5 is the screen display of two part programs.
Fig. 3.4.6 is the screen display of three part programs.

-

- —)
PROG 1EDIT: EDT TOC_REST10123435 N123235

OO0 Y

I
T 0111
NICol GOC Tol21:
{9052 MOB
3 G96 S1:8 Mo

X203 Z1.5;
Gl zo & Fie |

wEM sTp LsK
IR NCT i

—[Ccoen ) [ciose | [BorcT) [oEe el ] s

;

- J

Fig. 3.4.5 Contents of (Two) Called Part Programs
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3.4 DISPLAY AND WRITE (Cont'd)

SRCG ECT:

092111

0111

/

[©)
Fig. 3.4.6 Contents o; {Three) Called Part Programs

NOTE 1. 1fa program is callec aithough there aiready is a maximum rumber of programs that can
) * be edited at the same time. the new program is opened afier a program that was selected
by the [BUF.CH function soft key has been actomatically saved.

[ °F " - OPEN]

2. A program czr: be called wilthout using the function soft key: %
— s — A bl 3 1 i
¢ Trier the O-number of the program 1o call. then depress the  [WRL  key.

& If the O-number is ir. memory, the program is called..
» If the O-rurber is not in muerrory. INPUT COMMENT " is displayed, indicating that the
ProOgraim is new.

* Enter corrmen: and depress the  WRL key.

@

(2) Editing part program
Edit the part programs called on F.he screen.

Expansion editing functions (copy, move, alter/erase with range
specified) can be used with an option.

KEYPOINT
( ™\
SOFT - - ; .
FUNCTION KEY [GELECT| COPY [MOVE| [ REPL ! BT/TOP
BUF CH, = - -+ oSo &
IOVE THE CURSOR TO USE THE ABOVEV-KEYS TO EDIT THE PROGRAM.
THE O-NUMBER OF THE
PROGRAM TO BE EDITED. )
.
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B If more than one program has been called, depress the [BUF.CH]

®

function soft key for necessary number of times to move the cursor
to the O-number of the program to be edited.

‘\
o ™
(P'—‘OS:EDT' ECT TOCLPREST 101 22:3 ~:22;:-
CRC 0a033s i
RS EH H
1
Y] ST 2 L3k
| L ECT o3 NSUT
-'L ~Tsezs [coevy | [t 37T0° [Z[ J
A

|_-1-

Fig. 3.4.7 Part Program Editing Screen

I-idit programs using the following keys: function soft keys
L[SELECT] [COPY], [MOVE], [REPL], [BT/TOP]) editing kevs cursor

R EEE s
tess () SRR end v ke

Functions of these keys are explained in the following.
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3.4 DISPLAY AND WRITE (Cont’d)

KEYPOINT

7

Funclion soll keys

nvasea :
([SELECT]

[COPY]

J [MOVE] :

_[BT/TOP: :

[REPL) :

Inserts data immediately after the word indicated by the
cursor. [See (a) on page 379.]

Replaces the word indicated by the cursor with new

- data. [See (b) on page 380.]

:

Erases the word indicated by the cursor.
[See (c) on page 382.]

Move the cursor to the preceding or next block. Ena-
ble address search. [See (d) and {e) on page 383.]

Display the preceding or next screen.

Spe¢ifies the beginning _-of a character string to [COPY]
or [MOVE].

Copies data. (Inserts a copy of an already registered charac-)
[See (f) on | ter string in another place. Maximum characJ

page 384.] et string length: 1024 characters

Moves data. {Moves an already registered character string to)
[See (g) on another place. Maximum character string I
page 386.] \length: 10:24 characters = Py

-

Replaces data. | Searches for a specified character string and)
[See (h) on \replaces it with a new one. J

page 388.]
I\oni—'es the cursor to the last address of the program dis-
plaved on the screen.

If depressed again, moves the cursor to the first ad-
dress of the program displayved on the screen.

The destinations are switched every time the key
is depressed.

NOTE

1. In she editing probibited siazus. editing is impossiblc.
Clear the editing prenibited status in advance.

2. A currentiy running program canno: be ecited.
Stop the program before editing.
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(a) !nsérting word

KEYPdINT

( : Ty
(o] 7]s]s.

m\ ~ g@ ~

880 >

S8
S
ko]0

nm— =13
SPECIFY THE WORD ENTER DATA. 3
DMMEDIATELY BEFORE A
THE INSERTION LOCATION. J
. ,

Place the cursor at the word immediately before the location
where new data are to be inserted. Enter the data, then depress

the > key. The data are inserted immediately afrer the
Q

word indicated by the cursor. -

(
e Y
PROG {2JIT; ED™  TGC_RESTI1G 12243 Ni12343
000113
| o1 ;
. Na Geo Tar¢::
PN M08
N G492 S153 Mag
N X28.3 21 5: |
N G331l Za. s Fz2¢i;
[ |.\' I-t9.3 Pj5: [
~ GG2 Z~15.5 15, |
-ON Col ©ol s’
|~ w-3. 5; i
N N uv3. 5
| I'Nan11 cos 7o, 5
i,
i R sTP LSK
DR NOLT :
‘ —_O%En ! [ CLOSE | [BuFca]| MoeleTe ' )J
| N

| ' I
! ~— |
|

Fig. 3.4.8 Screen before Insertion
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3.4 DISPLAY AND WRITE (Cont'd)

For example, enter Q\
= > B (}\

The screen changes as follows: -

N

POVEV T &I LEX
. | 5o N : |
. | T ) =T P 1
- — & A - —_— L
| \ — |

A

- _/
- ——
DEREEEEES

Fig. 3.4.9 Screen after Insertion

NOTE After irsertion. the cursor moves o the last input WOra.
L} to 0 words can be inserted ai one time by this operation.

(b) Altering word

KEYPOINT
(_ ™
5. BOEE BOo
pSo - g@Ee. - BEE
SPECIFY THE \K"ORD TO ENTER DATA. m )
BE CHANGED.
L N - s

Place the cursor at the word to be changed, enter new data, then

depress the ALTE-% key.

The word at the cursor location is erased and replaced by
the input data.
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000111

s , T 0 s it e }
PROG :=DIT: ED™ TOOLRES™ "0 12543 N12513

PMEM sTP L=X

i i EDT 15 NTUT i !
|L TN ) A ST | J

L J
ol T T T T 1 |

Fig. 3.4.10 Screen before Change

e

The screen changes as follows:

Y
- . 3
PROG i IT: ED™ TOOLAEST 1 Giz343 N12345
ocol11
1 cas | |
2 MEE:
3 G935
i X2
3 Ga
[ i
T GAa2 H
g G |
[ | !
15 5 .
i

z STP LSK !
| LR oo <
I LCFEN [ £.05% i [Bor o, [BE=E] | ' J

(N

~
I T g o
 DEEEEES
[A— |

Fig. 3.4.11 Screen after Change

NOTE If more than one word (up 10 40 characters| is entered. only one word is replzeed by
: the input daia.
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3.4 DISPLAY AND WRITE (Cont'd)

(c) Erasing vgord @

KEYPOINT

nga -

MOVE THE CURSOR TO
THE WORI) TO BE ERASED.

Place the cursor at the word to be erased, and depress the :

key. Only that word is erased.

VEY

SFEM | - C 08 | (B oH] [DELETE H]

2T? LK

o BOLT i

N

—/

. .
— T X =
ol 11 1 1 1°®%

Fig. 3.4.12 Screen before Erasure

Depress the kev. The screen changes as follows:

X
N
[ - cpe- N
[ { pros ot EST SCOLBEST 1 GoIia Xo2143
i 2111
|
L e LEH ;
_ TET ] oE neou i
| PN | [Coe ] [3Eon ohEre | G |
____________ . J
. vy

Bl 11 1 1 1B

Fig. 3.4.13 Screen after Erasure
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(d) Moving cursor
o ‘Depress the up and down cursor kevs E and p 10 move

‘:\\_

‘the cursor to the precedmg or next block in a part program
: The cursor is always at the beginning of a block.

@ Depress the lefr and right cursor keys n and u to move
the cursor to the preceding or next word.

3] Depress the page keys ” and p to turn pages of a part
program. S

(e) ‘Address search

KEYPOINT

( Y @ Enter the character

'B E c) E a REVERSE SEARCH string to search for.
= N

m . » QE?RWARD SEARCH @ Depress cursor key

ENTER THE CHARACTER

STRING TO SEARCH FOR. ' D or a
\ i J

® Depress cursor key pg\ to search from the current cursor

location to the end of the program. During the search, ““SEARCH-
ING’ is displayed.

® Depress cursor key . Lo search from the current cursor

location toward the beginning of the program.

3] If the target word is found, the message disappears and the cursor
moves to that word.

4 ] If the target word was not found, a warning message is issued.

© To repeat search for the same character string toward the end of the
program, depress and a at the same time. To repeat

toward the begmmng of the program, depress and a at the
same time.

Search operation can be repeated any number of times until
a different character string is searched for.

NOTE In address search, the exact 1yped character string is searched for. Do not omic icading
" zeros. {Pattern search function)
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3.4 DISPLAY AND WRITE (Cont'd)

(f) Copy ([COPY] function soft key)

KEYPOINT

- FUNCTION S - FUNCTION
o SOFT KEY n SOFT KEY

ﬂa' =N ISELECT| = nau' = . [COPY

MOVE THE CURSOR TO EV”\ " MOVE THE CURSOR TO .L\

THE BEGINNING OF A THE END OF THE
CHARACTER STRING. - CHARACTER STRING
) TO BE COPIED.
FUNCTION '
SOFT KEY

= agu =) | *COPY

MOVE THE CURSOR TO .L\ g
WHERE THE CHARACTER

STRING IS TO BE
INSERTED.

@ Move the cursor to the beginning of a character string.

© Depress the [SELECT] function soft key.

-Indicétion of the key ““SELECT "’ is highlighted and the select mode
is entered.

NOTE 1  SELECT | functior. soft key is Zepressed when i is highlighted, ke select m.ode

e

s canccled.

©® )love the cursor o the end of the character string to be copied.
The specified character string is highlighted.

O Depress the [ C-()PY] function soft key. The selected character

string is saved in memory. At the same time. an asterisk is displayed
on the side of the [ COPY | function soft key. The character string
that has been highlighted returns to normal display.
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SRIOG{EDIT: ED7 TOOLSES™ " ©o27143 N12344
a0t

mEoyy ro )
H Cf ™N2UT

|
ol 1 1 1T T°T°R

Fig. 3.4.14 Specifying Character String to Copy

(5 ) f@flove the cursor to where the character string is to be copied.

® Depress the [*COPY] function soft key. The selected character

string is copied at the cursor location.,

© ;s long as the asterisk is displaved at the [ COPY | function soft key
[#COPY]. the same character string can be copied over and over

X

bx depressing the function soft key.

NOTES

Lo I power is nirned off the seloeied charae.
ter siring is clesved ard? the asterisx dis-
HPPCUTS .

[ R

- The same characer string can be ¢
I UWO oF NLere progranss witkoiol s
ing it W cack program.

! S0 10 MOVED s used after [COPYY, che
<P TR characier string selocted 10 copv s
. | : cloared.
I NPT e S AN i s | | 4. 1l mere than 1024 chractors are sclected

L\ f S te copy. “MEM.AREA OVER™ is dis

: S 1
1.1 1T T TR
O |

pliaved for warning.
-Fig. 3.4.15 Copy Secreen
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3.4 DISPLAY AND WRITE (Cont'd).

(g) Move ([MOVE] function soft key)

KEYPOINT
a .
: FBII-}'I(;-E\IE;\ a FUNCTION
. - SOFT KEY : SOFT KEY
ﬂ_aﬂ o SRLECT] © ﬂﬂﬂ - :MO\:’E"Qngu

THE BEGINNING OF A
CHARACTER STRING.
’ FUNCTION

SOFT KEY

{}
| B2

-\, THE END OF THE
CHARACTER
STRING TO BE MOVED.

MOVE THE CURSOR TO% MOVE THE CURSOR TO

MOVE THE CUGRSOR TO
~. WHERE THE CHARACTER

- NEMYSTRING IS TO BE

INSERTED.

—

. @ To specifv a character siring to__ be moved, do the same as for copy-
ing. The selected character string is highlighted.

—
(" o i
PROG (EDNT: 2T TOOL 3EET 1012343 Nt21l43
N - agoo111y
i CHARACTER STRNG |
T BE WOvEl Gas Tetst: i
-Mg8.; H
G944 »:130 MG3
X246. 2 Z1. 3
Gey Zo 5 FI¢
Z-1&. a5 F5:
Ge2 £-:3.5 13 2 :
G661 U3, 3 .
W-3. 5.
| S I
Gaa Za
MEY ST? L3K
I W WGT :

\

- [EHECT] |_coe | [(0VE ] [CRePL ] [ETTOR Bl

S

_J

5 I
i 1 E 3 =) 1
—

Fig. 3.4.16 Specifying Character String to be Moved

@ Depress the [ MOVE | function soft kev. The selected character string

is saved in memory. At the same time, an asterisk is displayed on
the side of the function soft key. The character string that has been
highlighted is erased. ' '
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“Move the cursor to where the character string is to be inserted.

‘Depress the [*MOVE] function soft key. The selected character
‘string is inserted at the cursor location.
© As long as the asterisk is displayed at the [MOVE] function soft key

;[*.\fIO\--"' E], the same character string can be moved over and over by

idepressing the function soft key. _

(PP.OG ECT ECT "COLRES™ ~ Ui 2313-N:21
000111

L3

-3
uoe

Ze. 3: |

MEM 8T LsK
o] we NouT .
—[seLect [ Eoev | Twove [rer. ) 'pmoe | [4]

.
- J

OEEEEEES

Fig. 3.4.17 Screen after Move

NOTES 1. I power is turned off, the selected character string is cleared and the asterisk disappears.
2. The same character string can be moved Lhrough 1wo or more programs.

3. If COPY is used after MOVE. the character string selected o be moved s cleared.
4. If more than 1024 characters are selected to copy. "MEM.AREA OVER" is dispiaved
for warning. )

If an O-number at the beginning of the prograim is included, 1he block cannot be moved.
If such is selected. "MOVE MODE ERROR!" is displayed for warning.

ar
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3.4 DISPLAY AND WRITE (Cont’d)

. {n) Replace ([REPL] function soft key)

KEYPOINT

- ™

FUNCTION & - e _
SOFT KEY [ le]clcll~]s]s]
(e | > BEED. BE8 o 7, -
% N || E!—! | (3\
e 2 -

ENTER GHARACTER STRING TO BE CHANGED.

TO 3E
REPLACED

nOEG BB E)‘”HL
> BEEP, B8ee, o v Q@Q
anP*: IIB & [ B2

TG REPLACE AX &
. ENTIRE CHARACTER

STRING

@ Depress the [ REPL | function soft key. “INPUT OLD STRING™ is

displaved. Enter the character string to be changed. (For exams-

ple, to change "GO0, enter: q\q\q\wn :

~
™

C N122 |

. . ‘
L

T P DLD STRIG | f |

VEY :TP LSEK | .

. e | ) .

O e . ooe 1 [woee (=L [ ehies 3] | |

[N

| g 2 ) % =)
Bl 1T 1 1T 1 <

Fig. 3.4.18 Replace Screen

— 388 —



(a)

(b)

(c)

(d)

“INPUT NEW STRING? is displayed. Enter a new character string.

%,

Q(For example. to change to ““G01,”" enter q\%\%

=

S30ZECT: BT OTOSLAES ™ ni254: N:ia:
09311

Fig. 3.4.18 New Character String has been Input

The cursor moves to the character string specified in @), and
“Yes/No/All?" is displaved. :

Depress % to replace the character string specified in O by ihe
ﬁ A

one specified in @.

If the character string specified in @ is at another location, the cur-
S0r moves to it.

If the character string specified in € was not found, then the replace-
ment operation ends. .

Depress %\ not to replace the character stri ng. Ifthe character

(2

string specified in € is at another location, the cursor moves to it
If the character string specified in @ was not found. then the replace-
ment operation ends.

Depress Q\to replace every character string speified in @ by
@

the one specified in 0. throughout the program displayed on the
screen, without asking for approval for each replacement.

To exit from the replacement mode, depress function soft, key [REPL)]
again, or depress the [RESET] key. AN
: ¢
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3.4 DISPLAY AND WRITE (Cont'd)

(3) Saving part program after e:diting
Called part programs must be saved after being-edited. Part program
memory in the controller is rewritten only after the program is stored.
After one program is saved, another part program can be called.

KEYPOINT

fi A

- FUNCTION FUNCTION
SOFT KEY SOFT KEY -

| suF .l o CLOSE

AMOVE THE CURSOR TO THE
L O-NUMBER TO BE SAVED.

_/

B Assume that Q—numbers of programs that have been called are dis-
plaved on the screen in Fig. 3.4.20.

Depress the [BUF.CH] function_ soft key to select the O-number of

the program to be saved. The cursor moves each time the key is
depressed.

"HB Depress the [CLOSE] function soft key.

NOTE  Ifanv process key oiher than editing process kevs is depressed while & part program is ve-
_ing edited, the program is auzomazically saved temporarily. Depress an editing process key

again o continue editing. , . N
Do nos turn off power during editing.  Save part programs before turning off power.,
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“ROGEDT) ED™ "CO_-REST 10123545 N12345
Qee1,1

OrIED

K 1 G392 Te:ai: |

N 2 Mos;

N i G¥E 5150 Mogj-

X $ X20.3 Z:i.5; .

N 5 Gal ZG.5 Fz23:

NOOOE Z-1¢.3: F5:

NGCGIT Go2 Z-315.5 13 b
P NCCCE GO: L. §- :
CNJCES W—3. 5
|N-:-ala usl3;

NCGI1 Gea Zo. s |
MEM sTP LSK

TEDIFS] DR N:DUT -
[[0%EN] Tcuos: | [BUrcq] [DeLETe] !

. /
| |
Fig. 3.4.20 Screen before Part Program is Saved

<4

Depress the [CLOSE] function soft key. The screen changes as

follows: ?\

{ <)

| rcaac,:em:- ECT TOOLREST 1012345 N:2345

, |
1
!

i MEM £TE Lak i

CT LT -
(- J

' 1 2 3 A 5 I
Mol 1 1 T TT-®

Fig. 3.4.21 Screen after Part Program is Saved
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3.4 DISPLAY AND WRITE (Cont'd)

(4) Deleting part program
There are two deleting menus:

| EACH : Delete a single part program.

| ALL j: Delete all part prografns.

KEYPOINT

(e EACH [See (a).]. -
. FUNCTION

- SOFT KEY. 208
DELETE 2]

N o B LY > B

ENTER AN O-NUMBER.

288
i st
) Q\ .E- ERAbEQ\_ 3

- ENTER AN O-NUMBER.

s ALL [See (b).]

FUNCTION FUNCTION  SELECT A POP-UP
SOFT KEY SOFT KE‘L MENLU.

GﬁﬂVéln 75| o :? e fw m

TO DELETE

e
N

TO CANCEL
DELETION

NOTE 1. Inthe aditirg protibized status. pars programs carrot be deleted. Clear the editing prohibiz-
g 24 g

ed status in advane.

2. A currentiy running progrard carrot be Geleled, Stop the program before deleting it.
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(@) EACH

(i)

.There are two procedures:
?Using [DELETE] function soft key

;Depress the [DELETE] function soft key.

=

“INPUT DEL O NO.” is displayed.

;Enter the O-number of the program to be deleted.

(For example, QN % E . m

Starting with O-number

Enter the O-number of the program to be deleted.

Depress  |suse

a

After (i) or (i), “DELETE OK? (YAN)” is displaved.

* Depress v to delete the program.

Then “DELETE COMPLETE” is displayed.
e Depress m not to delete the program.

i

NOTE I the specified O-number was rot fourd. “NOT FOUND O NOUT iz displaved.

(b) ALL

Depress the [DELETE] function soft key.

.
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3.4-DISPLAY AND WRITE (Cont'd)

- Depress the [DELETE] function soft key again:

The pop-up menu appears.

B Depress the cursor key % to select “ALL."

. — —

.~ . - =
PROGIEDTI- EDT TOCLREST “-piza4s N:13 4.51

CINPUT-DEC S NO. T -

Powepse STE LsX |
: EDT- ¢ OiF KoL
| TTFEn I CiosE | [BE.C- ] [DRtETE]
i _/

AN i /
 OEEEEEGS

Fig. 3.4.22 Specified Deleting Menu Screen

Depress the |wrR_ key.

A
=4

The pop-up menu for selecting the delecting menu disappears.
Then “DELETE ALL? (Y/N) is displaved.

® Depress %to delete.

Then “"DELETE COMPLETE'™ is displayed.

* Depress m not to delete the program.

NOTES 1. Iitre specificd O-rumber s calied for editing, the program is automatically saved and
chen deleted.
2. If the specified O-number is caliec and running, “Od kk &k & is displayed for the
running prog.ra'm. and the status i$ restored before any program is deleted.
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3.452

Part program directory job (job soft key: [DIR])

Depresé the [ DIR ] job soft key. The following functions are available:

N0} Disfialy part program directory: Displays the directory of part program

(page 396) numbers that are stored in NC
o memory. )
@ Call part program (page 404): Calls a part program to edit in the edit-
7 . ing job.
@ Erasje part prograru: Erases a part program.
(page 406)
@ Rename part program: Alters a part prograrn number.
(page 407)
& Copj' part program: Copies a part program.

(page 409)

Details of the above functions are explained in the following:
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3.4 DISPLAY AND WRITE (Cont'd)

(1) Display part program directory. . _
This function displays the directory of part program numbers that are
stored in NC memory. Up t6 10 program numbers with’ comment and
date can be displayved on the full screen. Up to 50 program numbers
without comment or date can be displayed on the full screen. To turn
on or off display of comment and date, use the [DSP.SL] function soft

e -

KEYPOINT : S S
- i A

JOB FUNCTION

SOFT KEY SOFT KEY

DR . - |DSPSL|
ﬁ‘@\

Depress the [ DIR | job soft key.

The directory of part prograrm numbers is displayed.

Depress the [DSP.SL] function soft key.

a

If comment and date are displayed, they disappear when the key is
depressed. If comment and date are not displayed. they appear when
the keyv is depressed. If the directory of subprograms are displayed.
comment and date cannot be displayed.
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Fig. 3.4.23 Display of Part Program Directory
with Comment and Date

Iy

function soft key changes the screen as fol-

I:)epressing the [DSP.SL]
lows:

Fig. 3.4.24 Display of Part Program Directory without
Comment or Date
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3.4 DISPLAY AND WRITE (Contd)

There are the following four display method menus. Select one by the
[SELECT] function soft key.

e Subprograms: - - Display all part programs that are called
. by the specified main program.

—
- |
| ® All programs: Display part program numbers that are
| stored. |
- - |
e Program number range:’ Display part program numbers in the |
| specification ; specified range |
'} » Range speqifi'ca_tign by: ~ Display part prograim numbers in the |
| date of creation _. specified range of date of creation. :
: ; |
| |
I

|
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KEYPOINT

[

FUNCTION
SOFT KEY

ﬂ{\ E>: IsELECT, © o

SELECT DISPLAY MENU.

« ALL PROGRAMS FUNCTION

[SEE (a}.] © SOFT KEY
:} RETURN -

=

* PROGRAM: NUMBER

v aas, age, Y
_ | B B

« RANGE SPCIFICATION ENTER LAST PROGRAM NUMBER.
BY DATE OF CREATION PROGRAM NUMBER

:> . @@\ o> aaa
: © o@e,

ENTER FIRST DATE OF CREATION. ENTER LAST DATE OF CREATION.

* SUBPROGRAMS FUNCTION
[SEE (@)] . 7] SOFT KEY

&
@?BIEQ@ o [Remmy,

L N

ENTER MAIN PROGRAM NUMBER.

RANGE SPEC FICATION FUNCTION
BEEG o 7]e]s] (7 ]s]s) SOFT KEY
:f> @ o> B8E 0 (wo i>B.Bl:> WRI ) | RETURY

SEEE) . 2008 ann ggglgﬂo_\'
- OFT KEY
an E = D )3 RF"'LR\'
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3.4 DISPLAY AND WRITE (Cont'd)

(a) All programs

H Set display selectlon to kALLY
In the initial state, ** % *ALL" is selected.

Depress the [RETURN] function soft key.

The screen returns to the dlrecton screen and dlspla\ s the directo-
ry of all program numbers

— Z ™
—_— ~
! pReciRy 37 OOL REST N
;l . o
i
' z A D e
i
- ‘ RIR STP S ek
. | go- DR 3 ROLT -
L | Y | 1 [zeasn 15 - )
- _ S

' 1 2 3 58 ~
ol T 1 °1 1 1<)

Fig. 3.4.256 Selecting ‘Al Programs”
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(b} ' Program number range specification
B Set display selection to ‘O NO. RANGE""

Enter the first program number.

z(For example, %%qﬁ\v ﬁ@) )
' & & Q\ = Q

B Enter the last program number.

(For example, Wal : , . n@l );
; RREE.8.5

Depress the [RETURN] function soft key.

The screen returns 1o the directory screen and displays the directo-
ry of program numbers between the first and last program numbers.

NOTE If the input range of program numbers is invalid, a warning is dispiaved.

( ~)

| i'( HRECTRY EGY OO SEST 1wt an s w:aag, |
| | ALL || |
| + 2 ND RERGE | I
| Ci009 ~ 1iz2ian |
- 3ATA PAKGE |
|’ | ¥ M - Y ooy on | !
l- COLLECT | |
I
| ]
| ]
|| M TP L=k || |I
| | ECT TToR ) weolT . | |
~

C J
_ONEEEES

Fig. 3.4.26 Specification of Range of Program Numbers
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3.4 DISPLAY AND WRITE (Cont'd)

(c) Range specification by date of creation
B Set display selection to ““DATE RANGE.""~

Enter the first date creation. :

Eor example, [, EX D Q\%\ b, [+ )
_0 éxanlg)e qf\ @\ @\m(;x'(&\ S % Q\

Entering the year only sets the first day of the year. . Entering the
vear and the month only sets the first day of the month of the vear.

Enter the last ‘date of creation.

(For example, Q}\QQ\E@\E\)'Q% 'C\%\GQ@T\)
g® N i ., 2 & &

Entering the year only sets the last day of the year. Entering the
- year and the month only sets the last day of the month of the year.

B Depress the [RETURN];funcﬁion soft key.

e

The screen returns to the directory screen and displays the directo-
ry of program numbers created in the specified period.

NOTE If the input range of date of creation is irvaliG, a warning is displayed.

I C-RzZ7RY EDT TCOLREIST "ot 2355 N1 2sic

COLLECT

o S VEV ATz L¥K

L T EEGE )

- - = _
BT 1T 1T 11 THR

Fig. 3.4.27 Specification of Range of Date of Creation
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(@)
l

‘Subprograms .
Set display selection to “*COLLECT."

Enter the main program nufnber.

:(For example, %FQ\E@\ @\%\B @é\ )

e

Depress the [RETURN] functionsoft key.

The screen returns to the directory screen and displays the directo-
ry of programs that are called from the main program.

NOTES 1.

When subprograms are dispiayed, only O-numbers can be displuved.

Comment ang date cannot be displaved and the [DSP.5L1

- Progrars that are cailed as subprograms but not storec are indicated witk: the program

nurchers blinking.

key is disabled.

=,

g 5 —\
| |(:-“iECTq ECT  TOOLREST w3: 2213 V::345|
| ALL
| 2 MO SANGE
OATA BANGE
| YoM o- Y M
#COLEST
| 012345
I
I
|
l VER 3TP LSK |
EDIT Cik TSGLT ’
T 1 TSETLAang ITT
- —Jr—r—, )
N J

Fig. 3.4.28 Subprograms
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3.4 DISPLAY AND WRITE (Cont'd)

(2) Calling part program ST s
Part programs can be called from the program directory-to the editing
screen by simple operation. If the input program nuraber has already
been stored, the scréen-automatically changes to the editing screen and
the program is ready to edit. - if the input program number is not stored
yer, enter commem: A new part program is created, the screen changes
to the editing screen, then the program is ready to edit.

To call a part program, do the sarme as in the editing job. Pro-
grams can be called:-by depressing the [OPEN ]:functionf soft key, or by

directly inputting the O-number and depressing the @ key.
: ) %

KEYPOINT = . o -
— . i - — - — - — ) - N W
0B - L RANCTION :
SOPT KEY | SOFT KEY (7}s]s] .
DR | = | |OPEN] o 888 o W
b : T DUMBER OF THE PROGRAM 70 3E ?
’; BEIEEEEQEDBE  CALITR S ;-.[.P&L_%D‘fr SAED), BETER THE B-AIYBER.

[F T2% G KUMBER OF TZ PROGRAM TO 3E CALLED
5 80T STORED YET. ZNTER COMMENT.

= Cp to three part program can be called by repeating the oper-
ation in the dotted line by an-option.

The [OPEN] function soft key need not be depressed.

v

( _

NOTES 1. New program numbers cannot be created in the editing prohiited state. Clear the editing
nrohibited stale before calling programs.

3. Ever, running programi can also be caled. but cannot be edited.
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( (C-'F!ECTR'T’ ECT TOCLPEST in123:5 523
ALl .

CIABCLZESHI JKLMNOE: : %
iTEST :
IYASNAL
{

2

1 e

FRre.

o

MEM

EC” [ TR | wouT oo

i TLOPEN | TEe it [RERaNT T

Fig. 3.4.29 ' Calling Part Program
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3.4 DISPLAY AND WRITE (Cont'd)

(3) Erasing part progarms

Part programs can be erased from the program directory by srmple oper-
ation. The operation is similar to erasmg programs by edltmg job part
program erase.

To erase a part program do the same as in the editing job.
Programs can be called by depressing the [DELETE] function soft key,

or by directly mput_the.‘O-_number and depressing the [ key.

KEY'POINT

e Erasing mdwudual O-numbers )
FLNCTION - - ggg
KEY _
el > 8 0 saeo () =
L o @ -
.EEE\TER PROGRAM NUMBER. TO ERASE
C ane hase P %
L - L =N ?
8 N
ENTER PROGRAM NUMBER. NOT ERASE (O
' |
SELECT POP-UP !
FUNCTION ~ FUNCTION — MENU. i
SOFT KEY  SOFT KEY :
| DELETE } 1ETE| O p |:'> el —J
~ J

NOTES 1. Part programs cannot be erased in the editing prenibited state. Clear the editing prohibited
state beore erasing programs.
Running programs carnol be erased. Walt until the programs terminate.

[

g TGOL REST L

AL IRLMNDE

Fig. 3.4.30 Erasing Part
Program

2 : !
3aT? L=EK
— .
DR NSCT -
ToEETE | BERAVE]| | coov o284




(4) Renaming part programs
Part program numbers can be changed by the following operation:

KEYPOINT

( . Y

SOFT Ky gg, -
RENAME - , WR
= O ame 0
SN ' (-Jo] B

EXTER OLD PROGRAM NUMBER.

TO REX -L\IE
(7]s]s)

f - 808 5
- f HBI NOT REI\AME

- ENTER NEW PROGRAM NUMBER.

B Depress the [RENAME] function soft key.

“INPUT OLD O NO > is displayed.

( N
(" DIRECTRY EDT TOOLREST1Q12345 .\'12345]
Al

Q00100 (ABCDEFGHEJKLM\OPJ 1990, 95, 25 98:40
000101 (TEST 19906. 65 23 10:42
000102 (YASNAC 11990, 05. 26 12:10
Q001063 1 ) 1999, 95, 3¢ 22:49
Q00104 [ %% AA %% 1990, 02. j0 C2:40
00105 ¢ }1%%6. a7, a5 1454
000:06 WORKi Y1990, 03. 95 20:30
000107 (WORK?2 11990, 98, 1¢ 15s:15
OGeLlD8 WORK< Ji99c. ¢5. 23 20140
096109 ( ) 1996, 94, 05 16:24

JSED PROG 25 USED CHaf 64004 7w

REST PRG T4 REST CHAR 9728 ¢ z5M:

* -7 “INPUT oLD o ND.

MEM STP LSK

EDT NTUT .
—[ O%EN | TCELETE | [renamE] T copv ! EEENH| J

N

Ol T T T T 71

Fig. 3.4.31 Renaming Part Program

— 407 —



3.4 DISPLAY AND WRITE (Cont'd)

Enter an old program number. 7 e .-
(FO; e\ample @Qng%\mg @@\ )

“INPUT NEW O NO.”' is displayed.

%

-

Enter a new program nufnber.

(FO? exar.nplet @\E@\E@\%\ E@@\ )

“RENAME OK? (Y/N)" is displayed.

. To.re‘n-a_me-t_he program, depress ‘(’\ .

e Not.to renafné the program, depress % .

For a program with the program number at the beginning, the
following parameter can determine whether the program number will
be automatically edited when the program is renamed or copied [See
()] B |

pm3005 D4 0: Does. riot edit the O-number automatically
when the program is renamed, copied, or
~stored. ' a
1 Edits the O-number automatically when the
program is renamed, copied, or stored.

NOTE The date of the programu is not updated when the program number is renamed.
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(5) Copying part programs
Part programs can be copied by the following operation:

KEYPOINT

( f )

UNCTION

SOFT KEY . gg .

copy| gap. > U o
& - o] &

ENTER ORIGINAL f-’ROGRAM NUMBER

: a a ) TO COPY
B, E £ [wrl W

1o - R " NOT COPY%

ENTER NEW PROGRAM NUMBER.

Depress the [COPY] function soft key.

“INPUT ORIG. O NO."* is displayed.

Lorl
-}
“m
Py
x|
o
=z

QoooocoonLo
5D @ v o3

CEI00 SABCLGEFGHT JXLMNOP: 19s¢e a3 23 G5z
24 TEST i

T
EDT TOOLREST "0:234: N”“SW
IVASNAC i |

%% AA %%

32 PROG 23 USES CRAZ
IEST PRG *i  FIST C-a3

NAUT ORIG O NO

MEM sTP
2 EC ™ IN:0L™
| ~ oPeN_ | TCaLETE; [5evanE] [copy i1 DSP 5L

J
ML T TTTTITHR

Fig. 3.4.32 Copying Part Program
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3.4 DISPLAY AND WRITE (Cont'd)

Enter the original prbgram number.

- (For example, ' ’Q )'
A NN l—(g\

“SINPUT NEW O NO.” is displayed.

Enter the new program number to be created.

. LLLEY

“COPY-OK? (Y/N)" is displayed,

e To copy the program, depress a@

e Not to copy the program, depress w@

NOTE The rew program created by copying has the new date of creation.
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3.453

Part program 1/O verification (IN/OUT] job soft key)

Depress the [IN/OUT] job soft key.
for the job.

@ Partfprogram input funection:
(page 412)

@ Part program output function:
(pagt;a 418)

(3 Part program verification:
function (page 428)

@ BG reset function (page 433)

® I/0 equipment setup function:
(page 434)

The following functions are available

Stores part programs from external
equipment to controller memory.

Outputs part programs from controller
memory to external equipment,

Collates part programs in external
equipment to that in controlier memory,

Input, output and verification can be
aborted by the [BG.RESET] key.

Determiines data I/0 interface baud rate,
stop bit length, and use of the control
code.

Details QE‘ the above functions are described in the following.

NOTE 1in the editing prohibited status, part programs cannot be input, output, or verified.
Clear the editing prohibited status in advance.
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3.4 DISPLAY AND WRITE (Cont'd)

(1) Part program input function.

There are EACH-and ALL input menus, which can be selected from the
pop-up menu. : -

. | . EACH Eme1 palt programs one by one. I | -

e ~\LL Enter all O-numbers on a single tape _ _'i
i —

KEYPOINT .. . s

* EACH, [SEE @. . . FL\CTIO\I 0 FL\CTIO\

N 1:1] THALT! ©> |HALT| -:
p@@ﬂ.ﬁﬁ -E\ q\
’ IEE R FUNCTION .

m : SOF'TKE\

ABORT BG.R RESE OR @\

FUNCTION FUNCTION : B _ _
SOFT KEY SOFT KEY : T
ENTER AN-O-NUMBER. ~ | %\

[ pszc =S C |
? ' |
| NOTE  1f tre Gnumber 5 on the inpat tape.
|
I
|

CONFIRM deoress the ey Oniy.
A g
COMMUNICATION >
PARAMETERS.
o ALL [SEE (b)}
SELECT FROM
FUNCTION POP-UP MENL.
S0OFT KEY u
TO ABORT INPUT
I——4 I:> ’—> L_ %\Q OPERATION,
%\ %N S\ GO TO *.
\
X

\ v
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Depress the [RS232C] function soft key to confirm communication
parameters. e . :

(a) -EACH
‘Depress the [ IN ] function soft key.

-

“I:\TPUT (E‘ACH)” 1s dlspla:\-ed

Enter the O-number of the part program to be input.

'E(For example, %%n wr] )
e BRAE

® If the O-number is on the input tape, the number need not be

entered from the screen. Depress the @ key only.

® Even if the O-number of the program is on the input tape, the
- .brogram can be entered with a new O-number. Whether to
' change the O-number at the beginning of the part program can
be determined by the parameter:
pm3005 D4 0: Do not edit O-number automatically at
' program rename/copy/save.
I:  Edit O-number automatically at program
rename/copy/save.

® I[fan input O-number has already been registered. a warning can
~ be’issued or the existing O-number can be deleted. Select, either
: by the parameter: - .

pm3005 DO 0:  If the O-number input from tape is already
registered, issue a warning,
1: Ifthe O-number input-from tape is already
registered, overwrite the existing program
by the input program.
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3.4 DISPLAY AND WRITE (Cont'd)

.- - - -B Programinput is started and the part program number input screen
shown in Fig. 3.4.33 is displayed:

- \
 (PROGRAM EO ° DT TOC.PREIST1 giz234: N2 5w
K2UT 1EAC :

AEN TP LSK
I, ) £DIT o] 1
—PAUSE | T . RET Sk
N v

1 2 e |
OEBEEEES
- ]

Fig. 3.4.33 Part Program Number Input Screen

To halt input operation, depress the [PAUSE] function soft key.

While input operation is halted, the [PAUSE] function soft key is high-

 lighted.

To restart dperation, depress the [PAUSE] function soft key

-

B To abort operation, deﬁréss the [BG.RESET] function soft key or the

LAl Loy ) %

___ Ditference of the [BG.RESET] function soft key and the key —

e [BG.RESET] function soft key: Aborts only /O or verification
with tape. Operation of the pro-
gram is not affected.

again.

o MRl kev: Resets all operations of the controller.
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B When a completion M code (M02, M30, or M99) or code % is found

-on the input tape, input operation is completed. After completion,
“INPUT COMPLETE is displayed.

NOTE ‘Tre RETURN! fanction zof: key is disabled un:i: irput operation is compleied.  The process

P

\<7

kevs arc effective tnroughout the operation.

Whether a completion M code be regarded as the end of the
brogram can be specified by the following parameter:

pm3005 D3 0: Do not assume the completion M codes (M02,
M30, and M99) as the end of the program.
1: Assume the completion M codes (M02, M30,

and M99) as the end of the program.
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3.4 DISPLAY AND WRITE (Cont'd)

(b) ALL
Depress the [ IN ] function soft key. -

-

Depress the [ IN ] function soft key again. “INPUT (EACH)"" is
displayed. q\ ‘
a3

Depress the | N ] function soft key again.

-

e

The'__i:)jop-ﬁp me:r}g_ appears. (See Fig. 3.4.34.)

' ‘B Depress cursor key p to select ALL.

! 3
| CPRDGRAY f0 AT TOOLEST 1orz3as N12343) .
! INP_T BAT: :
| | £a0-
i INOYT ST
| AL |
COMEM TP LSK
| bl CR i :
1
w2 vk ] [zacl [
N = )
\ .

i 2 3 S —~ !
BT T 1 1 1 I-N

Fig. 3.4.34 Selecting ALL O-number Input

B Depress the |WR.  key.

The pop-up menu disappears and the ALL O-number input screen
is displayed. _ -
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B “ALLPROG.INPUT" and "“INPUT OK? (Y/N) are displaved as shown
‘in Fig. 3.4.35: : ,

-

PROGRAM G DT TOSLPESTY Q12345 Ni2348
INPUT :ALLI

ALLPROG, IPLT

I
| ESiT b N:QUT :

/
ol 1 1 T T TR

Fig. 8.4.35 ALL Input Screen

|
|
[ INPLT GK? 1viN: |
|

a ° To input programs, depress .
N

- Program input is started, the screen changes, and the contents of
. the part programs being input are displayed as shown in Fig. 3.4.33.

* To cancel input operation, depress m@
w

To halt or abort input operation, do the same as in (a), EACH 0O-
: r{umber input.

B The ALL O-number Input operation is completed when code % is in-
put. When the operation is completed, *INPUT COMPLETE" is dis-
playved.

— 47—



3.4 DISPLAY AND WRITE (Cont'd)

-(2) Part - -program output fanction - S
The following six output menus can be selected from the pop-up menu:

) EACH .~..... ~ Part plograms are output one by one.

(2 PLR (plural) ........ Spemﬁed mo or more part programs are

- output. ’

{3y RANG (range)........ Part programs in the range between specified
O-numbers are output.

@ ALL .................... ALL part programs in controller Iemory are
output.

& COL. (correlated) ... Up the 500 subprograms that are called from
a specified part program are output.

® DATE ............. Parl;_prbgrams created on a specified date are

output: .

— 418 —



KEYPOINT ..

( ] Y
* EACH [SEE (a)] - FINCTIONTS  FUNCTION !
'"‘””ﬂ "Qﬂt"'m-_.\:'[{sa SOFT KFY :
. 200 | ’_‘/|Hi\LT|‘>|HALT|
PI o T - B l - -
FUNCTION ’= 88 a BLOCK BY V@ @\ :'
SOFT KEY ' i | [BLOCK - '
RS232C | F:> HALT| o> |5[1~5’$‘L“1~| >l | H%LT
ENTER AN O-NUMBER. | [ ] ﬁ -
o TRy TR TR
DA I END: :
DARCETES, ; ’_‘:> %.END| |
& f
FUNCTION : ;’ 0 \ i
SOFT KEY i ! ;
T i X | BG RESET! RESE OR j
CoUT IC i !
; CAN
:  TO CANCEL FEEDER BLOCKS i
i AT BEGINNING AND END ;
. PLR., RANG., ALL, COL., OR DATE [SEE (b)]
: SELECT FROM THE
FL\CTIO\ POP-UP MEXNL.
SOFT KEY e
>l ouT | o GO
w ¥ ™
- e
PLR. (SEE PAGE 423) ®* HALT
- OUTPLT BLOCK BY BLOCK
RANG. (SEE PAGE 424.) * END
ALL (SEE PAGE 425) > TO%
- ‘COL. (SEE PAGE 426.) * ABORT
* CANCEL FEEDER BLOCK AT
DATE (SEE PAGE 427.) BEGINNING AND END
— _J
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3.4 DISPLAY AND WRITE (Cont'd)

Depress the [RSZBZC] function soft key to conflrm commumcatlon
- parameters. - - - -
(a) EACH

Depress.the [OUT] function soft key. " . .7
“QUTPUT (EACH) "is displayed.
Enter the O- nunﬁbei of the progrrﬁ to be output.

(For e\ample ' %n ﬂ\ )
| Q\

Prograrn output is started. and the screen changes and dlspla\ s the
contents of the part program being output, as shown in Fig. 3.4. 36.

) R
ot TODLIEST T 12345 N12345 - -

5,,..JL;"PJT_: crp  iex
. o [FE)
1 FRET..«n]E[

N
! 7-_1'

Fig. 3.4.36 O"—number"Output Screen

B (Halt)
s To halt ourput operation, depress the [PAUSE] function soft kev.-

- While output operation is halted. the [PAUSE] function soft
7 key is highlighted. :

To restart operation, depress the [PAUSE] function soft key
again.
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'(Output NC statements block by block)
iTo output NC statement_s block by block, depress the [PAUSE] func-

tion soft key, then depress the [SINGLE.OUTPUT] function soft

s

:key. Each time the [S[L\'GLE.OUTPUT] function soft key is depressed .

one block up to an EOB (:) is output. To restart operation, depress
the {HALT] function soft key again.

(End)

To end output operation, depress the [%.END] function soft key.

"6 and the feeder block are added after the output data so that
the output can be used for NG format tape.

{Abort)

To abort output operation, depress the [BG.RESET] function soft

key or the @ key. _ : %
| o

(Cancel feeder blocks at beginning and end of output data)

To cancel the feeder blocks at the beginning and end of output data,

depress the [CA'__E}? key during feeder output.

When output operation is completed, "OUTPUT COMPLETE "’ is dis-
played. '

NOTE The [RETURXN] function soft key is disabled uniii ouzpi operation is completed.

%)

The process kevs are effective throughoum the operation.
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3.4 DISPLAY AND WRITE (Cont'd)

(6) PLR., RANG-, ALL, COL.; and DATE . -

B Depress the [j OUT ] fﬁnc’ti’on soft key.

q;\

“OUTPUT (EACHY” is displayed.

A Depress the the [ OUT | function soft key again.

-

The pop-up menu appears to provide choice from EACH, PLR..
RANG, ALL. COL., and DATE. (See Fig. 374.37.)

Depress cursor key cf'or : p to selectan outpu_t pop-up mernu.
s TN .

EACH » POP-UP
P | MEN

i 37 ca @]

— & _{ogz 1 wim T - [5232C1 |

, . . |
, OIS

Fig. 3.4.37 Output Menu Select Screen

Depress the key.

N

The output pop-up menu disappears and the specified output menu
is displayed.



(i)é PLR,

KEYPOINT

( : T

= ENTER UP TO 20 O-NUMBERS.
- )
‘B8 Enter the O-number of the program to be output.

(For example, %\n , )
| e @\q) <

The cursor moves to the next line. Up to 20 O-numbers can be en-
tered consecutively.

B Depress the key.

(_DR-SGP.AM 5] ECT  YOC.REST1 grz3,4: N12343
GUTPUT iRANG)

CUTAUT O NO

LIC I I 3 A
L N N

YEM BTE LR

E:‘ L YER 8G_ RESET @ m
\_ 0

- J
T T TTTT) |

Fig: 3.4.38 O-number input Screen

. Prbgram output is started and the contents of the part program be-
ing output are displayed. The specified programs are output on a
single NC tape.
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3.4 DISPLAY AND WRITE (Cont'd)

(i) RANG.

KEYPOINT

o 588 = - 388 |
o 5 v wel G 0)

ENTER FIRST O-NUMBER. ' © ENTER LAST O-.\‘L!'!\'iBER.

B The opérator is requested to enter the first and last O-numbers of
the range to be output. :

r For example: 7 )

q;\%\@\% ' for the first’

O-number, and

: q;\g@\ E@ E@‘@R@\ f-or the'.last

L O-number , : )

.Fig.. 3.4.39; Screen for Entering-First and Last O-numbers

@ Program output is started and the contents of the part program be-
ing output are displayed . Part programs Between the first and the
last O-number are putput onto a single NC tape.

If no O number was found in the range; a warning is issued.
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(iiiy ALL

KEYPOINT

To output

"N

Not to output

B ~\LL PROG. OUTPUT’" and ““OUTPUT OK? (Y

To start output operation, depress a .

( )
i (ﬂncﬁnﬁ';‘ =.-'-C-L ECT  TOOLREST i Gra2uss xypag ? |
i OLTPIT ta L

|| AL PROG QUTSL™ Il
I

' !
I

|' |
i |l
I -7 OUTPLT OK? (Vi ||
| MEV 5T tax ||
| (Frig =TT . : |
| \_E;\I—'_l {OUT %R [e=_7r3r] [Ss25721 1] ) I|
A

|

—

—
BEEEES
S

Fig. 3.4.40 ALL Output Screen

ing output are displayed. _

All the part programs that are re

sihgle NC tape.

Not to start output operation, depress mf\
\E
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3.4 DISPLAY AND WRITE (Cont'd) _ i

. i1

(iv) COL.
Specify the main program among part prqg_r@ms to output the sub-
programs, program copies, ‘and macro prgg}'a_ms that are called in
the main program. - :

a4

KEYPOINT

- - ™
7]s]o]

| g 888 )
E"Q\* o8 E?—;,}.f> %

ENTER THE MAIN PROGRAM O:NUMBER.

\ —

B The operator is requested to enter an O-number. Enter the O-
number of the main program to output.

(For example, @Q\FQE@\@\E@\E@\9 )

«
B v
N SRICRAN 11O EDT TCO_FEST1 012343 N12345
i | ouTeLT o ECT:
COECT 3 KO
. I 0123475
1
i .
|
N IR
MZM AT? L3K
C e oa [Wod] oo
L [~ [our | [_ve=_] [ee =6 | [REZE2T] J

\

Fig. 3.4.41 O-number Input Screen

A Program output is started and the con.té:nts of the part program be-
ing output are displayed. The main program and the function pro-
grams called by the main program output onto a single NC tape.
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(v) 'DATE
‘The date of the creation and registration of a part program is kept
‘In controller internal memory. A part prograr can be output using
-this date.

KEYPOINT
(7]s]s 7]s]s] 2008
.gaa- @ -capn- 2 - aan- we]
B8e. © mBe. "\ gap, <«
—____ | = &
. ENTER YEAR. ENTER MONTH, ENTER DATE. ’ J

5] The operator is requested to enter the date. Enter the date of crea-
tion of the part program to output.

For example, |

ALN-N-Y.X X

BERERRR

If only the year is entered, all the programs created in that year are
output. Ifonly the year and the month arc entered, all the programs
created in that month of that year are output,

( Ty
(D?!GGRAM 10 EDT  TOOLAEST : 012345 N12543
OUTPJT 1DATE:

DATE
l 190X 0BMIgD

Fig. 3;?4.42 Date Input
: Screen

l | MER ’ STE LSK
e :
| T ) [vEr_ 130 mean [Razaar JJ

=
NI T TT71 T ®

6] Prbgram output is started and the contents of the part program be-

Ing output are displayed.  Part brograms created on the specified
date are output onto a single NC tape.
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3.4 DISPLAY AND WRITE (Cont'd)

(3) Part program verification function :
The following three verification menus can be selected from the pop-up
menu: :

- : !
e EACH ............. Pari programs are verified one by one.

I
-
l_ e SRCH (search) .. If more than one O-nurber isona smgle tape, |
| a specified O-number is searched for autormati- |
| cally, and only that O- number is verified. |
I
|

| o ALL ... -\11 O-numbers on a smgle tape are verified.
"KEYPOINT
ram - — 3 - " P 5 T = w
~« EACH [SEE (a)] _ . *
CRESTART T T
T ;\ER[FIC ATION FUNCTION |
7 .Ea 5 SEE]%R ERROR SOFT KEY !
= [ VERIFICATION.
,_f——:>b EEEﬁ wn{} iy el
FUNCTION FUNCTION | : g
SOPT KEY SOFT KEY | ! By 8 :
|RS232¢/=>| VER |2 | ENTER AN O-NUMBER,  Frooseommmmmmmmmemse e

% /, ' %\ || e SRCH OR ALL [SEE ( )|
’ ' T . ) ", SELECT FROM.
L ’ E%;%TQE; POP-UP MENLL
B L)
g " VER | :> : D w %

SRCH . .gg
F> e - B88 2 |w TO %
d i IIE' % N
ENTER O-NUMBER.

L:—’__'} % TOVERFY > TO %

- ©-ALL

_. - : | Cf} @ NOT TO VERIFY
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- - Deprees the [RS232C] function soft key to confirm communication
. parameters.

(a). EACH
B Depress the [ VER ] function soft key.

i Wl

‘Enter the -O—number of the part program to verify,
(For example. @Q\q) n@\n(} 9 )

B Verification is started

and the contents of the -
input tape part program if=|;9:£n[.l‘lg EDT  TOOL3EST ig:i2313 x =, 4ﬁ)
to be verified. | _cosar:o | |
| I
!
| !
i
| [
|
| VERIT | |
I wew TP 3K |
I I EDIT SR INoLT l |
! | BC =5t | [B2 =N T | |
-
/

Bl T T T T T-n

Fig. 3.4.43 O-number Verification Screen

Bl If inconsistency between the memory contents and the inpurt from
external equipment was found. the screen is divided into two halves.
The upper half displays the input from tape. The lower half djs.
@lays controller internal
data. The last EOBs (:)
of the unmatched L
blocks blink in | I
highlight.

A verification error
also occurs if the input
from tape is longer than
memory contents.

WEY ¥IRFY ERIGH 8T® I sR

L
I | T SF |I.‘_rTL"_|

|
lL [PABE ) o} 1 [35 F==f] TRETLRY [

Fig. 3.4.44 Display of Mismatch
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3.4 DISPLAY AND WRITE (Cont'd)

B To restart verification. depress the [VER.RESTART] key.

-

Verification is restarted from the beginning of the block next to the
one where the verification error occurred. 1f'a verification error oc-
curred in the last block, verification cannot be restarted.

(b) SRCH and ALL S

Depress the [ VER ] function ‘soft key.

A Depress the [ -VER | function soft key again.

-

The pop-up menu appears and the operator is requested to select
EACH, SRCH, or ALL. (See Fig. 3.4.45)

B Depress the cursor key a or p to select from the pop-up
menau. f N

TOCL FEST 1012245 :\“.23«5\w
EACH - : |
SaCkK | l POP-UP MENL
|_—| L[ | tFOR VERIFICATION:
| AL | | |
| 7
I WEM STP LSK ‘
| oI 22 [NouT 1 :
|

5 5.7 [ ver | [e_nese.! [Re232C E]J |

|
|
\.

_/

L
T 1 1T 1 1 K

Fig. 3.4.45 Verification Menu Select Screen

=4

Depres.s' the ?-key.

The pop-up menu disappears and the specified verification menu is
- displaged.
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(i) :SHCH

B. Enter the O-number of the part program to verify.
For example, Na wrl )
: O U N8

6| The whole tape is searched for the input O-number. When the num-
ber is found, verification is started from that O-number, and the con-
tents of the verified part program are displayed as shown in Fig.
3.4.43.

NOTE Ifan invalid O-number is input, “*NOT FOUND O NO!'™ is displaved.

Depress the key and restart from H.
)

If inconsistency between the memory contents and the input from
external equipment was found, the screen changes as shown in Fig.
3.4.44. The last EOBs (;) of the unmatched blocks blink in highlight.
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3.4 DISPLAY AND WRITE (Cont’d)

(i) ALL - -
B -ALL PROG. VERIFY" and "VERIFY OK? (Y/N)" are displayed.

To start verification” depress %
¥,

_(:' SROSRAM KO EJT  TOCLREST *o12315 N1233 ,w
B VEZFY 1ALz

‘ | AL PROG VEARY

< 7 GERFY GK7 TN

MMZM ST P L3K
DT e _ .

~aJr | T ve ] [ee ] (R5222; (5]
B

,_
% -Ir

N J

T 1 111 LR

Fig. 3.4.46 ALL O-number Verification Screen

@ Program verification is started, the screen changes, and the contents
of the part programs being verified are displayed.

To cancel verification, depress %
B If inconsistency between the memory contents and the input from
external equipment was found. the screen shown in Fig. 3.4.44 is

displayed. and the last EOBs (;) of the unmatched blocks blink in
highlight.
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(4) BG reset function
This is the background reset switch, which functions Vdifferently from

the @@é\switch on the operator panel.

The BG reset switch performs the following:

. .Aiborts [/0 verification operation
~ ® Turns on the label skip function
* Releases background alarms (ALM9000 to 9999)

The [BG.RESET] function soft key is disregarded if depressed during oper-

LN
ation.

The reset status indication on the screen (RST) is not displaved

even if the [BG.RESET] function soft key is depressed.

[ 7._4’\

—433—



3.4 DISPLAY AND WRITE (Cont'd)

(5) /O equipment setup function e
KEYPOINT
— - N
FUNCTION - , _
SOFT KEY et E Cai _
' oo | N _~. DEPRESS A NECESSARY
| RS232C RO v ©+ %) FUNCTION SOFT KEY.
. G~ 7 7 smEcta
: MENU BY
THE CURSOR. - .
\. = v,

Depress the [RS232C] function soft key.

The screen in Fig. 3.4.47 appears.- The screen is used to display and
set up communication parameters for interfacing with external equip-
ment according to RS-232C. There are the first and second ports

for input and output.

- - ™
(Progmav :0 EDT TGO REST 012345 Niz3ss !
| !0 uNIT SET I’y oLt
| AT 5232C RS232C
EQ;T NG NC2
= 4800 2600
S7G7 317 2BT ‘BT
25 g8T 7BT
FRIITY CFF EVEN -
ONCFF CN o= i
BTE CA"R_ 2N S |
oN OFF !
{ MEM sSTP LSE |
i
EDIT DR [maut H !
L Tzocl[zace] [aoe][ascg; e

N
BT T 1T T T T8

Fig. 3.4.47 1/O Equipment Setup Screen
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Place the cursor at a menu item to set up by cursor key a or
Different function soft keys appear as the selected menu item
changes. , _ '
Select and depress a soft key.

' Daie are written 'to the cursor location.

_.f (Example) In baud rate setup, depressing the 9600 soft key]
sets 9600 baud. J

NOTE sk s

indicates thart the item is automatically set up and cannot be changed.
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3.4 DISPLAY AND WRITE (Cont'd)

Table 3.4.2 lists possible setting for serial interface: - -

Table 3.4.2 Serial Interface Setting 2

Menu Item Input I Output
Eou - I “YE tape reader - o
quipraent .
_ General-purpose RS-232C I General-purpose RS-232C
Port .. First. - - . I L '-F‘arst.
or
L . ) Second . | Second
_ 100 or 75 i 100 or 75
. 110 or 150 I 110 or 150
300 I 300
. 800 I - -3.600
Baud Rate
1200 I 1200
2400 I 2400
4800 | 4800
9500 i 9600
o 1 bit | 1 bit
Stop Bit
2 pits | 2 hits
7 Dits I 7 bits
Bit Length -
5 Dbits I " 8 bits

Even parity

Even parity

Parity Check
0dd paritv

Odd parity

Communication
No | No
i
. Yes ) Yes
Control Coae f
NO ; No
} | -
: Yes . Yes
RTS Cotitrol I
No No
. | .
) - Yes Yes
Parity Check 1530
No | No

NOTE 1. Therwe RS2

are indepet

2 For communicaticn vy the baaad rate 9600 bps. use following parameiers.

Baud Rale

Stop 13

Bit Length 5 Dils

Purity Check Compunication NoEven:0da
No Gaia inkerent conrol No.
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The menu items are explained in the following:
(a) Equipment
Select YE tape reader or YE tape puncher when a YASNAC specialized
tape reader or tape puncher-is to be connected. If YE tape reader or
YE tape puncher is selected, the baud rate and the following items are
set.up automatically, and '3 % sk %" is displayed for these iters.
. Automatic setting: 4800 baud,
stop bit = 2 bits,
bit length = § bits,
parity check communication = No,
_ control code = Yes .
If general-purpose RS-232C is selec_ted; various equipment can be con-
. nected by setting parameters. '
(b) Ports
Select the first or second port.

(c) Baud rate

Set up the communication speed. In Table 3.4.2, there are two num-
bers each in the lowest two baud rate classes. Whether 100 and 110
or 76 and 150 are available is determined by the parameters pm001 1D7,
pm0013D7, pm0016D7, and pm0O0I8D7T.

If 1 is set for pm0011D7: 100 and 110 appear as soft kevs for the
first port input. If 0 is set for the parameter, 75 and 150 are displayed.
The same rates apply to pm0013D7 with the first port output, pm0016D7
with the second port input, and pmO018D7 with the second port output.

(d) Stop bit . _ '
Set the stop bit length.
(e) Bit length
Set the data bit length,

(f) Parity check communication
Specify ‘whether 1o use parity check by hardware.

(g) Control code
Specify whether to use control code.

—437 —




3.4 DISPLAY AND WRITE (Cont'd)

(h) RTS control

()

The RTS control governs Y ASNAC and connected communication equip-
ment using RS and G5. | L .
To performs RTS control, use RS-CS connection cables as shown

Cin the figure: . . s .

YASNAC| RS >< RS . [ Communication cquipient |
 ose” s

Parity check 1ISO "~ | L

Specify whether to perform parity check with data high_ei* bit at ISO code
1/0. This item can be specified by the operator even if YE tape reader
or YE tape puncher has been selected. A

Other communication control pararheters
DR line check

| . Input L Output When the corresponding

- parameter is 1, DR check is

. ] . [
First port | meO_l?.—_DZ _ pm0014 D2 . made for the specified in-

i put or output at specified

- Second port | pm0017 D2 ° pm0O019 D2 port.

(1)

The DR line check tests whether the DR line of the remote equip-

" ment is on (thal is, whether the equipment is ready). To perform the

DR check. connect the remote equipment that supports the DR line con-
trol function to the NG controller and the remote equipment DR line with
a cable.

NC data independent control

Specify whether NC independent check or character codes are to be
used. The following describes the diffrerence between when this con-
trol is provided and when it is not.

(1) At input

e When this control is provided
pm0004: D1, D2, D3 and _

pm3005: DO, D2, D3, D4, D5 are as set by parameters.

pm4100 to 4109 and pm4144 to 4146 are validated.

EIA/ISO automatic judgement provided.
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3.4.6

* When this control is not provided
. pm0004: x x x x 100 x pm3005: x x 0000 x 0
The parts other than x are fixed.
pr4100 to 4109 and pm4144 to 4146 are invalidated.
- Fixed to ISO. o
(@ ‘At output
-+ When this control is provided
. .Other than pm0004: D3 and pm3005: D5 are set as by parameters.
. pm4100 to 4109 and pm4144 to 4146 are validated.
® When this control is not provided '
pm0004: 0110x x x0  pm3005: x x 0 x x x X x
. The parts other than x are fixed.

Set;up Process

The setup process is preparation for cutting. 1In this process. tool offset data
and work coordinate system shift data can be displaved and set up. The
data can be displayved or set up any time regardless of the controller opera-
tion mode.

Depr:essrthe g&key. The [OFF SET] job soft key is displayed.

Depr(;ess the [OFFSET] job soft key. The offset job supports the tool

offset funection and the work coordinate systern shifr function.

B Select the [OFFSET] or [WORK] function soft key,

- -
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3.4 DISPLAY AND WRITE (Cont'd)

3.4.6.1 Offset function
This function sets up tool offset data.

KEYPOINT

—

FUNCTION . - R

SOFT KEY .Ba
[ OFFSET | > ;363 Q @TFJ} SET UP X- AXIS OFFSET. >

% IIEE!_. a (ABSOLLTE INPUT)

s

@.\ I\CRE\IE\"HL INPLT)

ENTER OFFSET l

NUMBER.
l——> SET UP Z- AXIS OFFSET

@ (ABSOLUTE INPLT)

| .-
|, m (INCREMENTAL INPUT)

E— SE'T UP Y-AXIS OFFSET.
| | LABSOLL"I‘E I\PUT}

| LTNCRE?\iENTAL INPLT)

7____1‘1_'__ _l_l____

bET UP NOSE R OFFSET.

E'C\

L_L___:) SET UP-CO_NTROL POINT.

[ —

o

ENTER NUMBER.
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There are the following offset data:

i X .. X-axis tool offset - l
Ii Z..... Z-axis tool offset ;
| R........ Nose R offset |
| Gl Control point |
| Y......... Y-axis tool offset (option) - |

The toolfoffset sets can be added by an option.

Tool offset  Standard: 16 sets
: Option 1: 99 sers
Option 2: 299 sets

Ina multi-program system, whether individual programs have separate
tool offset areas can be determined by the parameter:

Parameter pm4020 DO 0: Offset numbers are not assigned to in-
' dividual programs during multi-program
operation.

1: Offset numbers are assigned to individu-
al programs during multi-program
operation,

When the parameter is set to 1 and each program has exclusive offset
area. the total number of available sets are divided for the programs. FEach
program has the same tool numbers and offset numbers.

When the parameter is set to 0 and the:programs share one ofiset area,
the offset area is not divided. All programs share the unique tool numbers
and offset numbers. :
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3.4 DISPLAY AND WRITE (Cont'd)

(1) Setting offset data

B Use cursoir key a or a to place the cursor at the offset number
to be set. _ ,
Otherwise, enter the offset number to search for.

(For example, E@%\p@\)

s — )
[ S ™\
: C=78ET . Sz7 TOC. REST * ©°232E N 234
T x =
01 123 Ceo ©ogoc
TCzoc 273 £=2g Z 33C !
cz . 3 @3t > 62C
ce 387 RRELL
cs 527 3 4En
xi
2t
. MEM s-P 5K
OFFSET
—/

Fig. 3.4.48‘ Offset Screen (2-axis Specification)

B The cursor moves to the searched ‘offset number. Five sets of tool
offset, nose R offset. and control point including the searched offset
number. are displaved. ce : :

B Enter number. ¥
" "e To set X-axis offset

.......... Absolute input-
®
LeReRaBRN
........ Incremental input

* To set Z-axis offset.

%\ ...... Absolute input
%\ ..... Incremental input
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* To set Y-axis offset

% ..... Absolute input

..... Incremental input

' To set nose R offset _
B-N-N N-Xo
f \ ® O\ T @

* To set control point

BB

NOTE R:and C cannot be input with an incrementai vajue.
The number of ool offse! number sets can be increased by option.
For 3-axis specification, externai coordinates are not displayed.

(2) Cleéring offset data

B Depress % key.

a erress the [0 CLR] function soft key to set zero for the offset, data
at the offset number indicated by the cursor.

Depress the [ALL CLR] function soft key. “CLEAR ALL QFFSET?

(Y/N)” is displayed.

Depress ag\to set zero for all offset memory.
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3.4 DISPLAY AND WRITE (Cont’d)

g
| © ERSE
S
| c1 -
! 32 £l
-z 3
il 3
| oz 3
i _
‘ | v o 7= < - .8«
T ToRREET}
| TR : —
I« O iR {ALCRE | r id]
| —
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B !
Fig. 3.4.49 Offset Screen ([ALL CLR] has been Depressed)

-

<
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3.4.6.2 Work coordinate system shift function

Work coordinate system shift data can be set up.

The work coordinate system shift data are stored to offset number
T0O0. This value takes effect on every tool when the work coordinate Sys-
tem is set up.

In a multi-program system, the work coordinate system shift data is
determined for each program, regardless of the parameter that determines
whether the tool offset area is shared by the programs. '

(1) Setting work coordinate system shift data
Enter number after the address to set up.

. TQ set X-axis shift data

 meesnnos

............. Absolute input

L - NN N-Xc

e Incremental input

* To set Z-axis shift data * To set Y-axis shift data
a ...... Absolute input M Absolute input
Eﬂ ..... Incremental input QWA Incremental input

e To Eet C-axis shift data

...... Absolute input
N
%\ ..... Incrémental Input
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3.4 DISPLAY AND WRITE (Cont'd)

k9 - ol
- | [ vORK SHAT ST TOOL SEST 1.538002 m—:-_:cj:l‘
. ||| e ¢ zen EZ:::: |I
L |
o A EXCERRA
| | _ z1 s
: RACj 4
- N
|_ ||‘ S 0 | =
| i « "OFFSE m |
| - : - o
~ —

~ 2 B —

Fig. 3.4.50 Work Shift Screen (2-axis Specification)

(2) Clearing work shift data

Depress key [

Dépress the_[O CLR] function soft key to set zero for the work shift

N
X

data.
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3.4.7

Run Process

Created part programs are executed in the run process. During the process,
status of program operation and command values of the running program
are displayed. Also, internal switches can be displayed and set up.

The above jobs are classified as the program job, command value job,
and setting job. '

Depress the key. Any of the following jobs is displayed:

' —— See Par. 3.4.7.1 (page 448)
~ * Command value job—- See Par. 3.4.7.2 (page 463.)

. Setup job See Par. 3.4.7.3 (page 464.))

' |
* Program job |
, |
|
I

B To display a necessary job, depress the corresponding job soft kev
[PROG], [COMMNDY, [SETING] or ol .

" =R om

Othez_;wiseg depress the kev to switch the displayed job.
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3.4 DISPLAY AND WBITE (Cont’d)

3.4.7.1

Program job

KEYPOINT operation

—

JOB

SOFT KEY
PROG =
jp‘

r b SUBPROGHAM NESTING INFORMATION DISPLAY [SEE (1)]

&8

= PROGRAM NUMBER SEARCH [SEE (2)]
|

I

L 200

[ | MEM 3/EVORY (@) [ - @88 = p
o - SO - | NN
:| SELECT MEMORY a S )

| OR TAPE MODE. _ SEARCH

| |- o ©_ENTER PROGRAM NUMBER.
| %’) ADDRESS SEARCH [SEE (3)]

| !
oy noEE

@O e oBER -

n as~-

[ SELECT MEMORY, TAPE, OR MDI MODE, ENTER WORD

i I TO BE SEARCHED FOR.

i
A ~ RGN ~ N

| ! SEARCH

i

| IEV\ DISPLAY SELECTION [SEE (4)]

|| DSP.SL | NO EXECLTION | DSP.SL | EXECUTION
L 2 0 (NFORMATION —» — o= — INFORMATION

i % FOUND v .I FOUND

N

J> PART PROGRAM MEMORY EDITING [SEE (S)]
e

N

|

i

DIT | EDIT
I'I‘-.=1Er-.,-1;’_‘;.—‘1"'i@ iy S [y EDITING :5_—;
N X SN
2CLECT wIVCRY MODE. Q X
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15y pART PROGRAM OPERATION(SEE (6)]
|

sl | s;tT
~@o8EEs @ -

SELECT MEMOIY “ODE. a N SEARCH

il -

|
il ENTER PROGRAM NUMBER.

: lE}MDI PROGRAM INPUT [SEE (7)]

o VE@ . BBE
teo ~ BaBm o |w

N SELEGT WIDI MODE. (NP>

G

I || 7 ENTER AMDI PROGRAM. .
R
i ,:>_ MDI PROGRAM EDITING [SEE (8)]

o O .
AR

| > MDI PROGRAM OPERATION [SEE (9]
|

| : 0l CVCLE
| _ ; @ e START Pigte e rurser al e heginnirg
| 4] o the M program
| © SELECT MDI MODE, @

L
| > MD! PROGRAM ERASE [SEE (10)]

| ! HD| B
'll @ N | DELETE
[ D g

|| SELECT MDI MODE. &
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3.4 DISPLAY AND WRITE (Cont’d)

' © PROGRAM SAVE [SEE (11)] |
| 7]e]ls)
M2 S
‘ @ =3 _C_LO_E_:J o f ~ @A
k ) St nap El

|- SELECT MDI MODE. -

ENTER _PROCRA.\-‘I NUMBER.

- B-mmrawﬁ
-7 oers 0

ENTER COMMENT
| _'>MDI PROGRAM TOP AND BOTTOM [SEE (12)
rAZS
@ BT TOP
o i
SELECT MDI MODE. T@
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Depresé the [PROG] jog soft key to display the currently running program

and information of execution.

DSPLAY AN EDTNG
G PRCGRARS
ANT WD PROGRAY

-

{ INC3EM

)
Bl T T T T T8

Fig. 3.4.51 Screen Displayed by Key
P

N
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3.4 DISPLAY AND WRITE(Cont'd)

- -The program screen Consists of four blocks.. i+~ !

N
_J}-

~edited are displayed in a frame.

3

ey

@

®)

Display and editing of running program

Display of running program is changed depending on the mode of con-
troller operation. In the MDI mode, the MDI program is displayed. If
operation is started in the tape mode, the tape program is displaved. In

other modes, the contents of the . part program being searched are dis-

playved. - .
" In the memory mode, part programs being displayed can be edit-

ed by dépressipg the | EDIT | function soft key. Progra_ms that can be

Display of command -G and M code '

\lodal G codes, non-modal G codes, and M codes-are displayed during
the auto mode operation. Modal G codes of 14 important groups among
a total of 32 groups are displayed. Ifno non-modal G code is commmand-
ed, only_G is displayed. Commanded M codes are indicated in three digits.
Absolute and incremental position

These values are convenient to check programs.

Tool number, féedfate, and spinalle speed

Tool number, feedrate. spindle actual rotation speed, spindle command-
ed rotation speed, and spindle maximum rotation speed are displayed
immediarely before execution or during execution.

If a rotating tool is used, the rotation speed of the tool is also dis-
plaved.

Feedrate is indicated in number of rotations or length of travel per
minute. according to feed per rotation or feed per minute.
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(1) Subprogram nesting information display °

Depifesé page key , or p to display the subprogram nesting

information. o
(
— ™~
o Buh TGOL REST 1 SOICIT “~eGIoC
27 03C ¢ ' ,
XOTAL 7 E°3CO MI3:
GIC xE : i
X122 %G3
MAI  NSET  FR0G L30%  NEST  F3Ds LOOP
Fa05 ©o2cs3c 3 = z
e 31230 2 £ 3
SCCal 2 ") 7 3
2 - C a 5
TCOL TG ACT 0 TC a
FEED : T Flro o MAY -5 Eaze
RTL:S2 3cC £33 181 1G3g
i MEM T cus LEx |
COMMNE  SETAG | |
e Mopen 1720t
(N : =J
\. J
- )
2 3 s§ ~
<) =

- Fig. 3.4.52 Subprogram Nesting Information Screen

In Fig. 3.4.52, the main proglram number, éubprogram numbers, and the
number of loops (eight) are displayed. The currently running program
Is indicated with an arrow. Subprogram call is commanded by M98.

_+ In this screen, macro program call is also displayed.

NOTE 1rire program eciting stalus in the memory mode,. the subprogram nesting nfarmation is not

displayed if page xew or p s depressedt

Iestead. ihe pages of the cdited program are turned,
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3.4 DISPLAY AND WRITE (Cont’d)

(2) Program number searcha:. . v 0770 :
Program numbers can be called to-execute. There are two methods:

(@) With-use of [OPEN] function soft key

s

M Select Eh@_mé_mofy mode on the machine control station.
Depress the [ OPEN] function soft key.

.

g -

“INPUT O NO:" is displayed.

E Enter the program number after @A\

X

B Depress the kev.

(b) Starting with.Q-nurﬁber inpuf'

H Select the mémor}f—-' mode on thé machine control station. If pro-
gram number search is attempted out of the memory mode,
“MODE IS UNSUITABL" is displayed.

Enter the program number from the controller operator panel.

B Depress cursor key’ %

“The program number is searched for from the stored programs
and called to the screen. The execution program number on the
upper right of the screen is changed at the same time. If the speci-
fied program number is not stored in memory, a warning is issued.

Whether to call a program number that was searched for
in the previous operation when power is turned on can be deter-
mined by the parameter.

Parameter pm3005 D1 0: Clear search program num-
ber at power-on.
1: Do not clear search program
number at power-on.

NOTES 1. Leading zeros in a program rumber need not be entered.
2. In a multi-program system. search for a program number in each program.
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(3) Address search

Data (character str ing) entered from the controller operator panel is col-
-+ ilated with memory data (character string.)- When they match, indica

tion stops. In the memor ¥y mode, part program mermory is searched
In the MDI mode, MDI program is searched.

Enter words to be searched for.
Depress cursor key B p Depress cursor key p

to search from the cursor location toward the beginning of data.

Depress cursor key : to search from the cursor location toward

the beginning of data.
During search, “SEARCHING’ is displayed.

After search is cpmpleted, the message disappears and the cursor
moves to the found word. If the word was not found a w arning is
displayed. In the tape mode, the warning is not displayed if opera-
tion is not restarted.

C\ cle start after address search starts the program from the block
where the cursor is.

NOTE I. Leading zeros in data need not be specified for address search. Decimal point process-
ing is performed during search according to the metric or inch input status. This ena-

bles search for different forms of the same addresses (such as X1, = X10600.) (Binary
search functionj
2. Address search cannot be specified during alarm status.
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3.4 DISPLAY AND WRITE (Cont'd)

(4) Display selection R
- Usually:; four lines of a part prograin are displayed for the running pro-
.. grain indication. .If necessary, up'to 13 lines can be displayed.

H Depress the [DSP.SL] function soft key.

-

The execution information disappears and the running program is
displayed in a larger area. This function can be used even in the
editing status.

.- The screen changes from Fig. 3.4.53 to Fig. 3.4.54.

Dépress the [DSP.SL] function soft key agam t;) return to screen shown

=

e

F

in Fig. 3.4.53."

T - \ | e
| RINNAG LN TOSL REST 3+ CC1C9C ~202C2l FLANING _ RuUN 00, BEST + COI1TES -\lCCqu
z X £ e - I DICUC‘_E.WDF'KI,‘- H
. T ToIC¥ G37 SicCI M2 .
| el GIC XPco. 2'6J. :
: X" . GC-Z53. £ 8;
_ 5:M CODE XEE 3F1.2:
A3SCGLLTE NCAEVENT e G1Ei G7 - FiJCOEIC . WE. . EX- 301 +. 7,
X7 €GJ. 02C X1 = 5862 . NT2IGX6D -
| | Zi ©E 262 Z° G189 | P ZRE.
G'z7 , X35.:
I N T - 3T 2B L Z-e4.8:
0oL . TET aCT 15 G133 X2E :
“EED . F 7 -evMAX Sl Z-53 E:
1 R TL:32 202 [N MZ3
i
|
| wess - T a.F _5< MEY T BUF LS<
i FROG | SOWMND SETWHG t COMMNE  SETING i
p— o
| L« 057 5. : | oEe L o @ L« D3°5_ (i o TN
| —
\

Fig. 3.4.53 Running Process Screen

I
OEEEEES
—1

Fig. 3.4.54 Display Select Function Screen
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(5) Edifing part program memory

Depress the [ EDIT | function soft key when the object part program

1s selected in the memory mode. The currently selected program
can be edited. When the editing status is entered, a frame appears

on the program diaplay screen.

The editing function provides e\pansed edltlng functions, the

same as in the . process.

Fou1 lines of a part program are dlspla\'ed

Depress the [DSP.SL] function soft key to dlsplav 13 lines.

éfter editing. depress the [ EDIT | function soft key again.

=

The part program is stored and the editing mode is terminated. While
the part program is being stored, “CLOSING" is displaved.

NOTES 1 whica Progrart is raniing. it vannes bé edited aven if the | EDIT § farction sof P
; = Sl . : J

¥4

is cepressed.  If the program s i e single-stop stale, it can be ediieg,

[

. While a program is being edited . ovele siars is it nuossible. Use cyvele start after editing
is completed.  Note that evele stan siars the program wriicre Lthe carsor was ai the
end of editing.

Address scarch staricd ny the T EDIT j Farction qu- Ke¥ i5 1he paitern scarch that is

N
verformed in tne (pragl process.  Leading zeras cannot be v led.

4. The ! EDIT | functior: soft key is not dispiayed n rhe MDI mode.

e

(V]

ot
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3.4 DISPLAY AND WRITE (Cont'd) -

(6)

(7)

(8)

Running part program - -

|1 Select Ihe memory mode on the machme control-station.”

B Enter the program number Lo searh from the NC operator panel.
The contenis of the found part program are displayed on the screen
and the cursor is highlighted. - After the controller is reset, the cur-
sor 1s posmoned at the begmmng of the program

83| Depresq the cvde stalt button on the machme control station. The

part program is executed and the cursor. moves from the beginning
“of ‘one 'blo¢k to another as the proglam runs.
MDI program input ~ . '
An MDI program of up to 1024 characters can be entered by the follow-
1ng oper ation: ) '
a Select the \IDI mode on the machine control station.

H EOB is displaved in the running program display area.
From this state, an MDI program can be written using address
keys and data.keys.

H Enter an address and depres's the key.

N

The input data are stored in the MDI buffer.

Repeat the above operation. Up to 1024 characters can be
stored in the MDI buffer. If more than 1024 characters are entered,
warning message ““MDI BUF OVER!” is displayed.

NOTE Ina mulii-program sysiem, an MDI buffer is prov ided for each program. Display the screen
‘or the program o run, and ertder an MDI program to the MDI buffer of that program.

Editing MDI program
An MDI program that has been entered can be edited the same as a part -
program stored in mernory.

H Depress cursor key- a or’ p to move the cursor to the preced-

ing or next block in the MDI program.

H Depress cursor key n or F to move the cursor to the preced-

ing or next word.
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Depress page key ” or g to turn the page of the MDI
program.

Depress the key to insert data after the cursor location.

.’)

Dépress the Key 10 replace the word indicated by the cursor

fﬂoﬂ

with an input word.

Depress the @ l\e\ to erase the word indicated by the cursor.

Depress the
Ijrogralri.

key to insert an input word at the end of the MDI

\\ hether to clear the MDI buffer by the U key can be determined
b\ the following parameter- %

pm3002 D1 0: Clear MDI buffer by panel or external reset.
1. Do not clear MDI buffer by panel or external
reset,.

If the MDI buffer is not cleared by the d key, the cursor
returns to the beginning of the MDI buffer.

i

NOTES 1. While an MDI program is running. it cannot be edited. If the program is in the singte-

stop state, it can be edited.

2. Use cycle start after editing. Note that cvcle start starts the program where the cursor
was when editing was completed.
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3.4 DISPLAY AND WRITE (Cont'd)

(9) Running MDI program . .

B Retain the MDI mode on the machine control station and depress the
CYCLE START button. The input MDI program is started.

NOTE ~ The program is starieg from the cursor lgcation.  The cursor nuust be placed at the begin-

: ning-of the MDI program. - T <

- As the MDI program runs, the cursor moves.from the beginning of
one block to another. :

-

" H An MDI ﬁfogl‘a}ﬁ can be executed 'fout."of th-é r‘fpro_cess. Once

_an MDI program is entered, it Qan-_be e_xecuted on_any screen.
| ‘Wheiher to erase an MDI program after its operation terminates can
be determined by the following parameter: ™ - "
prr}BOOZ DO 0: Clear the MDI buffer when MDI has ter-
v - 'minated: ‘ .
1: - Do not clear the MDI buffér when MDI has ter-
_ minated if there is the end M code (MO2 or
> s SR S M30): '

NOTE [n amu:li-program systemi. cacn progrem Las ar MDI buffer. Input an MDI program o the
_ MDIbutfer of -he progran. Lo opEraie. then gepress the cyele stari button of that prograri.
. . . ﬂ

(10) Erasing MD! program © - . @\
When the mode of the machine control station is changed to MDI, the

[DELETE] function soft -key is displayed., Depress the [DELETE]

-

function soft key to erase the MDI program stored in the MDI buffer.

This key is convenient when MDI buffer cannot be cleared by
resetting from the control station because of parameter setting, or when
panel reset is impossible because the MDI program is used for inter-
vention to memory operation.

NOTE Ir a multi-program system., each program has an MDI buffer.

The [DELETE] function s0°t key deletes Lhe MDI buffer of the displayed program.

.
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(11) Storing MDI program
Thg program in the MDI buffer can be stored into memory.

a ;Depress the [CLOSE] function soft key in the MDI mode.

-

CINPUT O NO. is displayed.  Enter the program number 1o be

stored.
(For example, 8] . (wa] )
B@\ > > &
\

NOTE The ICLOSE’ function sofi key is displaved oniy iz the MDI mode.

“INPUT COMMENT" is displayed. Enter comment. The MDI pro-
gram is stored with the program number and comment.

(For example, %B« m E Q\ﬁ )
QAT T
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- 3.4 DISPLAY AND WRITE (Cont'd)

(12) MDI program top and bottom
- - g1 -Enter an MDI program in the MDI mode.

A Depress the [‘BTErfOP] function _so'ft'keg—*'to‘moﬂ'e'- the cursor to the

last line of the MDI program.

Depress the [BT/TOP] function soft key élgain to move the cursor

=
-
-

to the first line of the MDI program.
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3.4.7.2

'|— Conditions of Display Data

Command value job ("COMMND | job soft key)
Command values in the currently running program can be displayed in a list.

Depress the [COMMND] job soft key.

7~

The command value list display screen shown in Fig. 3.4.55 is dis-
played: On this screen, block data being executed in the auto mode are dis-
plaved: '

® The contents of the register under execution are displayed during au-
tomatic operation or feedhold.

during block stop. When the pre-reading buffer is (nully , the previ-

|
|
| .’
* The contents of pre-reading buffer to be executed next are displayed II
ously executed block is displayed. '

]

g Y
r .
COWMAND ALN TOCL REST 1 ZCO108 ~ICCOaC

NGO2CD -
3 % £CJ. 0JC W 3
GG~ z 2. 0acC
637 R C
=ea = C
Gz " [ T ]
Gac w -2, 345 A o
5537 a C
Gag = 2
GE7 1 J L C
Gra- K cCT J101
533 ] "aco
F 71 G355 5CO3
E 0
MER : F  BuLF LK
PROC SETNG -
Nl R pe— o
. J

. -
= 3 2 5 I
BT T T T T 1) |

Fig. 3.4.55 Command List Display

NOTE In a multi-program s¥stem, cach program has a command value screer.
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3.4 DISPLAY AND WRITE (Cont'd)

3.4.7.3 Setting 1ob

Setting data necessary for operatlon can be set.

KEYPOINT

—

r___‘___'
| SETING |1

.

SWITCH
__|F;>

-

| ::) |SOFT S\x

'%\

ISEE (1]

[SEE (2)]

| ] ' -
| I’L:‘> | MACRO _ [SEE (3

| _

|

| L= | SETING | [SEE (4)]

e

"Q\_

-/

Depress [SETING] job soft key.

(1) Internal switch function

KEYPOINT

One of the following functions is displayed:

¢ Internal switch- fur_lction

| ,
| * Software switch function
|
|
I

e Setiing function

e Macro program variable function

—

SWITCH |

[

.{;

;’> n"' ‘;'.:'--__ O R

mv o

WH

Y

SELECT INTERNAL
SWITCH TO BE
OPERATED.

THE SWITCH IS TURNED
ON AND OFF EACH TIME
[WR} IS DEPRESSED.
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(1] Ijepress [SWITCH] function soft kev. The internal switch screen is
. 1

displayed. The switches on the screen can be turned on or off read-
ily by setting from the NC operator panel even when switch setting
is omitted on the machine control station. -

There are up to 15 switches on two pages, for each program.

( ™
—=
(serng ALN  TOOL REST 1 012345 ~igzacs
PROGRAM CHECK O N cFF
S:iNGULE BLOCK C A OFF
WMACHINE DCK O N G=F
JRY RUN O N DF=
B_OCX DELETE = N OFF
WANLAL ABSSLJTE G N OFF
LST 00K QN 0O=F
EC-T LOCK 2 N OFF
CPT ONA_ STOP 2 N OFF
STAST LOCK G N OFF
Mch? 8TF L2
PROG  COMWVNDG t
- :SCFTSW! | MACRO - [SETING . T SamT 'I‘)
% LMACHD [ SETING | 7 S-LMT ,
. J
L] |
—

Fig. 3.4.56 Setting Display Screen (1st Page)

B Move cursor to the internal switch to be turned on or off. then depress
the [ma key.

Each time the key is depressed, the switch is turned
onoroff. The on or off state of the switch takes effect immediately.

* Turning on “PROGRAM CHECK”

When “"PROGRAM CHECK " is turned on, “*“MACHINE LOCK™", "'DRY
RLI\ and “"MST.LOCK’ are turned on at the same time.

' This function is convenient to check a new program part be-
fore use. When “PROGRAM CHECK’' is turned off, the three
switches are turned off at the same time.
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3.4 DISPLAY AND WRITE (Cont'd)

“(2) Software switch function

‘KEYPOINT
: 4 - - i - ™)
R Rt . - . H
s SOFT SW :‘ i
P o SOETSY) o B S on Bl D (wal
" THE SWITCH IS TURNED
SE SOFTW !
- To ETOP%RFI}TE\DR E SWITCH ON AND OFF EACH TME
- [WR] IS DEPRESSED.
\ >

Switches on-the machme control station can be substituted by this
screen wirth an option.

Depress the [SOFT SW} functlon soft l\e\ The software switch selec-

.

tion screen shown in Fig. 3.4.58 1s dispiayed. Up to 64 switches can be used,

which are contained on-eight pages. For more details, refer to the opera-
tion manual issued by the milling machine manufacturer.

q 3
(_SFI'I'!NG RUN TOOL REST 10183545 NiESLQ
_AMP Cc N~ OFFE
I . DN CFF
DOOR o N OFF
HANDLE INTEARUPT  C N OFF
BROGRAM IESTART  O°N OFS
2HRTS STOCK o N OFF
MEASLA'NG AT C ~ OFFE
YEM ST= _8%
FRGE CoMVRD | SETING 1
L SWICH. 5] wacas ] Semal .
N il ——
\ . J
. 1 2 E) B
L1 1 1 -

Fig. 3.4.57 Example of Software Switch Screen
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(3) Macro program variable function

- Local variables (#1 o #33) and common variables (# 100 to #299,
#500 to #999) can be displayed and.written for using macro program
functlon option.

KEYPOINT

(7]e]s
—> 8808 :>=

MACRO | IEE‘ p »
L__f__g______

T
|

@ * SZARCE] FOR VARMRLE XCAfSFR ) BE
{ | DEPLSEED GR WRITEN, ] 2
L:> GDAG g Q: r_—U ENTER VALUE.
HOVE CURSOR T0 VARABLY NUVBER T 2E DISP:AYED
3 WRITTES,
_ J

li Deﬁress the IMACRO] function soft key.

o

Local variables and the leve] of nesting are displaved.

. \
RN TOOL SEST 122342 N 3345
=305, B aT. ICCICIACE
sp52
03 -£2. 30050300
*23C4 C.5£E5€c8i4
sJCE E23 EJECICAC
. £33¢
=CJ7
NESTING ncgg £3. 35653656
LEVEL . A
Vil = Bes _5K
Fios  covmve [BETING)
SwH 155575 [MacRo]l BEwe [ @) .J
N
(N

2 ) ) 5
-----

Fig. 3.4.58 Macro Local Variahle Display Screen
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3.4 DISPLAY AND WRITE (Cont'd)

®

©

The level of nesting*of the current running macro program is in-
dicated from- level 0 to level 4, with an illustration.

Alocal variable at the currently e)'(ec’utedrlével is displayed with
a signed number consisting of an 8-digit integer part and a 7-digit
fractional part.

@

Values of the local variables at other nesung lex els cannot be dis-
playved on the screen.

®

If data field is blank. the local variable is {null;. After execution,
all local variables are cledred to blank.

o

No nesting level Is displayed for common xarlables

In a multi-program system, each program has a local Y anable area
independent from other programs.

| @ @

) Whether the common variable area is shaled b\ the pro-
grams can be determined by the parameter:
Parameter pm4020 D1 (:  In multi-program system, mac-
o o " -ro common variables are not
shared by programs.
1: In multi-program system, mac-
" ro common variables are.
shared by programs.

If this parameter is set to 1-and common variables are not
shared, the variable numbers are dn lded according to the opera-
tion of variables sets.: - - : -

e Searching for variable number directly

Enter a variable number and depress cursor key o or p
The variable is directly searched for.

« Selecting variable number by cursor

" Depress page key E‘) or to turn pages of variable display.

Enter a value to be written. then depress the [WRl key.

The input value is stored for the data at the variable number indicat-
ed by the cursor. -

NOTES 1. Common variables car. be written any time.

2. Local \-arlgoles can be w r::_:cn only while macro is being execuied. I attempied while
macro s not executed, it is disregarced.
It is risky though. tc change a local ¥ariable w nile the macro is running. Ter-
minate operation by single-block stop. " conifirm-that the variable can be changed safely,
then rewrite the variabie.
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(4) Setting function

KEYPOINT
S |
, NON-DIGITAL
,, SETIING
FUNCTION LFJL:NCTIO;\'
QOFT M—:& a qorr KEY
| SETING | O p a owﬂ
% = .Ba FUNCTION
_ SOFT KEY
; SELECT ITEM . aan - [«
picrra., 8 N
SETTING (B B
ENTER VALUE,
[ 7 y,

(1] Depless the [SETING] function soft key. The setting screen is dis-
played. %

Depress page key a or g or enter the page number, then
depless cursor key a or a to display the page that contains

the item to be set. Lse cursor key p or 9 to move the cur-
sor to the item to be set.

For a digital setting item. enter a value to be set, then dépress the

~ . . R
|wel  key. The set value for the item indicated by the cursor
C

changes.
: For a non-digital setting item, depress the @ key to change

G

the setting. The setting is turned on and off each time the key is
deplessed
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3.4 DISPLAY AND WRITE (Cont'd)

e Parameter rewrite switch

This switch is used to rewrite parameter data for [PARAM] and
_[SEQPRM] functions in the [MAINT] process. This swn;ch is linked

to setting data # 0109.

| Switch on:  Parameter rewrite enabled

off: Par';tmeten rewrite Hisabled_-- -

NOTES 1. Whii: this swilch is o2, cycle slarl is disabled. Turr off the switch after rewriting
paramelers.
2. The [SETING] function soft key can be used any lime regardless of the parameter re-
wrile slalus. 7

zcacon \lc_mc:\w

w

)

mo-r@oom
i Tla%ﬂ

P 2

E

GUTOUT FEED IPORTZY ON
BuUTST CODE OF EOB (POAT2! L

BS8¢

FR05 SETING
« TTGRIw o [GoFow | MACRD | [SETnG] &
vy

_ : /

1 2 3 5
DEEEEEES

Fig. 3.4.59 Setting Screen

NOTE Al items sel on this screen correspond to setting data displayed by the setting function of
he parareeter job ir the mainierance process. .-
- For corresponccme with the selling parameter nu‘nbers refer to YASNAC i80L Oper-
atior Manruai Separaté Appendix {TOE/C843-11.21.)
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3.4.8

Maintenance Process -

MAINT
>

X

Deﬁress the key.

Am of the following jobs is displayed.

| * Paramerer job — See Par. 3.4.8.1 {page 472.)
| * /O monitor job — See Par. 3.4.8.2 (page 479.)
| ' 1/O verification job — See Par. 3.4.8.3 (page 485.)

L

L]

To display a necessary job., depress the corresponding job soft key
[PARAM], [DIAGN], or [INYOUT].

. Operations of the above jobs are explained in the following, In
the maintenance process, necessary data for maintenance can be set up
and displayved, or transferred to or from external equipment.

- The parameter Job sets up displays parameter data, setting data,
keep memory data, and pitch error offset data that are contained in the
controller internal memory. These data are used to turn on and off specif-
ic functions and to determine operation conditions for functions.

. The /O verification job monitors the or/off status of 170 signals

- among the controller, PLC. and the milling machine.

"~ The I/O verification Job transfers parameter data from the
parameter job to external equipment, and vice versa. The job also veri-
fies data by comparing input data to internal memory.
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3.4 DISPLAY AND WRITE (Cont'd)

3.4.81

Parameter job

KEYPOINT

7 — : ™\
JOB Lo -7 7 1 FUNCTION
SOFT KEY - _SOFT KEY
PARAM ST ——> | PARaM | [SEE (D]

y [ sETING | [SEE (2)]

=3
o

—
|

| , SEQrRv |
[ sEarRM ) ISEE O
| ;

!

—

|

|

\
=

—N PERR | [SEE (4)]

= n‘@-\ - T VER.NO.| [SEE (5)]

\ - - -

Depress the [PARAM] job soft key.

The [PARAM], [SETING], [SEQPRM], and [P.ERR] function soft keys are
displaved. Depress m ‘ keyv to display the [VER.NO] function soft key.

Turn on the “PARAMETER CHANG' internal switch by the [SETING]
function soft key of the process.

This makes it possible to change parameLlers. keep memory, and
pitch error. After setting these itern, turn off the internal switch again.
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(1) Pafameter function -

Parameter data kept in controller internal Mmermory can be displaved and
. set-up.

e -l Depress the [PARAM] function soft key.

o

I Pa1 ameters are classified into the bit type or the byte, word, and
double-word type by the parameter number.

NOTE For detzils zbout :he barameler number. refor 1o YASNAC iS0L Separate Documert
(TOE-C843-11.21

(Bit type)
KEYPOINT

CHANGE BIT DISPLAY.

@G »nsﬂﬂ&ﬂi\
)
1
)

——

PLACE THE | |

OR

aaa i O at || aas

or BB W &\ dweE T — p e o we
BEP p CHANGE DECIMAL .EF

DISPEAY DATA. m

2
| p
L]

k\)

PLAGE THE CLR::OR AT 1HE PARAMETER
NUMBER TO BE CHA\GED

_ )

Q Place the cursor at the parameter number 1o be changed, by
~ using page key or p or cursor key a or p

. or by entering the parameter number directly with digit kevs and

" depressing cursor key E or p :
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3.4 DISPLAY AND WRITE (Cont'd)

(2] Depress the

L ke\ or cursor-key D ~Ifthe LSFQKI\Q\

is depressed, the cursor moves to the decirtfal_number display.
If cursor D key’ is: depressed, the cursor moves to the bits.

. —
© Place the cursor at the bl[ to be Changed the depress the [WBL

-

k-ey.-r,': Each time the [—?(“I\ key- is depressed the bit is turned

- : - on and off alternately.

‘Data can be wr itten by digit keys only when the cursor is
placed at the decimal number display at the right end.

(Example) Decimal number write in bit representation - -

Input data | Bit765 43210 | Deciral Disglay
@(\m - || 00000000 | .0
I |
IE/ (el . 00001000 | 8

E@E.e’z 11111111 | 255

: w
- [ pandmezes WhT  TOOL 3EST 1Ssemes= ~atcgs )
L s Eg52£232 "3
. pmO000 5 G 2-5 C G 9 C 3
2. 3252291332 z
- T51 233 c
58212329 9
; 2306712 5
; CLI3zz2 1
| 596 cCéc 82
£i1332323 73
Scoott 3
TfZaacae £
¢ oFe o
MER se Ls<
DAGN Pl T
Lv [Param ] [SETING ! Toioeem| T RERS I|_,

—
r .-----.J

Fig. 3.4.60 Parameter Input Screen (Bit Type)
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(Byte, word, and double-word type)

KEYPOINT

( ) - N

| -5 15]5]
|~ s a8 - (-

2 @ee o

Be
7 ]s] o] n k:“ ENTER A NEW PARAMETER VALUE.
oo B8B o e

o] ¢

PLACE THE CURSOR AT THE PARAMETER
NGMBER TO BE CHANGED.

_ )

B Place the cursor at the parameter number to be changed, by using

the page key E or or cursor key p or p . or

by entering the parameter number directly with digit keys and

depressing the cursor key a or p . To search for a
: :"'-_«-"-"\ o ; K

parameter number, “Pm’’ need not be specified.

Enter a new parameter value.

o

Depress the [wa key.

The parameter value is entered.
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3.4 DISPLAY AND WRITE (Cont'd)

NOTES

[EN]

b

RIS e LRI S Lor =)

wy
|
L ___L

Fig. 3.4.61 Parameter Input Screen
(Byte, Word, and Double-word Type)

Changen perameters take elfect afier the controller ic resel from the parel.

. If a parameter is written that 1axes effect only after *\3" er is surned off. alarm ~"ALM 0050:

POWER OFF PRM SET  is issued. Turn off power once. then lurn power on again.

I a parameter i written hat takes effect oniy after the part prograr is initialized, alarm
--ALM 0051 PROGRAM GENERATION PRA SET iz issued. If :his alarm occurs. program

generation (5 necessary. Contact your YASKAWA represenzative.

Even after -his alarn occurs. the svstéin becores operationas if wou turn power off

and or. d];lh')l.lﬁk,.l 1ne changed parameer iz lost.
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(3)

(4)

Setting function

Setting data kept in controller internal memory can be displaved and set
up.

Depress the [SETING] function soft key.

A Place the cursor at the setting number to be changed.
Enter a new parameter value,

1

NOTES 1. Tkeopcration is sinsitar 10 that of the barameter finction. except tha: setiing data
. can be changed withow wurning on the “PARAMETER CHANG™ imternal

swich by toe {SETING]| funciior: soft kev of the M process.
2. Changed seiting daty take offoct inmieciztony.

Keép memory function

Keep memory data kept in controller internal memorv can be displayed
and set up. The keep memory data are used bv PLC.

Depress the [SEQPRM] function soft key.

s

B Place the cursor at the keep memory number to be changed.
B Enter a new parameter value.
NOTE The operation is the same as for the parameter funclion.
See (1), “Parameter function’.

Pitch error function

Pitch, error offset data kept in controller internal memory can be displayed
and set up.

Depress the [P.ERR] function soft key.

Place the cursor at the pitch error number to be changed.
El Enter a new parameter value.

NOTES 1 The operation is ‘he same as for the arameter finction.
Sec (1), “Parameter function™.

. The pitch error furction soft Key 3 displayved only when the pitch error offzet op-
tion s effective.

o
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3.4 DISPLAY AND WRITE (Cont'd)

(5) Version number list function fT

The version number list screen is for maintenance-of the controller, and
not for use in daily operation. _

To display the screen, depress ()] ‘lge}__--';,th_en depress the

[VER.NO] function soft key. The following items are displayed on this

screen:

(@)

(b}

(©)

System number ‘ T
A system number is displayed under 4 SYSTEM NO"’ on the screen.

The system number consists.of the system number of the entire con-

troller and the PC ladder sysiem number.

Option version number

An option version number is displayed at column **$ OPTION -\-"ER-
SJON NO'* on the screen. The option version number is the soft-
ware version of an option board, if any.

LA

Basic version number

Basic version system numbers are displayed under “‘$ BASIC VER-
SION NO®® on the screen. The basic vrsion number is the software

. version of a basic board. Whether there is inconsistency among the

software versions of the boards is also displayed.

MKT “GOL REST 1 Cesssa NCSC':U\
. =zPT o ¥ERE.TN ANC
Sh6i-ca CoM © NON OPTION
SBASIC VEBSID
¥IJ1 I =< AX
27 2D ZK Ax.
C° €I 0% AX
Ci. 22 C< AX
r1.JC o AX
21 3¢ ZK a
“+ e AX
s 2= ax1
Cc €3 0< AX!5
v 3Ji 33 oK ax-5
ek L5«
JAGN.  NGUT Co -
; r ——] Bl
_

-

! 1 2y ' 3 4 5 i
OREEEES

i

Fig. 3.4.62 Version Number List Screen
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3.4.8.2  1/O monitor job

Depresé the [DIAGN] job soft key to display the on/off status of the 70

signals among the NC equipment, PLC, and machine.

NOTE The status of I:0 signais can be displayed any time. including the duration of auto operarion.

~
. ™
(D!AGNOSS MNT  TOOL REST * OCICT" NOTOIC
. . ?E s 432 "¢
opg. o T aAc 2 s
20 1 £ 13 24
ECdiceciaa iz
Zcldlaczao cl
220C<C33¢c z:
50 £ 1 3€¢C3 3¢
3ccisd £33 Gz
7oCZZ1¢c3  as
6§CC3I333¢egd 62
ECC3Iacsa €3
C.C®EN. " :ZLOSES
VEM sTE La<
PARAN. NOUT 1
I supeL ) . 5P [CElETE] — cPe : ,EJ
- J
BRI T TT1TTT
N S
L

Fig. 3.4.63 /O Monitor Screen

NOTES 1. For detasis of the display. see SECTION <. 10 SIGNAL DIAGNOSIS Also refer to separate
: appendix { TOE-C8423.11.313 ~Standard 1°0 aiagnosis Coce Tabie™ of YASNAC i80L Oper-
ation Manzal.

]

The fartkest vaiae in the 1O signa! status aisplay is represented in hexadecimals. for main.
Lenance ease.
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3.4 DISPLAY AND WRITE (Cont’d)

(1) 1/O signal selection and display
10 signals can be picked up and displayed.

KEYPOINT of .operation

)
X ngn—w |
|
|
I FUNCTION
- © | SOFT KEY
—  OR .BB D [ SLDEL | =
I - BRI
AL ..E p | |
| iy
P UP TO 10 b](x.\AL, CAaN BE SELECTED.
. . —
FUNCTION
SOFT KEY ) o
‘ft>= DISP IEMEEI o [ RETURN | (Bl ™)
— ~>”5ﬁ )
"L SLDEL | R N
-?(;,\
\
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0 Use page key :5;'65-9"«“ . or cursor key nau to

‘move the cursor 1o the 1/0 signal number to be changed.
| 7]s]s]

Otherwise, enter 17O signal number using the digit keys, aa
k Q\

and depress cursor key p or p to move the cursor to the

IO signal number to be changed.

2] Depress the [SL/DEL] function soft key. An asterisk appears to the

-,

Left of the I/O signal number, indicating that the selected number
has been stored in memory. The number of /0 signal numbers is
displayed on the lower part of the screen.

E Repeat B and B to select up to 10 1/0 signal numbers to be displaved.
(I Depress the [DISP] function soft key to display the selected

-

i

numbers only.

@ Depress the [RETURN] function soft kev on the select display

=

screen 1o return to the all-inclusive display screen.

(3 Depress the [DELETE] function soft key to cancel all selections

selections that have been made.

Move the cursor to an already selected /0 signal number and

depress the [SL/DEL] function soft key to cancel selection of that

number.
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3.4 DISPLAY AND WRITE (Cont'd)

N
WMo oM AN

»

MM -

~
T N3ZACZ

F = — = b Oy

(S TE TRt LN S

5TR USK -

| omasv [DAGNY  NTJT :
L SUOEL | pe> | SEDE] €75 ;
== )

ol 1 1 1 1 I<H

Fig. 3.4.64 IO Monitor Screen

screen:

Dépress the [ DISP | function soft key to change to the following

=
A

MEM
i “oapaM -

-
ZCIC2° RCIZOZ|
5 ac ¢
21 oS
= P B
= C Sz
ZISFEN iiC_CS5ED
SF -SK
"DaGN N:ZUT -
L | ! CPS

\

SETUSN
/.

(N

- y
: 2 3 4 —

ol T 1 1 1 °Ic

i ..

Fig. 3.4.65 Selection Display Screen
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(2) Operation of forced contact s_election

The forced contact selection function is provided to check mechanical
sequences. This function can forcibly change the state of contacts
without changing the mechanical sequences.

' To enable this function, turn on “PARAMETER CHANG” by
[SETING] function in the process.

KEYPOINT
( T Y
-2 - 80m
2l -
OR. : | b@%\ > nnn
280 s:irch e N X ) b
i MOVE CURSOR TO BIT
a]s]s] ) S e I ?*lorg FO]%CE\D cgl\rrac*r
oae. p SELECTION,
a8
MOVE CURSOR TO CONTACT NUMBER.
TO BE GHANGED.
> s 1o @Q\
) N | J

B Use page key ﬁ%cg Or cursor key nua
7 1s]o N
a8 or T, to move the cursor to the contact number
B&

t.o? be changed.
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3.4 DISPLAY AND WRITE (Cont'd)

Depress the &%, key.

The c.ursoy'mox-;e_s to the.selected bit.
B Move the cursor-to the bit to select for forced contact, then depress

the [ CPS ] function soft key. The bit is highlighted. If the function

soft key is depressed again, the highlight disappears.

B Depress the '*E] key. Each time the key is depressed, the bit is

turned on or off.

B Move the cursor to the 170 signal number indicated by an asterisk and

depress the [SL/DEL] function soft key. The forced contact selec'-
tion at the number is canceled. '
B Depress the [DELETE] function soft key to cancel all forced contact

.

4

selections.
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3.48.3 /O veification job

The I/O verification job is to input and output data between the controller
and external equipment.

KEYPOINT
[ : )
: FUNCTION
SOFT KEY
AN
10B el
SOFT KEY | | .k\ |
| INOUT | ———| |

%\ |ﬁ“>| oUT |} [SEE (1)]
X |
]
]

| BG. REbET [SEE (2)]

;-@

bl s

=

N )

Depless the [IN/OUT] job soft key. The screen shown in Fig. 3.4.66

is dlspfa\ ed.
. \ &
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3.4 DISPLAY AND WRITE (Cont'd)

( =\
- - N
(o T SAPAVETIR N7 "GOL ES™ % Orw=w= MOIZOI| |«

au avaM ———— SETNG ’
2, " .
— SEQ RM 4 <EE MEY :

" DOFFSET aLL SEL :TOOL WORK
VACRS COMMON |

| ey

| FarAbt.  DAGH
R T T W
.

A
BT 1 1 1 1 1IN

) Fig. 3.4.66 /O Verification Job Screen
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(1) Input, output, and verification function

KEYPOINT

( j )

FUNCTION
SOFT KEY

TOINPLT | IN |

I.\!I_'
-
; |

I

&

.
|
|
|
_ |
] Mo 1 L LN
TO OUTELT| OUT > -

SELECT A MENU BY
— THE CURSOR.
TO VERIFY | VER |

_ -
*ﬁ;\

af\ - ABORT
—=>BG RESET

r_

O
j=v]
¥
\\:|

The following menus are available:

* All parameter 1/Q verification
(Setting, barameter, sequencer parameter , keep memory and pitch
error)
* Setting /O verification
* Parameter I/O verificarion
® Sequencer parameter and keep memory I/O verification
* Pitch error offset parameter /0 verification (option)
* Offset all [/O verification
(Tool offset, work shift)
¢ Tool life control, /0 verification (option)
* Macro common variable [/0 verification (option)

-Above data can be input, output, and verified regardless of the
controller operation mode, except that in automatic operation, these oper-
ationséare possible only in the Stop status.
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3.4 DISPLAY AND WRITE (Cont'd)

¢ To input, depress the [f‘N ] function” soft-key-

m/—

4

e To output. depress the [ OUT ] function soft key.

N

e To verifv, depress the | VER ] function soft keyf

T
o

Depress cursor key a or p to move the cursor to the menu
. ) "\:':"-‘.\_ ‘;_.:'l"-, . ) ) co-

o

to input, output, or verify, then depress the -iﬁﬁ,ixkey.

=

. 'NiDJT PARAV URT  TOO_ REST 1 012328 N7 23;‘-%
By

i : A s [
= — )|
N _/

el T 1 1T T I-Ns

Fig. 3.4.67 Parameter Input (dutputheriﬁcation) Screen
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()

(Abort)
To abort Input, output, or verification depress the [BG.RESET] func-

?t.ion soft key or the % key. %\

NOTE Parameter, sequencer parameter and Keep memory. or pitch error offset, parameter
: cannot be selected if internal switck “PARAMETER CHANG™ of the [SETING] func-

tion in the process is not turned on.

* Zero-suppress function
Can specify whether data 0 are output at parameter output according
to' parameter pm0007 D6.
pmO007 D6=0: Does not output data 0 (zero-suppress).
pmO007 D6 = 1: Qutputs data 0.
Attention must be paid to the following points when the parameter
output by using this function is input or verified.

* Input
Since only data (other than 0) output by using this function are writ-
ten in, write-in of 0 is not executed.

* Verify

"~ Since only data (other than 0) output by using this function are veri-

fied, any part which was zero at output is not verified.

BG reset function
This'is the background reset switch. which functions differently from

the switch on the operator panel.

| The BG reset switch performs the following:

- | e Aborts input, output, and verification operations

1. Turns on the label skip function

¢ Releases background alarms (ALM9000 to 9999) |
o [

- The [BG.RESET] function soft key is disregarded if depressed

during operation.
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3.4 DISPLAY AND WRITE (Cont)

The reset status indication on the screén (RST) is not displayed
. evenif the [BG.RESET] function soft key is_depressed.

@;_7

... .(3) O equipment.setting function - * <
KEYPOINT
— : ' - )
FUNCTION o
SOFT KEY
| Rs2s2c | .ot L
| . SELECT AND DEPRESS
ﬁﬁ\ = p 2 SOFT KEYS. ..
SELECT A_ | . :
\MENL BY
~ THE CURSOR.
. oA

Depress the [RS232C] function soft kev to set up IO equipment.

_The setting procedure is the same as with the [RS232C] function soft
key of the [IZ\EE():L?T]:‘job soft key in the process.  Data take the same

effect regardless of which screen it was set up on.
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3.4.9 Common Process () :

The common process deals with screens that are used in every process, not
particularly in one of the editing, setup; operation, or maintenance process-
€s explained in the previous part of this manual.

The absolute value job displays and sets up positions. The alarm job
notifies an alarm if one occurs.

The time job displays and sets up date and time with the calender
function. Work times can be displaved and reset during operation.

[ 1] Depress the key. Any of the following jobs is displayed.

v

|| * Absolute position job — See Par. 3.4.9.1 (page 493.) ||
l * Alarm job — See Par. 3.4.9.2 (page 501.) i
i * Time job — See Par. 3.4.9.3 (page 505.) ||

To display a necessary job, depress the corresponding job soft key
([ POSIT. }, [ALARM], or [TIME})
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3.4 DISPLAY AND WRITE (Cont’d)

2491 Absolute position job ( POS.] job soft key) = -~

KEYPOINT

{

FUNCTION
SOF'T KEY

‘——> . [SEE (1))
!

L———H__ ABS- | (SEE (2]
=

i FXTERN | [SEE @3]

| POSIT.-| = | q%
- ‘__/—> INCR | [SEE (4]

i —————>| SET | I[SEE )

% = | ERROR | [SEE )]
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Depre_ss the [ ABS. ] job soft key. Any of the following functions is displayed:

e All absolute position function

I

l o . .

| ® Absolute position function ,

| o External absolute position function
|

* Incremental function
I 1C

. Eri'or pulse function

(1) All absolute position function

Depress the [ ALL ] functlon soft ke\ to display the al absolute position

-

display screen.

-
| {posit o 2 ;
| AB3LITE ' |
| o | I
| 7z | |
b |
| | NIRZMENT PEVINE | |
2o X1 3920 «. | -35: 572
| | z: o SL3 Tz -2¢2 Is: | |
| | I
F e Sear 52 a-sm |
I |I |’
1] vEM : - UL P |
| | PCSIT. ! &_asma - e | !
| (e (o) () e | ||
. \ J/
5 Bl T 1 1118
: | I
1

Fig. 3.4.68 Al Absolute Position Display Screen
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3.4 DISPLAY AND WRITE (Contd)

: V-Display--of ab'solut.e*positions_are-explained in the=following:

(@)

)

()

(d)

Absolute position

An absolute posmon value indicates the current position of a tool
in a specified coordmate system.

Whether to add tool offset to absolute posmon mdlcatlon can
be detemined by the parameter '
Parameter pm3000 D2 0. Add tool position offset to absolute
o T . position indication.
1: . Do not add tool position offset to
o absolute posmon indication.

To preset absolute p051t10n use [SET] kev [See (3)] of the
[POSIT.] function.

External absolute posmon functlon

‘An external absolute position indicates an accumulated length of trav-

el of a tool from a spec1f1c position preset by [SET].

lncermental value
An incremental value indicates the follou ing:

e In the auto mode, a momentary distance from the current position
of a tool to the end point of that block.

e [n the manual mode, the distance from the current position of a
tool to the start point of manual operation. This indication is reset
“the 0 when the auto mode is restarted.

Machine coordinate system

A value in the machine coordinate system is the current position of a
tool in a coordinate system that has the origin at the referent point to

which the tool returns.

NOTES - he axis name of gach absolute \alde is the axis name if indication from pm1100. I

1his parameter is not set. the default axis name of the controller is used. In this case.
the axis name may be varied be the rumber of programs.

iR: I total ntrnber of axcs of all programs is six or iess. ali axes are displayed at the same
lime. If more ases are used, one screen displays axes of a single program.
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(2) Absolute value

Depress the [ ABS ] function soft key to display an absolute position.

d )
(POS'T.S.‘. com TOOLREST 1272248 N E".Ed?i i
| ABSLLTE |
!‘ X 1 300. OO A
. 2 350. 000 I'
| ]
|| | 5i Jror =1 drzn | I
I | VEM 2 BuF _sK | ‘
. | POSIT. ALASM TIVE -
| | I J |
- i — .
(- J

Fig. 3.4.69 Absolute Position Display Screen

(3) External absolute value

Depiress the [EXTERN] function soft key to display an external absolute

position. E
o

| rP‘!'JSITC“' COM TOOL 3ES™* D0 2345 'u'2345] |

| EXTEANA_

N X1 -3B1. 728

| | Z 1 —286. 734

I

|

| | s 0-zn SE JroT

| | e © s sus LEK

| ALARY ThE -
L\LFE:F?F7QEM_WFWZ§3E)

J
OREEEES

Fig. 3.4.70 External Absolute Position Display Screen
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3.4 DISPLAY AND WRITE (Cont'd)

(4) Incremental value -~ m AT

Depress the [INCR] function soft key to display an incremental value.

P E——— , N
K.;C-ST_!C‘.- ' ToM  TOOUREST 1 D1E2323 a:esas} |
| CNCIEVENT ! |
X1 0. 000 |
| - L] J. 000
| .
| K
| i
| =2 Z-=m c2 Vi C-3sm
EM 2 BUF .5
! | POSIT. A_ATM 2T M=
- Al £B3 EXTERN |

Fig. 3.4.71" Incremental Value Display Screen

(5) Coordinate system setup
A coordinate systerm can be set up W hen [ ALL 1.1 ABS ], or [EXTERN]

is selected. g 'b\ qﬁ\

=

(a) When the [ALL] function is selected
With the [ALL] function, external absolute values can be used to set
up a coordinate system.

Setting of a coordinate system w ith external absolute values
is always effective even during motion of axes by automatic opera-
tion by part program.
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(b). When the [ABS] function is selected

. With the [ABS] function, absolute values can be used to set up a coot -

~dinate system. This operation is effective in the manual mode (rapid

' _traverse. step, or handle.) If a coordinate system is set up with [ABS]
in other modes, a warning is issued. .

(c) -When the [EXTERN] function is selected

‘With the [EXTERN] function, external absolute values can be used

-to set up a coordinate system. Setting of a coordinate systemn with
,-external absoluie values is always effective even during motion of
~axes by automatic operation by part program.

— 497 —



3.4 DISPLAY AND WRITE (Cont'd)

KEYPOINT oo 1o oo omns
T E .EB MOVE THE CURSOR TO
SRASEREES] PO : TARGET-AXIS.

L L R -1 - =
| SET SN JE . 2 2 [RETURN]
..\'-->‘_-—:> \“I,;x EJ> E

ﬁ@
<

j =
<\ TO RETURN TO ABSOLUTE.
VIR .. .VALUE DISPLAY SCREEN

. ~ N - - - - . . B v,

. H Depress | SET ]. The name of the_l‘axié, to be set up is displayed in

reverse. W@

[ — )
(rosion £OM TOOL FEST 1 52848 N’ 28 as) -
ABSILTE
SXAL 300. 000
Z1 350. 000
=] 2rpm sz Jrzn
R&P:D _S'P -EK
B_ASM TIME t
L — i 1 ] [=eruRN] [3
L —

1 = 3 4 54 -~
OEEEEEES

Fig. 3.4.72 Coordinate System Set-up Screen
(Absolute Value)

A Depress cursor key a or .

be set up.

to move the cursor to the axis to .

Enter the coordinate system setup value.

(For example, E n m %\ wa- )

The coordinate system is set up and the cursor automatically moves
io the next axis.

B Depress the [RETURN] function soft key to return to the absolute value

. WR
NOTES 1. To set 0 for the coordinate setup value, just depress the —¢ kev.

display screen.

2 If a coordinate s¥stem is set up ina mode where ‘i is impossible. a warning is issued.
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(6) Errbr pulse display function

Depress the [ERROR] function soft key. The error pulse diaplay screen

appears. %}\

4 R
fPosn:o-u " COM  TOCIRSST1 2845 N 23an)
ERAOR PULSE . .
. 0.0600
Z1 g. 000
5 Jdrpr £2 Crpr
MER R BUF -4
ALAPM T ME *
- — 1 PR I S .EU
T J

[ E) P
I |

Fig. 3.4.73 Error Pulse Display Screen

The error pulse display function displays the contents of the command
pulse accumulation register in the controller. The command pulse ac-
cumulation register is 0 when power is turned on, and accumulates all
command pulses until power is turned off.
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3.4 DISPLAY AND WRITE (Cont’d)

3.49.2 Alarm job(IALARM jOb soft key) -
" KEYPOINT ° o

- — N

FUNCTION
SOFT KEY

i r’::> —\L ARM | [SEE (]

JOB :

SOF‘T l\l‘l

AIAR\! \—Ayl SV.ALM  [SEE (2]
TN | | ‘é\

\L:> i USERS | I[SEE (3]

-

\ i - - - -

Depress the [AL ARM] job soft l\e\ “The alarm function or the users

-

message function is displayed.

(1) Alarm function

lf an alarm oceurs in the controller, regardless of the mode or process.

ALM’", “BGA’’ (background alarm), ° ~or “*B/B’’ (means that the
batterx alarm has also occurred) is dlspla\ ed blinking in the alarm sta-
tus field on the screen. Also, the highest priority alarm number, mes-
sage, and the error program are displaved in the alarm message field.

Depress the [ALARM] function soft key to display the alarm screen

for the entire system to monitor all current alarms.

Alarm numbers and the corresponding alarm messages are dis-
plaved in the order of the priority for each program.
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|

i ALARRA LW TOCLREST 1 012325 N:z345
001 3EST ¢

3C93 . SERVG CFF

2IC 07 ix:

2TC2: SESVO OFF
| 21 8C " SEQUENCE ERRCR -

S350 BERVC OFF TOOL AEST -
VE

Ty ST= arw L3¢
POSIT. THE *
| 2EM] Fv am (L5 T EJ |
— )
~—

! —~
ol 1 1T T T TR

Fig. 3.4.74 Alarm Function Screen

(2) Servo alarm function

If a servo alarm of alarm number 3101 1o 3108 occurs, this function dis-
plays the details. :

. Dépress the {SV.ALM] function soft key to display the servo alarm

)

: de:tail names. .%

‘. Alz_irms are displayed in ascending order of the alarm number, If more

than one page is used. press page kev _ or p 1O turn pages.

® There are eight alarms- overcurrent, MCCB trip. regeneration error,
overvoltage, insufficient voltage, heat. sink overheat, current command
cable break, and missing phase.
~ For deails of the alarms, refer to the separate appendix of
YASNAC i80L Operation Manual and YASNAC i80 Maintenance Manual
(TOE-C843-11.2)
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3.4 DISPLAY AND WRITE (Cont'd)

R =

| sE3VC ALK | o CoN TOS_REST 1012345 Nl“ﬁ)
b= X

E iR

| |z X
N iXi
| z x
I MEM . i s°F L=< |
! PCSIT TME :

| arar) [Evkad] “isers] | P i

(- : /
.

- vy
B |

Fig..3.4.75 Sefvo Alarm Function Screen

(3) Uses message function
This function displays messages on.the CRT screen using the machine
sequence controller (PLC system.) ' '

o Usually this function is used to display the alarm causes detected
by the PLC. It can be used simply for message display. When a mes-
sage display command (macro comriand) is executed in the PLC, "ALM”
or ““A’B’ is displayed blinking in the alarm staius field on the screen.

- _If the JALARM] function soft key is depressed when “ALM”" or

“A/B" is displaved, the following appears:

| ALM 1080 SEQUENCE ERROR 0 |
| ALM 2180 SEQUENCE ERROR 1 -
| : ALM 3240 SEQUENCE ERROR 2~ ll

Depress the [USERS] function soft key next to display the users

N

message screen to see detatled error codes sent from the PLC:
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CHULCK UNCLAMP

| - ol
| CBEP'S MEST COM TOCLPREST 127228 o 3;—;‘:-]; |
1
|
COOLANT |‘

m
-
1]
T
n
A

POSI™.  [ALAAM] g i I
v
1

| LY =¥
| Traam) Svam [osms ] | SR
i

] |

Fig. 3.4.76 Users Fuhction Screen

NOTE For more detai's. refer 1o the manual issned by the milling machine marufaciyrer.
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3.4 DISPLAY AND WRITE (Cont'd)

3.49.3

Time job (TTIME' job soft key)

KEYPOINT
-
FUGNCTION
SOFT KEY
JOB C-XLE'\T [SEE ()1
SOFT KEY -

TIME
" L——> WILE | (SEE @)

"

\.

Depress the [TIME] job soft key.

H M 5 ;

s 10:15:04 |
|

1

MiM s e _5<
I posT.  asev [ Tis | :
i .\“ A | i 175

\

=
1 2 3 a 5

ol 1T 1 1 T 1R

Fig. 3.4.77 Calendar Screen

Select the [CALEN] or [W TIME] function soft key.
A\
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(1) Calendar function

KEYPOINT
( : ™y
FUNCTION FUNCTION v
. _SOFT KEY SOFT KEY
| CALEN | o> q_\ . SET- | g
@ (}\ SE.LEC’[:\-DATE
OR TIME.
aoo aoo s
ann . (mE>EEB => | RETURN |
..E = ﬂEE‘“« L(\ '
an" =,
ENTER DATE. E_\TER TIAME.
_ )

Depress the [CALEN] function soft key.

)
"l

the calendar funetion is displaved.

The date and time held by

‘ )
| CALEADES oo 50 REST 1o 2aiz n gsda ;
| ( L |
| | w1980, 0. 28 |
| e
||| -1 10:175:04 |
|| 1
| |
| ius.-.—'. R s [ |
| , POSIT.  awapy [Tmz ] |
[ i — — g |
. |
J

'
ol 1 11T T

Fig. 3.4.78 Calendar Setup Screen
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3.4 DISPLAY AND WRITE (Cont'd)

A To set date and time, depress m(\ key.

“The [SET] function soft key is displayed.

Depress the [SET] function soft key.

-

=4

The key 15 higﬁlighted and the cursor is disfplayed at the date field.

The setup mode has started.

\
Eﬁ;;uéﬁ v TO00L e - 2343 Ni2345)
’/;j:;@“TTL s 1290.01.071
A ! -
||| TH GB_DDC'O:
| v s F LS<
| | :’OSI'.: :’-'\L;‘l_-'h‘.‘l TMe: i
U=l )
\ _
1
BT T 11 1 1-8
Fig. 3.4.79
Select date or time using cursor key a or e .
B Enter date. "
(For example, q\%@ n ' %\'
PRI T A
@ Enter time.
(For example. % % %\ m
Depress the [SET] function soft key.

(wel )

wr! )

e

. The cursor disappears and the entered date and time are displayed.
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(2) Wdrk time function

i

KEYPOINT
. FUNCTION FUNCTION
© SOFT KEY SOFT KEY

> | pcLr |

-

s WTME | o

L

PLACE THE CURSOR
AT THE ITEM TO BE
SET TO ZERO.

ﬂ

AN
REPEAT FOR THE NUMBER
OF SELECTED [TEMS.

B Depress the [W-TIME] function soft key.

%\

( Ty
(W‘FME COM TOSLREST 1 D123545 N+ E;D
TSSO, REST 1 o " s
USRS 0pB3:21:58
rees 0012:43:56
o e 0008:41:g2
e 000C:00:00
SEM 5Te LEK
POSIT  ALARM 1
— TZan ) [WiME] 1 j a
. 1 _ ] J
_

/
Nl T TTTTIR

Fig. 3.4.80 Work Time Screen

The NC controller accumulates work times internally. Use this
function to monitor the processing time of a single workpiece or oper-
ation duration of a milling machine.
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3.4 DISPLAY AND WRITE (Cont’d)

There are four types of work times, each counted in’hours, minutes,

< and seconds:

(1) Power on ......... Total time after power-on

(2) Cycle start ....... Accurnulated time of total duration of automatic
_ operation

(3) C-i;tting feed ..... Accumulated time of total duration of cutting.

(4) External timer .. Accumulated time of total duration’of external
input signal being on. '(option)

In a multi- program system., each program has mdependent
timers except for the power on timer.

To reset a work time, depress the operation change kéy %
The [0-CLR] function soft key is displayed. &

Depress the [0 CLR] function soft key.

®:
&

The key is highlighted and the cursor is displayed at the power-on
field. The zero clear mode is-entered.

r : — N
WTIME COM TOCL 3EST - 21835425 N1 :3“.:_'-\:_

TOOL 3EST ° ; ” 5
FWEON N5 B3:P1:58
SVCE S 0oy2:43:686
CLTING opoos:41:22

T 0000:00:00
IV éTP =SK : M
POST  ALARN TME | - FLNCTION ¢
= , e .—/m_"'—g CHANGE.

ol 1 1 1 1 )

Fig. 3.4.81 Zero Clear Mode Screen

To reset 'a work time to zero, place the cursor to that work time

using cursor- kev p or 9 then depress the t\fﬁ_l key.

The work time at the CUrsor is Cleared to zero. The cursor
moves-1o the next item.._ -

Depress.the [0 CLR] function soft key. .-

- E‘/ v a0 o nr i

The cursor disappears and the zero clear mode is canceled.
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3.4.10

Power-on initial indication

An arbitrary initial screen can be displayed after power-on with an option.
Specify the characters to be displayed, size, and position of the characters
using the parameters:

(@)

(b)

(c)

Characters

Parameter pm3400-3409: 1st line on power-on title
Parameter pm3410-3419: 2nd line on power-on title

Up to 10 ASCII characters can be set per line with these
parameters.  ASCII codes from 20h 'SP’ to 5Fh **—** ¢an be used.
If the title is shorter than 10 characters, set 0 for the end code.

(Example) YASKAWA = 59h, 41h, 53h, 4Bh, 41h, 57h, 41h, 0
: (haxadecimal)
= 89, 65, 83, 75, 65, 87, 65, 0 (decimal)

Display size

Parameter pm3420 Display character size
Size of characters on the 1st line Place on the 1st line.
(Range: 1 to 3)
Size of characters on the 2nd line Place on the 2nd line.
(Range: 1 to 3)

Character size can be set for these parameters as follows:

(Example) Character on the 1st line in x 2 scale, character on the 2nd

line in x 1 scale
Set 12h (haxadecimal) = 18 (decimal)

Display start position
Parameter pm3421 Display start postion in horizontal direction

Ist line start position Place in the 1st or 2nd column
(Range: 1 to 39)
2nd line start position Place in the 3rd or 4th column
(Range: 1 to 39)
This parameter determines the display start position in the
horizontal direction. The vertical direction 15 fixed to the sysrem.

(Example) When 10 characters are on the 1st line and 12 characters
are on the 2nd line, set as follows:
Set OCOAh (hexadecimal)= 3082 (decimal).
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