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Forewor
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Wwith the International Electrotechnical Commission (IEC) on all matters
hical standardization.

Standards are drafted in accordance with the rules given in the ISO/JEC
rt 3.

pnal Standards adopted by the technical committees are circulated to the
bs for voting. Publication as an International Standard requirés approval
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mation systems and integration, Subcommittee SC 1, Physical device
dition cancels and replaces the,first edition (ISO 4343:1978), which has

y revised.

B form a normative/part of this International Standard.

viii

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

Introduction

The output of a general purpose numerical control processor is(nfermjation used as

input to a post processor. This information is called CLDATA, which
derived from “cutter location data.”

as originally

CLDATA provides a general language to pass manufacturing information from a

numerical control processor to a post processor,(where the general

converted to the specific format required by the pafticular numerical cont
The logical and physical structure of CLDATA fecords are given in ISO

language is
ol equipment.
3592.

This International Standard defines a stahdard post processor vocapulary, in the

context of command word and the parameters that can be associated wi

h a command

word. This vocabulary is encodedsusing the 2 000 class (“integer cgde type post
processor command”) and 20 000,'class (“literal type post processqr command”)

CLDATA records given in 1ISO 3592.

There is a one-to-one correspondence between the elements of the ppst processor

vocabulary and the elements of the post processor command CLDATA

integer code numbers\given in annex B of this International Standard

numbers that are used to represent keywords in the 2 000 class CLDATA

records. The
are the code
records. The

keyword names given in annex B of this International Standard are the names that are

used to represent keywords in the 20 000 class CLDATA records.

Numerical“control is applied to many types of machines, but the language defined in

this_International Standard has been developed primarily for numeric
miachine tools — hence the words “tool” and “part” are used in the des

hlly controlled
Cription of the

larmguage to indicate the working element and processed element respgctively. Many

of the vocabulary words are also derived from metal working terminolody.

© 1SO 2000 — All rights reserved
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Industrical automation systems — Numerical control of
machines — NC processor output —

Post processor commands

1 Scope

format for positioning, line motion and contouring control
systems

This International Standard defines the elements of a set of
post pfocessor statements to be used in numerical control
softwafe. These statements are encoded on 2 000 class
and 2Q 000 class CLDATA records or their equivalent.

Each processor using one of the ISO numerical control
programming languages shall be capable of producing post
procegsor command type CLDATA records as defined in
this International Standard.

Each post processor shall be capable of using the post

procegsor command type CLDATA records defined in this

interngtional Standard as input.

This International Standard does not prescribe

a) thg mechanism by which the statements are processed;

b) thg medium on which the input language statements
arg recorded;

=

¢) thg medium and format of output machine controkdata;

d) thgorder of statements within a part program¢

2 Ndrmative references

The fgllowing normative documentS ‘contain provisions
which,|through reference in this tekt,jconstitute provisions
of this|International Standard. For dated references, sub-
sequeit amendments to, or révisions of, any of these pub-
licationls do not apply. However, parties to agreements
based|on this International” Standard are encouraged to
investipgate the possihility’of applying the most recent edi-
tions ¢f the normative documents indicated below. For
undatgd references, the latest edition of the normative
document referred to applies. Members of ISO and IEC
maintajn registers of currently valid International Standards.

ISO 8417, [ [ = [ -
trol of machines — Coordinate system and motion nomen-
Clature.

ISO 3592:2000, Industrial automation systems — Numerical
control of machines — NC processor output — File structure
and language format.

ISO 4342:1985, Numerical control of machines — NC proc-
essor input — Basic part program reference language.

ISO 6983-1:1982, Numerical control of machines — Pro-
gram format and definition of address words — Part 1: Data

1) To be published. (Revision of ISO 841:1974)

© 1SO 2000 — All rights reserved

3 Co-ordinate system

3.1 Part program reference

ISO 841 is the basis faordefining the co-ordinate system of
CLDATA.

In the CLDATA, the reference axes of th
system are) yrand z. Co-ordinates refertoar
on a tool\(usually the center of the tip) relati
co-ordinate system. CLDATA can define the f
tionand orientation components:

Dimension parallel to X
Dimension parallel to Y
Dimension parallel to Z
X axis component of the tool axis vec
Y axis component of the tool axis vec
Z axis component of the tool axis vec
X axis component of a secondary orig
Y axis component of a secondary orig
Z axis component of a secondary orig

S3 X" TUNK X

Unless otherwise specified, post processor
mensional values refer to the CLDATA co-or(
The following syntax is permitted as replacen
of numeric values representing CLDATA
CLDATA tool orientation vectors and CLDA]

e co-ordinate
bference point
ve to the part
ollowing loca-

for
tor
or
ntation vector
ntation vector
ntation vector

command di-
inate system.
ent for strings
co-ordinates,
I'A secondary

orientation vectors.

ivjivkl, 1,mn]]

3.2 Machine program reference

ISO 841 is the basis for defining the standard configuration
of machine axes.

On the machine, the reference axes of the co-ordinate
system are x, yand z. Co-ordinates refer to areference point
on the machine (usually the center face of the tool holding
mechanism) relative to the machine co-ordinate system.
The origin and alignment of the CLDATA and machine
reference systems coincide. Provision is made within this
International Standard to define an alternate relationship
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between CLDATA and machine reference systems. The
following machine axes are recognized:

angular dimension about the X axis
angular dimension about the Y axis
angular dimension about the Z axis
tertiary dimension parallel to the X axis
tertiary dimension parallel to the Y axis
tertiary dimension parallel to the Z axis
secondary dimension parallel to the X axis
secondary dimension parallel to the Y axis
secondary dimension parallel to the Z axis
primary dimension parallel to the X axis

NS XS<S-TQT oo

preferred non dimensional keyword followed by the non
preferred dimensional alternates. Only preferred keywords
appear in syntax definitions. Non preferred keywords can
be substituted, however, their use is not encouraged.

Table 2 — Dimensional keywords

Preferred keyword
Non-preferred alternate

PERMIN CLDATA units per minute
IPM inches per minute

primary dimension parallel to the Y axis MMPM | millimeters per minute
primary dimension parallel to the Z axis PERREV CLDATA units per revolution of the spindle
_ ) ) _ IPR inches per revolution of the spindle’l|
The followlng syntax is perm_ﬂted as rgpla_cement for strings MMPR millimeters per revolution of thé spifdle
of numeric values representing machine linear axis co-ordi- .
nates: TPI the reciprocal of IPR
MXPERM maximum CLDATA units,pepminute
OPAXIS |0 a MAXIPM |maximum inches per minute
Bgﬁ§:§ g MXMMPM | maximum millimeters per minute
OUAXIS |0 CSS surface speed A CLDATA units per njinute
OVAXIS (O SFM surface speed-in feet per minute
OWAXIS |O . .
OXAXIS |0 SMM surface speed in meters per minute
OYAXIS |O
OZAXIS |O

The following|syntax is permitted for numeric values repre-
senting machjne rotary axis co-ordinates. The initial HEAD
or TABLE kelyword further qualifies the rotary axis when
there are mulfple axes providing rotation about a given axis.

OBAXIS 0O
XIS U

0

O O

O DIAXIS O

O O

ing angles of planes, the positive.direction is
ise and the reference axis i$ as shown in
nce axis.

Table 1 - Reference axes

Plane Reference axis
XY X
YZ y
ZX z

Unless otherwise ‘specified and providing that the capability
exists, dimensional values appearing in the post pracessor
generated machine program shall be in the same reference
units as thé CLDATA. Where this is impossible due to
limitations ‘of the machine, the post processor shall be
responsible for converting the CLDATA units to the [appro-
priate units supported by the machine. Provision i made
within this International Standard to define explicit|output
units to be used for the entire machine program irrespective
of the CLDATA units.

4 General structure of post processor
commands

4.1 NC processor

ISO 4342 defines the syntax and semantics of a standard
NC processor input language, including a limited set|of post
processor vocabulary.

Post processor command names are defined using & Major
type post processor keyword. A comma separated parame-

3.3 Units of measure

Angles are expressed in degrees and decimal fractions of
a degree.

The linear unit of measure of CLDATA is the millimeter. ISO
3592 has provision to define other units of measure. A
change of units is modal and applies to subsequent co-or-
dinate data until changed again.

Unless otherwise specified, dimensional values appearing
in post processor commands are in the same reference
units as the CLDATA. Provision is made within this Interna-
tional Standard to define explicit units of measure for simple
parameters on post processor commands. Table 2 lists the

2

ter list, if present, is separated from the command name
using a “/” delimiter.

Parameters can consist of any combination of numeric
values, keywords and quote delimited strings, respecting
the syntax of the particular post processor command.

4.2 CLDATA

ISO 3592 defines the CLDATA record format for post proc-
essor commands. Specifics concerning the command
names and command parameters are defined within that
International Standard.

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

2 000 class records carry post processor instructions and d) Element 4 (keyword) is the text of the Major word identi-

are formed of elements as follows: fying the post processor command.
. . e) Element 5 onwards (various) is an optional list of post
a) Element 1 (integer) is the CLDATA record sequence processor command parameters.
number.
b) Element 2 (integer) is 2 000, which identifies the record ~ Keywords are represented in element 4 and onwards as
as an integer code type post processor command. character text.

c) Element 3 (integer) is the integer code of the Major

word identifying the post processor command. 4.3 Post processor

d) Element 4 onwards (various) is an optional list of post Each post processor shall support the basic set of com-
processor command parameters. mands defined in the general language section (see 5).
Each post processor shall also support the additional set of

commands-defiredin-ene-ormoremaschire-family sections

KeyWLIUb ale Tepresericeu T etement-3—and onwards as k S k ) 4
integef codes. which follow. Each machine family section| defines only

those commands which are applicabletethe fnachine type.
. . The general language section and the appligable machine
20 00( class records also carry post processor instructions family language sections togetheP-provide the whole lan-

and arp formed of elements as follows: guage for a machine family.

a) Elgment 1 (integer) is the CLDATA record sequence When a machine supports gapabilities of multiple machine
nuinber. families defined within~this International $tandard, the

b) Elgment 2 (integer) is 20 000, which identifies the re- APPLY command (See 5.4) shall be used to designate the

colld as a literal type post processor command. machine family being manipulated at any given moment.

c) Elgment 3 (integer) is a code indicating whether the Table 3 lists a‘eross reference of commands gnd language
post processor command spans multiple records. sections.

© ISO 2000 — All rights reserved 3
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Table 3 - Cross reference of commands and language sections

Command  General | Die Flame |Grinder |Laser Milling PRunch Turning ire Probe [Plotting
EDM EDM

ADAPTV 5.2

AIR 5.3

APPLY 5.4 6.2 7.2 8.2 9.2 10.2 11.2 12.2 13.2 14.2

ARCSLP 10.3

ASSIST 7.3 9.3

AUXFUN 5.5

BARFEL 12.3

BREAK 5.6

CALSUH 5.7

CATCHH 12.4

CHUCK 125

CLAMP 5.8 10.4 11.3 12.6

CLDATA 5.9

CLDIST 7.4 9.4 13.3

CLEARH 10.5

COOLNT 10.6 12.7

COUPLEH 5.10 12.8

CUTCOM 5.11 6.3 10.7 12.9 13.4

CYCLE 9.5 10.8 11.4 135

DEFCON 12.10

DEFSUH 5.12

DELAY 5.13

DISPLY 5.14

DRAFT 15.2

DRESS 8.3

END 5.15

ENDSUH 5.16

FEDRAT 5.17

FLUSH 6.4 13.6

GENRTR 675 13.7

GOHOME 5.18

GOPAR 5.19

HEAD 10.9

HOMEPT 5.20

INCLUD 5.21

INDPOS 10.10

INSERT 5.22

LEADER 5.23

LETTER 15.3

LIMIT 5.24

LINTOL 10.11

LOAD 6.6 10.12 | 115 12.11 | 13.8 14.3

LOCATE 5.25

LPRINT 5.26

MACHIN 5.27

4 © 1SO 2000 — Al rights reserved
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Table 3 - Cross reference of commands and language sections (concluded)

Command  General | Die Flame |Grinder |Laser Milling Runch Turning ire Probe |Plotting
EDM EDM

MATERL 5.28

MCHFIN 5.29

MCHTOL 5.30

MODE 5.31 12.12 14.4

MOVETO 5.32

OoP 6.7 12.13

OPSKIP 5.33

OPSTOP 5.34

ORIGIN 5.35 10.13 13.9

OYPLOT 15.4

PARKPT 5.36

PARTNO 5.37

PENDWN 15.5

PENUP 15.6

PIERCE 7.5 9.6 116

PITCH 12.14

PPFUN 5.38

PPLOT 15.7

PPRINT 5.39

PILTIME 5.40

PREFUN 5.41

PIROBE 14.p

RAPID 5.42

RESET 5.43

RETRCT 10.14

REWIND 5.44

ROTATE 10.15

SAFETY 12.15

SAFPOS 5.45

SELECT 6.8 10.16 | 11.7 12.16 | 13.10 | 14p

SEQNO 5.46

SPINDL 6.9 10.17 12.17

STAN 12.18 | 13.11

STDYRS 12.19

STOP 5.47

SYNCTR 5.48

TLLIFE 5.49

TLSTCK 12.20

TMARK 5.50

TOOLNO 6.10 10.18 | 11.8 12.21 | 13.12 | 14.7

TORCH 7.6

TRANS 5.51

TURRET 12.22

UNLOAD 6.11 10.19 | 11.9 12.23 | 13.13 | 14.8

VERIFY 14.9
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5 General language

5.1 General comments

5.1.1 General semantics
The general language section defines the language that is common to a number of machine families. The general language

section and a machine family section together provide the whole language for the machine family. A post processor for the
family shall provide recognition and resolution of the entire language set.

5.1.2 Sub-contents

For

1) the ADAPTV command, Which Controls the USE of an adaptive Controler, See 5.2,
2) the AIR command, which controls the supply of air, see 5.3;
3) the ARPLY command, which defines the selection of machine family, see 5.4;
4) the AUXFUN command, which provides for the insertion of miscellaneous function (M) codes,.see™5.5;
5) the BREAK command, which provides for segmentation of a machine program, see 5.6;
6) the CALSUB command, which activates a predefined or machine specific sub progrant,.see 5.7;
7) the CHJAMP command, which controls the application of axis clamps, see 5.8;
8) the CUDATA command, which controls the input of part program data, see 5.9;
9) the CQUPLE command, which defines the association between part programvaxes and machine axes, see 5.10;
10) the CYTCOM command, which controls workpiece compensation, see 5.11;
11) the DEFSUB command, which indicates the start of a sub program-definition, see 5.12;
12) the DHLAY command, which temporarily halts the movement of‘axes on the machine, see 5.13;
13) the DIEPLY command, which controls the display of operator messages at the machine console, see 5.14;
14) the END command, which designates the end of the machine program, see 5.15;
15) the ENDSUB command, which indicates the end af a Sub program definition, see 5.16;
16) the FHDRAT command, which controls various\functions related to feed velocity, see 5.17;
17) the GOHOME command, which moves the‘machine to the home position, see 5.18;
18) the GOPARK command, which moves-thie machine to the secondary home position, see 5.19;
19) the HQMEPT command, which defines the machine home position, see 5.20;
20) the INCLUD command, which-specifies a source for additional part program data, see 5.21;
21) the INBERT command, whieh provides for the insertion of machine program data, see 5.22;
22) the LHADER command, which provides for the insertion of leader spacing, see 5.23;
23) the LIMIT command{ Which defines travel limits and guard zones, see 5.24;
24) the LQCATE command, which preloads machine reference system axes, see 5.25;

25) the LARINT.command, which provides for control of the post processor listing, see 5.26;

26) the MAGHIN commandwhich dafinac tha nact nracaccar caa © 27-
Aror ot e HHeH-Ge e StTHepOStT+pPTroe S—Seeo=1

27) the MATERL command, which defines the workpiece material, see 5.28;

28) the MCHFIN command, which defines the acceptable machining finish, see 5.29;

29) the MCHTOL command, which defines the acceptable machining tolerance, see 5.30;

30) the MODE command, which controls various modal settings, see 5.31;

31) the MOVETO command, which controls the movement of machine axes, see 5.32;

32) the OPSKIP command, which controls the insertion of block delete codes, see 5.33;

33) the OPSTOP command, which designates an optional stopping point in the machine program, see 5.34;

34) the ORIGIN command, which defines the relationship between part and machine reference systems, see 5.35;
35) the PARKPT command, which defines the secondary machine home position, see 5.36;

36) the PARTNO command, which provides a unique identification for the machine program, see 5.37;

6 © ISO 2000 — All rights reserved
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37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)

513

None.
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the PPFUN command, which provides special commands or instructions for the post processor, see 5.38;
the PPRINT command, which provides messages in the output data, see 5.39;

the PPTIME command, which provides for modification of post processor calculated run time, see 5.40;
the PREFUN command, which provides for the insertion of preparatory function (G) codes, see 5.41;

the RAPID command, which specifies motion at rapid traverse velocity, see 5.42;

the RESET command, which designates a restart point in the machine program, see 5.43;

the REWIND command, which rewinds the control tape, see 5.44;

the SAFPOS command, which defines the working element change position, see 5.45;

the SEQNO command, which controls the numbering of machine program blocks, see 5.46;

the STOP command, which designates a required stopping point in the machine program, see 5.47;

the SYNCTR command, which controls the synchronization of multiple machine heads, see 5.48;
the TLLIFE command, which controls the use of tool life monitoring equipment, see 5.49;
the TMARK command, which provides for the insertion of rewind stop codes, see 5.50;

the TRANS command, which translates the part program co-ordinates, see 5.51.

Limitations



https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2

000(E)

5.2 The ADAPTV command

Controls the u

ADAPTV /

5.2.1 Semal

se of an adaptive controller.

OON 0O
OOFF O
ntics

This command is used to engage and disengage the adaptive control unit, which is a control system that adjusts the response
from conditions detected during the work.

ON (keyword) turns the adaptive control unit on and gives it control from that point in the machine program until it is

turned off.
OFF (keypword) turns the adaptive control unit off and returns control to the machine program.
5.2.2 Exanples
None.
5.2.3 Limitations
None.
8 © 1SO 2000 — Al rights reserved
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5.3 The AIR command

Controls the supply of air.

AIR/ OON O, a]
OTHRU O

AIR / OFF
5.3.1 Semantics

This command controls the supply of air. The air device is operated in a modal fashion if a duration is not specified.

ON (keyword) specifies a general air device.

THRU (keyword) Specifies am afternate air device.

a |real) indicates the duration in seconds that the air device is to be active. The duration shall be anon-zero positive
value. If the duration is omitted, the air device shall operate continuously.

OHF (keyword) terminates the continuous operation of the air device.
5.3.2 |Examples
The following command activates the air device for 6 seconds.

AIR/ON,6

The following commands activate the air device during a tool change.

AIR/THRU
LOAD/TOOL,1
AIR/OFF

5.3.3 | Limitations

None.

© ISO 2000 — All rights reserved 9
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5.4 The APPLY command

Defines the selection of machine family.

APPLY /

UDEDM
UFLAME
UGRIND
OLASER
OMILL
UOPROBE
OPUNCH
OTURN
LOWEDM

OOoOoOoooOooo

5.4.1 Semantics

This commar

machine fam

for the named
DEDM (ki
FLAME (
GRIND (k
LASER (
MILL (ke
PROBE

PUNCH

machine family.

byword) specifies die sinking electrical discharge machining (EDM).
eyword) specifies flame, plasma or water jet machining.

eyword) specifies grinding.

eyword) specifies laser machining.

word) specifies milling or drilling.

keyword) specifies probing or measuring.

keyword) specifies sheet metal forming.

TURN (k¢yword) specifies turning.

WEDM (K

5.4.2 Exam

None.

5.4.3 Limitd

None.

eyword) specifies wire electrical discharge machining (EDM).

ples

itions

d specifies which machine family to control when the application programming changes to anothejﬂ' basic
y within the same post processor. Subsequent part program data is interpreted using the language

efined

10
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5.5 The AUXFUN command

Provides for the insertion of miscellaneous function (M) codes.

AUXFUN/ a o[, a][,[NOW]

551

Semantics

This command provides the facility to insert miscellaneous function (M) code numbers in the machine program.

a (real) specifies the miscellaneous function (M) code number to be output. If multiple codes are specified, they shall
be inserted into the machine program as though each was specified in a separate AUXFUN command.

NOW (keyword) indicates that a break to a new block shall appear immediately following the output of each (M) code.

The default action is to allow the (M) code to be combined with subsequent machine program data if

55.2

The fo
block.

AU

The fo

AU
AU

553

This ¢

Examples

lowing command will output two (M) codes in the machine program, with each (M) coderappéaring

XFUN/5,4,NOW

lowing commands perform the identical function as the single command described above.

XFUN/5,NOW
XFUN/4,NOW

Limitations

mmand produces machine program data which may not be (portable.

©1SO

ossible.

in a separate

2000 — All rights reserved
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5.6 The BREAK command

Provides for segmentation of a machine program.

BREAK O/ OLENGTH,a OO

g 0O ad
O OTIME, b oo
g 0O ad
0O ONOW od

5.6.1 Semantics

This command is used to segment a machine program. Segmentation can be immediate, or deferred based on machine
program size or elapsed machine run time.

LENGTH,a (kcyvku‘,lca:) apcuifica t:IC IIICU\iIIIUIII III(lb:IiIIC pPrograiti :Cllgtil ill Palt prograiti unita ;JCfUIC cAal il new
machipe program segmentation.

TIME,b (keyword,real) specifies the machine run time duration in seconds before each new madchine program
segmentation.

NOW (kepyword) specifies that machine program segmentation shall occur immediately.
A BREAK coimand without parameters shall be treated as a request for immediate segmentation.
5.6.2 Examnples
None.
5.6.3 Limitgtions

None.

12 © 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 43

5.7 The CALSUB command

Activates a predefined or machine specific sub program.

CALSUB/ Oa 0O CCLDATA O[ON][TIMES, cll  d]
O b 0O OSYSTEM O
CALSUB / OFF
5.7.1 Semantics

This command controls the activation of a predefined or machine specific sub program.

a

b

CL

SY|

ON

OH

T

N

Predefijned sub programs are those that have been ‘defined earlier within the part program. A predefined

consis
sub pr

The C

machies which do not support sub grograms, the post processor shall substitute the part program data

progral

Them
cancel

(real) identifies the sub program by a numeric identifier.

43:2000(E)

(text)dentifres the sub program by a textuat iaemntifier.

DATA (keyword) specifies that the sub program being called has been previously defined by alDEFS
(see 5.12).

STEM (keyword) specifies that the sub program being called is a machine specific sub'program wh
preloaded on the machine. Machine specific sub programs are not defined in the part program.

(keyword) specifies that the sub program shall be called once for each motioh-following in the part

- (keyword) specifies that modal calling of the sub program shall be terminated.
IES,c (keyword,real) specifies the number of times to call the sub, program. For modal operation, the
is called the specified number of times at each motion point in.the*part program. In the absence of th
sub program is called once.

(text) specifies optional machine specific data to be appended to the end of each call sub program block.

a rudimentary mechanism for passing parameters to-a'sub program. The text is treated in the same
INSERT command (see 5.22).

bgram, and a terminating ENDSUB (se€ 5.16) command.
ALSUB command causes a copy ‘of the part program data within the named sub program to be p
m definition at the point in thé machine program where the CALSUB occurs.

pdal CALSUB operation.causes the named sub program to be called at each motion point in the part
ed by a CALSUB/OFE'command. When possible, the post processor shall combine the motion and thg

IUB command

ich has been

program until

canceled by a CALSUB/OFF command. In the absence of this qualifier, the sub'program is called immediately.

sub program
s qualifier the

This provides
manner as an

sub program

s of a DEFSUB command naming the subprogram, one or more part program instructions defining the body of the

ocessed. On
ithin the sub

program until
sub program

call intp a single block. When this is not possible, the motion shall be processed first, followed by the sub program call. This
providgs the capability to*perform cyclic operations at a series of points.
5.7.2 |Examples
The following ‘example calls a sub program once for each point in a linear pattern.
CAESUBS010;,CLDATA;ON
GOTO/4,1,0
GOTO/4,2,0
GOTO/4,3,0
CALSUB/OFF
The following example calls a sub program, passing machine specific parameters.
CALSUB/8100,SYSTEM,'P01=4.5 P02=2’
5.7.3 Limitations
Machine specific parameters shall not be used when the machine does not support sub programs.
The machine specific formats of this command produce machine program data which may not be portable.
© ISO 2000 — All rights reserved 13


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

5.8 The CLAMP command

Controls the application of axis clamps.

CLAMP/ ¥ mc-axis } OOON O
DALL OOOFF O
DAUTO O

5.8.1 Semantics
This command controls a clamping operation.

{mc-axis} (keyword) specifies a machine axis by name (see 3.2 for a list of machine axis names and associated syntax).

ALL (keyword) specifies all machine axes.

ON (keyword) initiates a clamping operation.
OFF (keypword) terminates a clamping operation.

AUTO (keyword) specifies that the axis shall remain clamped by default. When motion is programnjed for the axis, the
clamps will be automatically removed before the motion commences and reapplied after thesmotion completes.

5.8.2 Exanples
The following|example clamps the rotary A axis table during each drilling motion in a gycle:

CYCLE/DRILL,DEPTH,4,PERREV,.012,CLEAR,.1,RETURN,.5

CLAMP/TABLE,AAXIS,AUTO

G0T0/0,9,8,0,0,1

G0T0/0,$,0,0,1,0

G0T0/0,9,-8,0,0,-1
0

G0OT0/0,$,0,0,-1,0
CLAMP/TABLE,AAXIS,OFF
CYCLE/OFF

5.8.3 Limitdtions

None.

14 © 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

5.9 The CLDATA command

Controls the input of part program data.

CLDATA/ OON O

591

OOFF O

Semantics

This command allows the part programmer to selectively control the part program data input to the manufacturing post
processor. This command does not apply to a plotting post processor.

ON (keyword) specifies that all part program data following the command shall be processed by the manufacturing post

processor.

OH

59.2

None.

593

None.

- (keyword) specifies that all part program data following the command shall be ignored by the manul
processor, with the exception of the CLDATA command.

Examples

Limitations

facturing post

©1SO

2000 — All rights reserved
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5.10 The COUPLE command

Defines the association between part program axes and machine axes.

COUPLE

| OXCOORD[}{ mc-axis } 0n[] OXCOORDCK mc-axis } O
OYCOORDO 0 OYCOORDO 0

JZCOORD [ 0 0ZCOORD U O

5.10.1 Semantics

This command assigns an axis of motion from the part reference system to a specific axis on the machine. It is used to

control machi

nes which have one or more co-linear or co-rotary axes. The assignment is modal until changed.

[XYZ]COORD (keyword) specifies one of the three primary co-ordinate axes of the part reference system to be

associated with the specified machine axis.

{mc-axis) (keyword) specifies a co-linear or co-rotary axis which will be used for subsequent motions (see3.2-f
of maghine axis names and associated syntax). With co-linear axes, movement along the specified-partref
axis V\ﬂll be resolved by moving the named co-linear axis. With co-rotary axes, rotation about the specifi
reference axis will be resolved by rotating the named co-rotary axis.

5.10.2 Examples
The followinglcommand specifies that X motion in the part reference system is to be couplethte'the Z machine axis

motion in the
is to be coupl

COUPLE

The following
Z motion in tH

lathe progranming.

COUPLE

The following
(secondary Z

COUPLE/

The following

COUPLE/

5.10.3 Limi

Part/machine

part reference system is to be coupled to the X machine axis, and that Z mqtion in the part reference
bd to the Y machine axis. This is a common configuration for horizontal lathe programming.

XCOORD,ZAXIS,YCOORD,XAXIS,ZCOORD,YAXIS

command specifies that Y motion in the part reference system is'to be coupled to the Z machine axis a|
e part reference system is to be coupled to the Y machine axis. This is a common configuration for

YCOORD,ZAXIS,ZCOORD,YAXIS

axis).

ZCOORD,WAXIS

command resets the Z motion ofithe part reference system to the Z machine axis.
ZCOORD,ZAXIS

fations

axis coupling shall be limited to the set of configurations defined by ISO 841.

br a list
Brence
ed part

that Y
bystem

nd that
ertical

command specifies that Z motion of the part'reference system is to be coupled to the W machine axis

16
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5.11 The CUTCOM command
Controls workpiece compensation.

CUTCOM/ON In[JOXCOORD[Oa O
OgoOyCooOrRDO O
0

0 0ZCOORD U
CUTCOM/OFF 1n[JXCOORDUO
OYCOORDDO
0ZCOORD [
CUTCOM / ON,COORDa
CUTCOM / OFF,COORD

5.11.J—Semantcs
This command controls the application and removal of workpiece compensation.
ON (keyword) specifies that workpiece compensation shall be applied.
OHF (keyword) removes workpiece compensation.
[XYZICOORD (keyword) identifies a machine axis for which compensation is to he-applied or removed.
CJORD (keyword) identifies a general workpiece compensation to be applied‘te or removed from all axes.
a [real) identifies the offset register on the machine to use for workpieCe‘eompensation.
5.11.3 Examples

None.

5.11.3 Limitations

None.

NO[TE

Thg XCOORD, YCOORD and ZCOORD keywords refer to machine axes, contrary to the general guidelines described in section

3.2| This axis specific form of workpiece.compensation has been retained in this revision of the International Standard|for the pur-
pose of continuity.

© ISO 2000 — All rights reserved 17
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5.12 The DEFSUB command

Indicates the

DEFSUB

start of a sub program definition.

/ Oa a
O b 0O

5.12.1 Semantics

This command indicates the start of a predefined sub program.

a (real) identifies the sub program by a numeric identifier.

b (text) identifies the sub program by a textual identifier.

A predefined

Eub program consists of a DEFSUB command naming the sub program, one or more part program instryictions

defining the bpdy of the sub program, and a terminating ENDSUB (see 5.16) command. A sub program is called by [coding

a CALSUB cgmmand (see 5.7) with a matching sub program identifier.

The sub prog
which suppor
On machines

CALSUB command is encountered.

5.12.2 Exa

Special consi

position wher

DEFSUB
FROM/0,(
MODE/IN

MODE/AE
ENDSUB

The FROM s
called. The @

am shall be stored by the post processor for subsequent processing by a CALSUB command. On mdchines
sub programs, the storage of the sub program shall occur in the machine program in th€)appropriate format.
which do not support sub programs, the post processor shall defer the processing,of the sub prograny until a

mples

Heration must be given for sub programs containing cyclic operations.to be performed relative to the miachine
the sub program is activated. Sub programs used for this purpose ‘should start and end as follows:

0010

,0
CR

SOL

atement defines a starting position for-the tool corresponding to the tool position when the sub program is
o-ordinate used in the FROM command need not be (0,0,0). The MODE/INCR command specifigs that

subsequent tpol positions shall be output as relative motions. The MODE/ABSOL command resets positioning to alpsolute

mode before
occur inincre|

5.12.3 Limi

None.

returning from the sub program..Absolute positioning eliminates the potential for position skew which would
mental mode if the tool positien.at the end of the sub program is different from the starting position.

fations

18
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5.13 The DELAY command

Temporarily halts the movement of axes on the machine.

DELAY / [ODWELL, O a

UREV U

5.13.1 Semantics

This command halts movement of machine axes for a specified duration, corresponding to the G04 definition in ISO 6983.

DWELL (keyword) specifies that the delay will be timed in seconds.

REV (keyword) specifies that the delay will be timed in revolutions of the spindle.

a

5.13.4
None.
5.13.3

A dela;

real) indicates the delay duration in the specified units. The duration shall be a non-zero positive-vg
DWELL or REV are specified, then the duration defaults to seconds.

Examples

Limitations

duration in spindle revolutions is only valid for machines with spindles, and then only when the spind

lue. If neither

le is rotating.

© 1SO 2000 — All rights reserved
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5.14 The DISPLY command
Controls the display of operator messages at the machine console.
DISPLY/ Oa a
O b 0O
OON O
OOFF O

5.14.1 Semantics

This command controls the output of operator messages at the machine console. Messages can be specified either with

the DISPLY command or with subsequent PPRINT commands (see 5.39).

a (real) specifies a console light or display pattern.

b (text) dpecifies a message to display at the console.

ON (keyword) specifies that subsequent PPRINT commands are to be displayed at the machine console:

OFF (keyword) specifies that subsequent PPRINT commands will no longer be displayed at the machine cons

5.14.2 Examples
The following|example outputs a series of messages to the machine console.
DISPLY/Message 1’

DISPLY/Message 2’
DISPLY/'Message 3’

This next example performs the same operation.

DISPLY/QN
PPRINT/Message 1’
PPRINT/Message 2’
PPRINT/Message 3’
DISPLY/QFF

5.14.3 Limitations

None.

e.

20
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5.15 The END command

Designates the end of the machine program.

END

5.15.1 Semantics

This command designates the end of the machine program, corresponding to the M02 definition in ISO 6983.

5.15.2 Examples

None.

5 15 2 _Limitatinnc
. Tt oS

None.

© ISO 2000 — All rights reserved 21
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5.16 The ENDSUB command

Indicates the end of a sub program definition.

ENDSUB

5.16.1 Semantics

This command indicates the end of a predefined sub program.

A predefined sub program consists of a DEFSUB command (see 5.12) naming the sub program, one or more part program
instructions defining the body of the sub program, and a terminating ENDSUB command. A sub program is called by coding

a CALSUB command (see 5.7) with a matching sub program identifier.

5.16.2 Exa

None.

5.16.3 Limi

None.

22
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5.17 The FEDRAT command

5.17.1 General comments
Controls one of feed movement velocity, or feed rate override inhibit.
5.17.1.1 Sub-contents

For
1) feed movement velocity specification, see 5.17.2;

2) feed rate override inhibit specification, see 5.17.3.

5.17.1.2 Limitations

None.

© ISO 2000 — All rights reserved 23
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5.17.2 Feed movement velocity specification

FEDRAT / OPERMIN, O a [[MXPERM, b]
UPERREV O
OFPT a

5.17.2.1 Semantics
This command specifies the feed movement velocity and optionally establishes an upper limit to the velocity.

PERMIN (keyword) specifies that the velocity is measured in part program units per minute, corresponding to the G94
definition in ISO 6983.

PERREV (keyword) specifies that the velocity is measured in part program units per revolution of the spindle,
corresponding to the G95 definition in ISO 6983.

FPT (keyword) specifies that the velocity is measured in part program units per tooth per revolution of the spind|e. The
numbgr of teeth is defined using the FLUTES qualifier of the TOOLNO command. A single tooth (flute) shall be

assumled if FLUTES have not been specified.

a (real) gpecifies the feed movement velocity in the specified or default units. The feed velocity,shall be a ngn-zero
positivie value. The feed velocity units keyword remains in effect on subsequent FEDRAT commands until explicitly
changpd. The default feed velocity units at the start of a program is part program units peérminute (PERMIN).

MXPERM|b (keyword,real) specifies an upper limit to the feed velocity measured in paft program units per minute. The
feed velocity limit shall be a non-zero positive value. This limitremains in effect until the hext feed velocity specification
commpnd. If an upper limit is omitted, then feed limitation shall not occur.

5.17.2.2 Exgmples

The following|example specifies a feed velocity of 0,2 part program units per revolution of the spindle, with an upper{bound
of 56,0 part pfogram units per minute.

FEDRAT/PERREV,.2, MXPERM,56

5.17.2.3 Limftations

None.
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5.17.3 Feed rate override inhibit specification

FEDRAT /LOCK, OON 0O
UOFF O

5.17.3.1 Semantics
This command controls the availability of a feed rate override capability at the machine.

LOCK,ON (keywords) specifies that a lock be placed on the programmed feed velocity, inhibiting any machine based
override capability.

LOCK,OFF (keywords) removes the lock on the programmed feed velocity, allowing a machine based override
capability.

5.17.3 2 EXampies
None.
5.17.3§3 Limitations

None.
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5.18 The GOHOME command

Moves the machine to the home position.

GOHOME [/{ mc-axis } On[{ mc-axis }]]
5.18.1 Semantics

This command moves the machine at a rapid traverse rate to the home position of the machine, or if applicable, to the home
position defined by the HOMEPT command (see 5.20).

{mc-axis} (keyword) specifies one or more machine axes to move to the home point (see 3.2 for a list of machine axis
names and associated syntax). The order of the axes is notimportant as all named axes will be moved simultaneously.
If GOHOME is specified without any machine axis names, all axes having a home position will be moved to the home
point if required.

5.18.2 Examples

The following| commands will first move the machine Z axis and machine W axis to their home positions,.then move all
remaining ax¢s to the home position.

GOHOMH/ZAXIS,WAXIS
GOHOMH

5.18.3 Limifations

None.
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5.19 The GOPARK command

Moves the machine to the secondary home position.

GOPARK [/{ mc-axis } On[{ mc-axis }]]
5.19.1 Semantics

This command moves the machine at a rapid traverse rate to the secondary home position of the machine, or if applicable,
to the home position defined by the PARKPT command (see 5.36). If a secondary home is not defined for the machine, the
primary home point will be used (see 5.20).

{mc-axis} (keyword) specifies one or more machine axes to move to the secondary home point (see 3.2 for a list of
machine axis names and associated syntax). If GOPARK is specified without any machine axis names, all axes
having a secondary home position will be moved.

5.19.3 Examples
None.

5.19.3 Limitations

None.

© ISO 2000 — All rights reserved 27


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

5.20 The HOMEPT command

Defines the machine home position.

HOMEPT/ O mc-axis } Qa o mc-axis } QJa O
K claxis } O O claxis } O O

HOMEPT / NOMORE

5.20.1 Semantics

This command defines the location of the machine home position used by the GOHOME command (see 5.18). The HOMEPT
command is ignored if the machine has a fixed home position, is used for information purposes only if the machine has a
reference home position, and is used to define a home position in all other cases. The default home position is the
co-ordinates defined by the first FROM motion in the part program.

{mc-axis) (keyword) specifies that a home position is being defined for a machine axis (see 3.2 for a list.ef.machine
axis ngmes and associated syntax).

{cl-axis} [keyword) specifies that a home position is being defined for a part reference axis (see 3.1)for a list|of part
progrgm axis names and associated syntax).

a (real) defines a home position for either the named machine axis or for the named part co-ordinate axis.

NOMORH (keyword) cancels the last specified HOMEPT position and resets the ‘machine home position|to the
co-ordinates defined by the first FROM motion in the part program.

Only those ajes mentioned in a HOMEPT command are moved by a GOHOME gommand. All unreferenced axes femain
unchanged.

5.20.2 Examples
None.

5.20.3 Limitations

None.
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5.21 The INCLUD command

Specifies a source for additional part program data.

INCLUD /' &’
5.21.1 Semantics

This command provides for including secondary part program data into the post processor input stream. This can be useful
for loading standard information into the post processor, such as TOOLNO or MATERL specifications.

a (text) specifies the name of the file to be read as a secondary part program before continuing with the primary part
program.

The INCLUD command does not cause a permanent transfer of input to occur. When an end-of-file or FINI record is
encountered in the secondary part program, processing shall continue with the instruction following the INCLUD record in
the primary part program.

Seconflary files may contain INCLUD commands.
5.21.3 Examples

None.
5.21.3 Limitations

An INCGLUD command shall not recursively reference a part program file.
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5.22 Thel

NSERT command

Provides for the insertion of machine program data.

INSERT /

& [NEXT]

5.22.1 Semantics

This command provides the facility to insert data into the machine program.

a (text)s

pecifies data to insert into the machine program.

NEXT (keyword) specifies that the data shall be appended to the next block. In the absence of this qualifier, the data

shall b

e output immediately.

The post prog

5.22.2 Exa

None.

5.22.3 Limi

This comman

essor will provide sequence number information and end of block character data where appropriate,

mples

fations

d produces machine program data which may not be portable.

30
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5.23 The LEADER command

Provides for the insertion of leader spacing.

LEADER/[LENGTH,] a

5.23.1 Semantics
This command specifies the amount of leader spacing to insert into the control tape.

LENGTH,a (keyword,real) specifies the length of the leader in part reference units. The LENGTH keyword is optional
and has no effect on the actions of the LEADER command.

5.23.2 Examples

None.

5.23.3 Limitations

None.
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5.24 The LIMIT command

Defines travel limits and guard zones.

LIMIT/ a, OIN On({ mc-axis }, b, c)
OouT O

LIMIT/ a, OON O
OOFF O

5.24.1 Semantics

This command defines a region of space that the working element (tool) must remain either entirely in (travel limit) or out
(guard zone).

a (real) grovides an mteger [dentfication of the ravet imit Zone that will be Used by the post processor when reporting
violatipns.

IN  (keyword) specifies that the tool must remain within the zone being defined.
OUT (keyword) specifies that the tool must remain outside of the zone being defined.

{mc-axis) (keyword) specifies that travel limit checking is required for the named machiné axis (see 3.2 for & list of
machipe axis names and associated syntax).

b,c (realg) specify the lower and upper travel limits for the named machine axis. Travellimits are measured in machine
units for linear axes and degrees for rotary axes.

ON (keyword) enables limit checking for the specified travel zone. By default limit checking is enabled when a zone is
definef.

OFF (keypword) disables limit checking for the specified travel zone;

5.24.2 Examples

The following|example establishes a travel limit, identified as zone 1, which limits machine travel in the X axis to the range
0 through 20 pnd in the Y axis to the range -5 through 5.

LIMIT/1,IN,XAXIS,0,20,YAXIS,-5,5

This next example establishes a guard zone, identified as zone 2, which restricts X axis travel in the range 15 throygh 30.
The combined effect of zone 1 and zone 2 tfavel limits checking will limit the X axis to the range 0 through 15.

LIMIT/2,JUT,XAXIS,15,30

This last example removes the travel restriction imposed by zone 2 in the previous example.

LIMIT/2,JFF

5.24.3 Limitations

None.
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The LOCATE command

Preloads machine reference system axes.

LOCATE/{ mc-axis }, a On[{ mc-axis }, a]

LOCATE / OFF

5251

Semantics

This command will preload the machine reference system axes to the specified values. A preload operation does not cause
a motion to occur. Only those axes referenced in the LOCATE command will be preloaded, all other axes retain their current
settings.

{mc-axis} (keyword) specifies that a preload operation is required for the named machine axis (see 3.2 for a list of

OHF (keyword) resets the machine axes to the initial state, clearing all preload values.

5.25.7

The fo

LOCATE command then resets the machine axis origin for this axis to that point.

Md

LOCATE/WAXIS,0

This n¢g
the mg
correc

PARTNO/'SAMPLE’
LOCATE/XAXIS,50,YAXIS,0,ZAXIS,10
FROM/50,0,10

5.25.3

None.

TITACHITTE axis Narmes and assocated SYTitax).

real) specifies the preload value for the named machine axis. Preload values are measured (n'mag
linear axes and degrees for rotary axes.

Examples

lowing example moves the machine secondary Z axis (W) to a position 20 machine units from the a

VETO/WAXIS,20

xt example is typical of common programming practice to output a block at the start of the machine prog

hine units for

is origin. The

ram resetting

chine axes to a required starting position. It is the machine.operator’s responsibility to insure that thhe machine is

ly positioning before starting the machine program.

Limitations

©1SO

2000 — All rights reserved
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5.26 The LPRINT command

Provides for control of the post processor listing.

LPRINT /

ON O
UOOFF O

5.26.1 Semantics

This command controls the output of information to the post processor listing.

ON (keyword) specifies that all relevant data shall be output to the post processor listing file.

OFF (keyword) suspends the output of data to the post processor listing file.

5.26.2 Exa

None.

5.26.3 Limi

None.

34
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The MACHIN command

Defines the post processor.

MACHIN/ a, b GINCH

0OCM

0
oMM 0O
0
UFEET O

5.27.1 Semantics

This command identifies the post processor for a specific machine and provides parameters for initialization.

a (text) specifies the name of the post processor. The name is an unquoted 1 to 6 character alphanumeric string.

b

ING

MM

CM

FE

5.27.2

The fo

MA

5.27.3

None.

(Feal) Turther jaentiries the post processor using a unique integer numuoer.

CH (keyword) specifies that the machine program units shall be inches, corresponding to the G70-de
6983.

(keyword) specifies that the machine program units shall be millimeters, correspondingito the G71 dsg
6983.

(keyword) specifies that the machine program units shall be centimeters.
ET (keyword) specifies that the machine program units shall be feet.
Examples
lowing example requests machine program units of MM for thé;post processor identified as “TEST” n

CHIN/TEST,7,MM

Limitations

finition in 1ISO

finition in ISO

imber 7.

©1SO
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5.28 The MATERL command

Defines the workpiece material.

MATERL /[TYPE, a][,COND, b] On[jOXDIM c

g
d adybDIM a
d 0ZDIM a
U ODIAMET 0O

5.28.1 Semantics
This command defines the workpiece material by type, hardness and size.

TYPE,a (keyword,real) specifies the material type by a machine specific code number.

COND,b Keywaord,real) speciiies tne material condition With the drinnel naraness numoer.

[XYZ]DIM|, c (keyword,real) specifies the length of the workpiece when measured along the specified part-reference
axis. The dimension value is in part reference units.

DIAMET, ¢ (keyword,real) specifies the diameter of the workpiece. The dimension value is in partireference unis.
5.28.2 Examples
The followinglcommand defines a sheet thickness of 3 millimeters for a turret punch machine.
MATERL/EDIM,3
5.28.3 Limitations
At least one fprm of type, hardness or size information must be specified.

The use of machine specific material codes may not be portable.
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5.29 The MCHFIN command

Defines the acceptable machining finish.

MCHFIN/ Da O
UFINE 0
UOCOARSE U

5.29.1 Semantics
This command defines the acceptable machine finish to be produced by the operations performed on the material.
a (real) specifies the required finish measured in RMS.

FINE (keyword) specifies that a fine finish is required.

CQARSE (keyword) specifies that a coarse finish is allowable.
5.29.2 Examples
None.

5.29.3 Limitations

None.
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5.30 The MCHTOL command

Defines the acceptable machining tolerance.

MCHTOL/ O a 0
UFINE 0
UCOARSE 0
d 0

OTo, b,PAST, ¢ O

5.30.1 Semantics
This command defines the maximum allowable error from true tool path for machine slide dynamics at discontinuities.

a (real) specifies the magnitude of allowable error measured in part reference units.

FINE (keyword) specifies that the allowable error shall be minimized.
COARSE| (keyword) specifies that a normal amount of error can be tolerated.
TO,b (keyword,real) specifies the magnitude of allowable undershoot measured in part referenceyunits.

PAST,c (keyword,real) specifies the magnitude of allowable overshoot measured in part reference units.

5.30.2 Examples

None.

5.30.3 Limitations

None.
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5.31 The MODE command

5.31.1 General comments
Controls one of machine positioning mode, curve interpolation mode, or circular interpolation mode specifications.
5.31.1.1 Sub-contents

For
1) machine positioning mode specification, see 5.31.2;
2) curve interpolation mode specification, see 5.31.3;

3) circular interpolation mode specification, see 5.31.4.

5.31.1]2 Limitations

None.

© 1SO 2000 — All rights reserved
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5.31.2 Mac

hine positioning mode specification

MODE/ OINCR O
UOABSOL O

5.31.2.1 Semantics

This comman

d defines the positioning mode to be used at the machine.

INCR (keyword) specifies that machine program data commanding movement of machine axes shall do so using an
incremental format, corresponding to the G91 definition in ISO 6983.

ABSOL (keyword) specifies that machine program data commanding movement of machine axes shall do so using an
absolute format, corresponding to the G90 definition in ISO 6983.

5.31.2.2 EXxd

None.

5.31.2.3 Lim

None.

NOTE

The choice
program, W

[MpIES

itations

of machine positioning mode is an output convention. It has no effect on the interpretation of co-ordinate data in tHe part

hich is always specified in absolute terms from the part reference system origin-

40
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MODE / OLINEAR

5.31.3.
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Curve interpolation mode specification

0
OCIRCUL O
OPARAB U
OSPLINE O

1 Semantics

This command defines the interpolation mode to be used at the machine between each point contained within a part program
multi-point linear motion.

LINEAR (keyword) specifies that straight line interpolation shall be performed between each point in the multi-point

Cl

linear motion. This is the default.

PARAB (keyword) specifies that parabolic interpolation shall be performed between each point injthe mu

SPLINE (keyword) specifies that cubic spline interpolation shall be performed betweeneach point in t

5.31.3
None.
5.31.3

Straigh

NO|

1) Multi-point motions are defined in ISO 3592 CLDATA as tw0.0r more sets of co-ordinate data, the whole of which ig
within a class 5 000 record and zero or more class 5 000 subclass 6 continuation records.

2)
ate

3) Multi-point motions are defined in ISO 4342 NC processor input using any one of the continuous motion statementd.

motion.
motion.
linear motion.

2 Examples

3 Limitations

t line interpolation will be used if a requested interpolation mode'is not available on the machine.

ES

ulti-point motions are defined in ISO 4342 NC processor source CLDATA output as one or more MOVE commang
rminating GOTO command.

©1SO

2000 — All rights reserved
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5.31.4 Circ

MODE / LINCIR,ON [,ANGLE,

ular interpolation mode specification

aj

MODE / LINCIR,OFF

5.31.4.1 Semantics

This command defines the interpolation mode to be used at the machine when processing part program circular interpolation

motions.

LINCIR,ON (keywords) specifies that straight line interpolation shall be performed to approximate circular motions within
a specified or default tolerance, corresponding to the GO1 definition in ISO 6983.

LINCIR,OFF (keywords) specifies that circular interpolation shall be performed, corresponding to the G02 and G03

definit

ANGLE, &
tion of]
If this
compy

The tolerancs
intermediate

ns-in 1SS0 6983 This is the default

pualifier is omitted and the part program motion defines the end point only, then intermediate”points
ted using the larger of the last specified INTOL or OUTTOL part program values.

boints on a circular arc. The ANGLE qualifier on the MODE/LINCIR command spgcifies an angular tol

between intefmediate points on a circular arc. The choice of tolerance method to be used when approximating ci

controlled by
5.31.4.2 EX3
None.
5.31.4.3 Lim

Linear interpd

NOTES

the presence or absence of the ANGLE qualifier.

mples

itations

1) Part program circular motions are defined in ISO 3592 CEDATA as a class 3 000 record defining the circle, followed either

class 15 0@
or more se
6 continuat

2) Part pro
the circle, fi
or more M(

3) Part pro

0 unsegmented motion record or a class 5 000.multi-point motion record. The multi-point motion record consists o
s of co-ordinate data, the whole of which is‘eontained within a class 5 000 record and zero or more class 5 000 su
on records.

bllowed either by a simple GOTO command or a multi-point motion record. The multi-point motion record consists
VE commands followed by terminating GOTO command.

ram circular motions are\defined in 1ISO 4342 NC processor input using any one of the continuous motion statemg

while in comtact with a cylindricakdrive or part surface.

(keyword,real) specifies the maximum angle in degrees between each point output during linear.appn
a circle. If this qualifier is omitted, the original intermediate points from the part program motion will bq

specified by INTOL and OUTTOL records defines, among other things, the maximum chord height bg

ram circular motions are defined.in 1ISO 4342 NC processor source CLDATA output as a MOVARC command def

pxima-
b used.
will be

btween
erance
cles is

lation will be used to approximate circular motions if circdlar interpolation mode is not available on the machine.

by a
two
bclass

ning
bf one

nts
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5.32 The MOVETO command

Controls the movement of machine axes.

MOVETO /{ mc-axis }, a on[{ mc-axis }, a]
5.32.1 Semantics

This command will move one or more machine axes to the specified locations. Only those axes referenced in the MOVETO
command will be moved, all other axes retain their current positions. The movementis performed at the programmed velocity,
either feed velocity or rapid traverse.

{mc-axis} (keyword) specifies that a movement is required for the named machine axis (see 3.2 for a list of machine
axis names and associated syntax). The order of the axes is not important as all named axes will be moved
simultaneously.

a |real) specifies the absolute value of the new position for the named machine axis. Values are measured in machine
units for linear axes and degrees for rotary axes.

5.32.21 Examples

The following example moves the machine X and Y axes at rapid traverse to the machine’origin, and thep plunges the
machine Z axis at a controlled feed rate.

RAPID
MQVETO/XAXIS,0,YAXIS,0

FEPRAT/PERMIN,250
MQVETO/ZAXIS,-50

5.32.3 Limitations

None.
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5.33 The OPSKIP command

Controls the insertion of block delete codes.

OPSKIP/ OON [, a]
OOFF O

5.33.1 Semantics

This command controls the output of block delete codes in the machine program. The machine operator can then choose,
via a switch setting, to process or skip over segments of the machine program.

ON (keyword) defines the start of a region to be optionally skipped. All subsequent blocks will contain the appropriate
block delete codes until canceled.

OFF (keyword) defines the end of a region to be optionally skipped.

a (real) iflentifies the optional skip region by an integer number. It shall be used when multiple regions-overlap
5.33.2 Examples
None.

5.33.3 Limitations

None.
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5.34 The OPSTOP command

Designates an optional stopping point in the machine program.

OPSTOP

5.34.1 Semantics

This command designates an optional stopping point in the machine program. The machine operator may choose, via a
switch setting, to ignore or process the stop request.

5.34.2 Examples

None.

5.34.3 Limitations

None.
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5.35 The ORIGIN command

Defines the relationship between part and machine reference systems.

ORIGIN/[COORD,]  a, b[, c]

ORIGIN/ [OXCOORDQOd 9n[JOXCOORDLd O
yCOORD O dogycoorbl O
JZCOORD [ g0zCoorbUd O

5.35.1 Semantics

This command defines the relationship between the part reference system origin and the machine reference system origin.

COORD,a,b,c (keyword,reals) specify the part reference system X,Y,Z co-ordinates of the machine reference system

origin.

[XYZICOOPRD,d (keyword,real) specifies the location of the machine reference system origin measured-algng the

5.35.2 Examples

The following|lexample identifies the part reference co-ordinate (X=0, Y=10, Z=4) as the machine origin point.

ORIGIN/0,10,4

With this oridin in effect, the part reference origin corresponds to machine co-ordigates (X=0, Y=-10, Z=-4) ex¢luding

transformatiops due to units and axis sign inversions.

5.35.3 Limifations

None.

46
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5.36 The PARKPT command

Defines the secondary machine home position.

PARKPT/ [ mc-axis } Qa onQO{ mc-axis } Qa O
O claxis } O O claxis '} O O

PARKPT / NOMORE

5.36.1 Semantics

43:2000(E)

This command defines the location of the machine secondary home position used by the GOPARK command (see 5.19).
The PARKPT command is ignored if the machine has a fixed secondary home position, is used for information purposes
only if the machine has a reference secondary home position, and is used to define a secondary home position in all other

cases. The default secondary home position is the primary home position defined by the HOMEPT comman

d (see 5.20).

{mg-axis} (keyword) specifies that a secondary home position is being defined for a machine axis (see
machine axis names and associated syntax). The order of the axes is not important as all named-axes
simultaneously.

{cltaxis} (keyword) specifies that a secondary home position is being defined for a part reference axis
list of part program axis names and associated syntax).

a |real) defines a secondary home position for either the named machine axis or, fof)the named part co-

NJMORE (keyword) cancels the last specified PARKPT position and resets’the secondary home p
co-ordinates defined by the last HOMEPT command.

Only tmose axes mentioned in a PARKPT command are moved by a GOPARK command. All unreferenced
unchanged.

5.36.4 Examples
None.

5.36.3 Limitations

None.

B.2 for a list of
will be moved

(see 3.1 for a

ordinate axis.

osition to the

axes remain
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5.37 The PARTNO command

Provides a unique identification for the machine program.

PARTNO

/' a

5.37.1 Semantics

This command provides a unique identification for the machine program.

a (text) specifies the machine program identification.

5.37.2 Examples

None.

5.37.3 Limi

None.

48
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5.38 The PPFUN command

Provides special commands or instructions for the post processor.

PPFUN/ a On[, a]

5.38.1 Semantics

This command specifies special commands or instructions given by the part programmer for use by the post processor.
a (various) is any combination of text, numbers and keywords as required by the post processor.

5.38.2 Examples

None.

5.38.3 Limitations

This command is not portable.
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5.39 The PPRINT command

Provides messages in the output data.

PPRINT /

’ ’

a

5.39.1 Semantics

This command provides a message to be output in the post processor listing and, depending on the status of the DISPLY

command (see 5.14), also at the machine console.

a (text) specifies the message.

5.39.2 Examples

None.

5.39.3 Limi

None.
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5.40 The PPTIME command

Provides for modification of post processor calculated run time.

PPTIME/ a

5.40.1 Semantics
This command defines an amount of time to be added to the time calculation of the post processor.

a (real) specifies the amount of time in seconds to be added to the time calculations of the post processor.
5.40.2 Examples

None.

5.40.3 Limitations

None.
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5.41 The PREFUN command
Provides for the insertion of preparatory function (G) codes.
PREFUN/ a o[, a][[NOW]
5.41.1 Semantics
This command provides the facility to insert preparatory function (G) code numbers in the machine program.

a (real) specifies the preparatory function (G) code number to be output. If multiple codes are specified, then they shall
be inserted into the machine program as though each was specified in a separate PREFUN command.

NOW (keyword) indicates that a break to a new block shall appear immediately following the output of each (G) code.
The default action is to allow the (G) code to be combined with subsequent machine program data if possible.

5.41.2 Examples

None.

5.41.3 Limifations

This command produces machine program data which may not be portable.
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5.42 The RAPID command

Specifies motion at rapid traverse velocity.

RAPID

5.42.1 Semantics

This command specifies that the following motion shall be performed at a rapid traverse rate. Subsequent motions revert
back to the last specified feed velocity (see 5.17.2).

5.42.2 Examples

None.

5.42.3 Limitations

None.
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5.43 The RESET command

Designates a restart point in the machine program.

RESET

5.43.1 Semantics

This command designates a restart point in the machine program. The post processor shall insure that sufficient information
is output to allow restarting from this point in the machine program without loss of coordination.

5.43.2 Examples

None.

5.43.3 Limi

None.
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5.44 The REWIND command

Rewinds the control tape.

REWIND[/ a]

5.44.1 Semantics

This command rewinds the control tape either to a unique tape mark identification generated with the TMARK command
(see 5.50), or to the start of the control tape, corresponding to the M30 definition in ISO 6983.

a (real) specifies the tape mark identification to rewind to. If omitted, the control tape will be rewound to the start.

5.44.2 Examples

None.

5.44.3 Limitations

None.
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5.45 The SAFPOS command

Defines the working element change position.

SAFPOS/ [ mc-axis } Oa nQ0{ mc-axis } Qa O
K claxis } O O claxis } O O

SAFPOS / NOMORE

5.45.1 Semantics

This command defines the location of the working element (tool) change position used by application specific LOAD
commands. The SAFPOS command is ignored if the machine has a fixed tool change position, is used for information
purposes only if the machine has a reference tool change position, and is used to define a tool change position in all other
cases. The default tool change position is the primary home position defined by the HOMEPT command (see 5.20).

{mc-axis) (keyword) specifies that a tool change position is being defined for a machine axis (see 3.2 for a listof.machine
axis ngmes and associated syntax).

{cl-axis} [keyword) specifies that a tool change position is being defined for a part reference axis (see ‘3.1 for @ list of
part ptogram axis names and associated syntax).

a (real) defines a tool change position for either the named machine axis or for the named(part co-ordinate axis.
NOMORH (keyword) cancels the last specified SAFPOS position. No motion will occuifor subsequent tool chahges.

Only those akes mentioned in a SAFPOS command are moved by a LOAD comniand. All unreferenced axes femain
unchanged.

5.45.2 Examples
None.

5.45.3 Limifations

None.
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Contro

ISO 4343:2000(E)

The SEQNO command

Is the numbering of machine program blocks.

SEQNO/ [OON a

OOFF O
UOAUTO O

SEQNO / CONST, a
SEQNO/ H[INCR, c[ d]]

SEQNO/[ b]INCR, c[ d]

5.46.1 Semantics

This ¢
ON
OH
AU
Cd

b,

5.46.4
The fo

SE
5.46.3

None.

mmand controls the sequence numbering of machine program blocks.

(keyword) resumes the output of sequence number information.
- (keyword) specifies that sequence number information shall no longer be output.
TO (keyword) specifies that sequence numbers shall correspond to the part program\ifistruction num
NST,a (keyword,real) specifies that each subsequent block be output with the.specified sequence ny
NCR,c,d (real,keyword,reals) specifies that subsequent blocks be outputsstarting with the number b, a
ing by c every d blocks. If the starting number is omitted then the nextblock will be c larger than the

number output. If the increment is omitted an increment of 1 (one) is’used. If the skip is omitted, sequg
are output on each block.

Examples

lowing command will output sequence numbers startingtat 100 and incrementing by 2 on each block.

(QNO/100,INCR,2

Limitations

ber.
mber.
hd increment-

ast sequence
nce numbers

©1SO
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5.47 The STOP command

Designates a required stopping point in the machine program.

STOP

5.47.1 Semantics

This command designates a required stopping point in the machine program. Operator intervention will be necessary to

restart the machine program.

5.47.2 Examples

None.

5.47.3 Limi

None.
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The SYNCTR command

Controls the synchronization of multiple machine heads.

SYNCTR/ OON O

OOFF O

SYNCTR /{ head-identifier }
SYNCTR/NEXT[, a]

5.48.1 Semantics

This command is used to control the synchronization of two or more heads programmed independently on a single machine.

ON

OHF (keyword) ends simultaneous operation of all heads and reverts back to sequential operation-of a g

{he

NE

Inthe 4§
inactiv

A spe
proceg
SYNC

Simult
followdq

All hed
comm

A SYN
must b
of all h

If one
which

5.48.4
The fo

SY|

(kexnnord) beains-simultaneous-opetrationof allheads.
Ty 7 ) g

ad-identifier} (keyword) specifies that subsequent part program data shall control the named head.

XT (keyword) specifies a synchronization point for the currently active head. A similaincemmand mus
all alternate heads.

corresponding SYNCTR/NEXT for alternate heads must be coded with identical identifier values.

bsence of any SYNCTR commands, the primary head of the machine.shall be controlled. All other head

b

ific head is controlled by coding a SYNCTR/{head identifier}"eommand. Subsequent part program
sed by the named head. In sequential operation mode (the.défault) all other heads remain inactive.
I'R/{head identifier} command inactivates the current head\and activates the newly specified one.

hneous operation of two or more heads is specified.by coding a SYNCTR/ON command. This com
d by two or more sequences of SYNCTR/{head identifier} commands followed by their respective part
ds shall begin simultaneous operation and proéeed independently. Each head will halt processing wh¢
ind is encountered.
CTR/NEXT command identifies a synehronization point for the head. Corresponding SYNCTR/NEX
e coded for all other heads. When all heads have processed the SYNCTR/NEXT command, simultane
pads restarts.

bf the heads encounters a. SYNCTR/OFF command, then simultaneous operation of the heads is end
encountered the SYNCTR/OFF command shall be the sole head to remain active.

Examples
owing example.performs a series of operations on a “main” head, followed by a series of operations on

NCTR/MAIN

NETR/SIDE

sY|

ingle head.

be coded for

real) specifies an integer identity number for the synchronization point. The identifier is optional, biit if specified,

5 shall remain

data shall be
Coding a new

nand shall be
brogram data.
bn a SYNCTR

T commands
pus operation

ed. The head

@ “side” head.

The following example performs a series of operations simultaneously on both a “main” head and a “side” head.

sy
SY
sy

sy

©1SO

NCTR/ON
NCTR/MAIN

NCTR/SIDE

NCTR/OFF
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5.48.3 Limitations

None.

NOTE

The choice of keyword for the head identifier is dependent on the machine family being controlled. For merging lathes, MAIN and
SIDE keywords are used. For merging profiles on wire EDMs, UPPER and LOWER keywords are used.
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5.49 The TLLIFE command

Controls the use of tool life monitoring equipment.

TLLIFE/ OON O
OOFF O

5.49.1 Semantics
This command is used to activate and deactivate tool (working element) life monitoring.
ON (keyword) turns on tool life monitoring. The post processor will provide specific control information to tool life

monitoring equipment. This information will indicate when the tool motion is under feed control and when it is in rapid
traverse. The tool life monitoring equipment shall compute tool life based on feed rate control times only.

OHF (keyword) turns tool life monitoring off, both in the post processor and at the machine.
5.49.21 Examples
None.

5.49.3 Limitations

None.
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5.50 The TMARK command

Provides for the insertion of rewind stop codes.
TMARK/ Oa g
ON O
UOOFF O

TMARK / AUTO[, b]

5.50.1 Semantics

This command controls the output of rewind stop information in the control tape suitable for use by the REWIND command
(see 5.44).

a (real) S pcuiﬁca & tapc marktcet |ti‘fy fAtmber-to Uutput.
ON (keyword) resumes the automatic output of tape mark information.
OFF (keypword) specifies that automatic tape marks shall no longer be output.

AUTO, b (keyword,real) specifies that tape marks will be output automatically every b blocks. If the hlock count is omitted,
tape njarks will be output periodically at the discretion of the post processor.

5.50.2 Examples
None.

5.50.3 Limifations

None.
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The TRANS command

Translates the part program co-ordinates.

TRANS /[COORD,] a, b[, c]

TRANS / OXCOORDU[ d on[J OXCOORDL d

5.51.1

0
YCOORD O gogycoorbl O
JZCOORD [ go0zCoorbd O

Semantics

This command specifies a modal transformation of part program co-ordinates.

COORD,a,b,c (keyword,reals) specify the translation amounts in part reference system X,Y,Z co-ordinates. The

[X

Transl
comm

Translations are applied with respect to the base orientation of the part reference system. Specifically, rotat

refere

5.51.7
The fo

TR

With th
transfg

None.

5.51.3

None.

ocoonb-l ol " I ) ffo ok toe-TR ARG ol
CUUND RTYWUTU TS UpPuuUTNidl armiu 1Tids TTU THTULLU UTT T TINAINO CUTTIITTAINTU.

ZICOORD, d (keyword,real) specifies an amount to translate along the named part program axis;Thq
a signed value in part reference units.

htions are not accumulative. Each TRANS command replaces any translations in cefféct due to
hnds.

ce system by machine rotary axes will have no effect on the translation vector.
Examples
lowing example translates the part program co-ordinates by X=0,"Y=10 and Z=4.
ANS/0,10,4
is translation in effect, the part reference origin corresponds to machine co-ordinates (X=0, Y=10, Z
rmations due to units and axis sign inversions.

Limitations

dimension is

prior TRANS

on of the part

=4) excluding

©1SO
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6 Die sinking EDM language

6.1 General comments

6.1.1 General semantics

The die sinking EDM language section defines vocabulary specific to the die sinking electrical discharge machine family.
Electrical discharge machines are those where a stationary or rotating working element (the electrode) is applied to a
stationary workpiece.

The general language (see 5) and the die sinking EDM language together provide the standard vocabulary for a die sinking
electrical discharge machine, or that component of a machine which provides this capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the
APPLY command (see 5.4 and 6.2) shall be used to designate the machine family being manipulated at any given-mpment.

6.1.2

For
1)
2)

3)
4)
5)
6)
7)
8)
9)
10)

6.1.3

None.

64

Sub-(q

the AR
the CU

dimengions, see 6.3;
the FUSH command, which controls one of tank filling or flushing, see 6.4;

the GENRTR command, which controls spark gap generator settings, see 65;

the LQ
the OF
the SH
the SH
the TQ
the UN

Limitations

ontents

PLY command, which selects the die sinking EDM capability of the machine, see 6.2}

TCOM command, which compensates for differences between programmed and.actual electrode

AD command, which commands the loading of an electrode or workpiece, see 6.6;
command, which provides nonmodal application of a preset series of operations, see 6.7;
LECT command, which commands the selection of an eléCtrode or workpiece, see 6.8;
INDL command, which controls various functions relatéd to the spindle, see 6.9;

OLNO command, which defines an electrode, see'6:10;

LOAD command, which commands the unloading of the electrode or workpiece, see 6.11.
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6.2 The APPLY command

Selects the die sinking EDM capability of the machine.
APPLY / DEDM

6.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple
machine families as defined in this International Standard.

DEDM (keyword) specifies that subsequent part program data is to be processed using the die sinking EDM capability
of the machine.

6.2.2 Examples

None.
6.2.3 | Limitations

None.

NOJTE

Thg complete APPLY command definition can be found in general language section 5.4.
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6.3 The CUTCOM command

6.3.1 General comments

Controls the activation and removal of one of electrode length compensation or electrode diameter compensation.

6.3.1.1 Sub-contents

For
1) electrode length compensation, see 6.3.2;

2) electrode diameter compensation, see 6.3.3;

6.3.1.2 Limitations

None.

NOTE

An additionfal form of the CUTCOM command is defined in general language section 5.11.

66
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Electrode length compensation

CUTCOM /ON,LENGTH POSX [O[,OSETNO, a]

0POSY 0O
0POSz O
ONEGX O
ONEGY O
ONEGZ O

CUTCOM / OFF,LENGTH

6.3.2.1 Semantics

This command controls the application and removal of electrode length compensation, corresponding to the G43 and G44
definitions in ISO 6983.

ON

OH

PG

PG

PG

NE

NE

NE

0§

6.3.2.7

None.

6.3.2.3

None.

.LENG TH (Keywords) activates electrode length compensation.

F.LENGTH (keywords) terminates electrode length compensation.
SX (keyword) specifies that electrode length compensation shall be applied along the pasitivé machipe X axis.
SY (keyword) specifies that electrode length compensation shall be applied along the’positive machipe Y axis.

SZ (keyword) specifies that electrode length compensation shall be applied alongithe positive machirje Z axis. This
is the default direction of compensation for die sinking EDM machines.

GX (keyword) specifies that electrode length compensation shall be applied along the negative machine X axis.
GY (keyword) specifies that electrode length compensation shall:he ‘applied along the negative machine Y axis.
GZ (keyword) specifies that electrode length compensation shall be applied along the negative machjne Z axis.

ETNO,a (keyword,real) identifies the offset register on the*machine to use for electrode length compgnsation. If the
value is omitted, the default register shall be used.

Examples

Limitations
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6.3.3 Electrode diameter compensation

CUTCOM

CUTCOM

/ OON 0O
UOFF O

[/ OLEFT O OXYPLAN O[OSETNO, a]
UORIGHT 0OOYZPLAN O
OZXPLAN O

6.3.3.1 Semantics

This comman

d controls the application and removal of electrode diameter compensation.

ON (keyword) reactivates electrode diameter compensation.

OFF (key;

yord) terminates electrode diameter compensation corresponding to the G40 definition in 1ISO 6983

LEFT (ke
directi

RIGHT (K
directi

XYPLAN
plane

YZPLAN
ZXPLAN

OSETNO
omitte

6.3.3.2 Exar
None.
6.3.3.3 Limit

The ON form

yword) activates electrode diameter compensation to the left of the workpiece when viewed in the™
bn of motion, corresponding to the G41 definition in ISO 6983.

eyword) activates electrode diameter compensation to the right of the workpiece when viewed in the f]
bn of motion, corresponding to the G42 definition in ISO 6983.

(keyword) specifies that compensation shall be applied in the machine reference-XY¥-plane. This is the
pf compensation for a die sinking EDM machine.

(keyword) specifies that compensation shall be applied in the machine réference YZ plane.

(keyword) specifies that compensation shall be applied in the machige reference ZX plane.

[, the default register shall be used.

ples

ations

of electrode diameter compensation is\invalid until either one of the LEFT or RIGHT forms is specifiedl.

prward

brward

default

a (keyword,real) identifies the offset register on the machine té use for electrode diameter compensation. If

68
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6.4 The FLUSH command

6.4.1 General comments
Controls one of tank filling or flushing.
6.4.1.1 Sub-contents

For
1) tank filling specification, see 6.4.2;

2) flushing specification, see 6.4.3.

6.4.1.2 Limitations

ISO 4343:2000(E)

None.

© 1SO 2000 — All rights reserved
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6.4.2 Tank filling specification

FLUSH/ 0N a
oouT O

6.4.2.1 Semantics

This command controls the level of dielectric fluid surrounding the workpiece.
IN  (keyword) specifies that the tank containing the workpiece be filled with dielectric fluid.
OUT (keyword) specifies that the tank containing the workpiece be emptied of dielectric fluid.

6.4.2.2 Examples

None.

6.4.2.3 Limitations

None.
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6.4.3 Flushing specification

FLUSH/ OON O

OOFF O
FLUSH/ OPIPE 1n(, a) OOLPRSSUR], OLOW  OO,PULSE]

O 0O OMEDIUM O O

OALL oo OHIGH OO

OFLOOD 00 O

OTOOL 0 OPRSSUR, b O

OPART O

6.4.4 Semantics

This command controls the volume and source of dielectric fluid for flushing of eroded material.

ON (keyword) restarts the flow of dielectric fluid. If dielectric fluid has not previously been established;.t
a default flow of dielectric fluid.
OHF (keyword) terminates the flow of dielectric fluid.
PIRE,a (keyword,real) specifies the identity numbers of one or more machine specific delivery pipes.
ALL (keyword) specifies all available flushing orifices.
FLOOD (keyword) specifies general flooding.
TOOL (keyword) specifies flushing through the electrode.
PART (keyword) specifies flushing through the workpiece.
PRISSUR,LOW (keywords) specifies a low rate of dielectric fluid’flow.
PRISSUR,MEDIUM (keywords) specifies a normal rate of dielectric fluid flow.
PRISSUR,HIGH (keywords) specifies a high rate of dielectric fluid flow.
PRISSUR,b (keyword,real) specifies the dielectric fluid flow pressure in machine specific units.
PULSE (keyword) specifies a pulsed application of dielectric fluid. In the absence of this keyword, a
dielectric fluid flow shall be maintained.
6.4.4.1 Examples
None.
6.4.4.2 Limitations
The machine specific\format of this command produces output codes which may not be portable.

hen ON starts

teady rate of
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6.5 The GENRTR command

Controls spark gap generator settings.

GENRTR/
GENRTR/
GENRTR/

a
TLLIFE, b
FACE, c[,SIDE, d][VOLUME, e]

6.5.1 Semantics

This command defines parameters used for the calculation of spark gap generator settings.

a (real) specifies the spark gap generator settings in a machine specific format.

TLLIFE, b

workplece removal.
FACE,c (keyword,real) specifies the frontal area of the electrode measured in part reference units.

SIDE,d (Heyword,real) specifies the lateral area of the electrode measured in part reference units:

(keyword,real) specifies the maximum wear (life expectancy) of the electrode as a percentage|of the

VOLUME]|e (keyword,real) specifies the total volume of the electrode engaged in the workpiece, measured [in part

referef

6.5.2 Exaniples

None.

6.5.3 Limitq

The machine|specific format of this command produces output codeswhich may not be portable.

ce units.

tions

72
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6.6 The LOAD command

Commands the loading of an electrode or workpiece.

LOAD/TOOL, a OCLW 0O[OADJUST, ONOW OO
occLw OO UNEXT OO

LOAD/PART[, a] QOCLW 0OOADJUST, ONOW OO
occLw OO UNEXT OO

6.6.1 Semantics

This command executes a loading sequence. This load sequence shall imply a SELECT operation (see 6.8) if it is necessary
to select the new item and it has not already been selected; and an UNLOAD operation (see 6.11) if it is necessary to unload
the old item and it has not already been unloaded.

TOOL (keyword) specifies that an electrode defined by a previous TOOLNO command is to be loaded.

PART (keyword) specifies that a workpiece is to be loaded. In the absence of an identity number,a simple workpiece
switch operation is assumed.

a |[real) identifies the electrode or workpiece by an identity number.
CLW (keyword) specifies a clockwise indexing direction of the loading device.
CALW (keyword) specifies a counter-clockwise indexing direction of the loading device.

ADPJUST,NOW (keywords) specifies that any offset compensation necessary due to the loading operatign be immedi-
ately output in a separate block.

ADPUST,NEXT (keywords) specifies that any offset compensation*necessary due to the loading operatipn be interpo-
lated with the next motion.

6.6.2 |Examples

None.

6.6.3 |Limitations

None.
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6.7 The OP command

6.7.1 Gene

ral comments

Nonmodal application of a preset series of operations.

OP/{ type} In({ qualifier })

6.7.1.1 General semantics

An OP is a nonmodal preset series of operations which direct machine axis movement to complete such actions as plunging,
expansion and threading.

{type} (keyword) identifies the type of the preset operation.

{qualifier
Qualif

The control p
6.7.1.2 Sub-

For
1) EXPA
2) IN ope
3) THRE

6.7.1.3 Limit

None.

(various) specifies parameters which define and provide for modification
ers have a consistent meaning where they appear in different operations.

bint for the operation is defined by the next motion in the part program.

contents

ND operation specification, which provides for expansion erosion, see 6.7.2;

ration specification, which provides for plunge erosion, see 6.7.3;

ptions

AD operation specification, which provides for erosion of a thread, see\6.7.4.

of the basic erosion pperation.

74
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6.7.2 EXPAND erosion specification

OP / EXPAND ,DIAMET, a[,RETURN]
6.7.2.1 Semantics
This command activates an expansion erosion operation. The operation starts from the electrode position following the OP
command, and expands out to the specified diameter (see figure 1). The expansion occurs in a plane perpendicular to the
vector joining the current electrode position with the electrode position defined by the part program motion following the OP
command.

EXPAND (keyword) specifies that a spiral expansion erosion operation is to be performed.

DIAMET,a (keyword,real) specifies the orbital diameter of the electrode reference point, measured as an unsigned value
in part reference units.

RETURN (keyword) specifies that the electrode shall return to the position prior to the OP command-at the completion
of the operation. If this qualifier is omitted, the electrode shall remain at the position defined by the|part program
motion following the OP command.
6.7.2.4 Examples

None.

6.7.2.3 Limitations

None.

k1

3

I
\(

A
)

Figure 1 — An EXPAND operation

© 1SO 2000 — All rights reserved 75


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

6.7.3 IN erosion specification

OP/IN[D

IAMET,  a][RETURN]

6.7.3.1 Semantics

This command activates a plunge erosion operation. The operation starts from the electrode position prior to the OP
command, and ends at the electrode position defined by the following part program motion (see figure 2). The working vector
for the plunge operation is determined by the vector joining the two positions.

IN  (keyword) specifies that a plunge erosion operation is to be performed.

DIAMET,a (keyword,real) specifies the orbital diameter of the electrode reference point at the full depth of operation,
measured as an unsigned value in part reference units. The apex of the taper is at the electrode position prior to the
OP command. If this qualifier is omitted, or if a diameter of zero is specified, the plunge operation will not contain a

lateralfcompoTent:

RETURN [ (keyword) specifies that the electrode shall return to the position prior to the OP command at tlie.completion
of the |operation. If this qualifier is omitted, the electrode shall remain at the position defined by the part pfogram

motior

following the OP command.

6.7.3.2 Examples

None.

6.7.3.3 Limitations

None.

Figure 2 — An IN operation using DIAMET

76

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

6.7.4 THREAD erosion specification

OP/THREAD [JOPERREV Ja O0OCLW O,RETURN]
O OLEAD 0 [0occLw O

6.7.4.1 Semantics
This command activates a thread erosion operation. The operation starts from the electrode position prior to the OP
command, and ends at the electrode position defined by the following part program motion (see figure 3). The working vector

for the thread operation is determined by the vector joining the two positions. The in feed velocity is controlled indirectly by
the SPINDL command(see 6.9.3).

THREAD (keyword) specifies that a thread erosion operation is to be performed.

PERREV (keyword) specifies the thread lead in part program units per revolution of the spindle.

LEAD (keyword) specifies the thread lead in number of threads per part program unit.
a |real) specifies thread lead in the specified units.

CLW (keyword) specifies that a clockwise rotation of the spindle shall be used during therplunge portior] of the thread
operation.

CQLW (keyword) specifies that a counter-clockwise rotation of the spindle shall be“used during the plupge portion of
the thread operation.

RE[TURN (keyword) specifies that the electrode shall return to the positionprior to the OP command at the completion
of the operation. The return operation is performed by reversing the“spindle rotation and plunge difection. If this
qualifier is omitted, the electrode shall remain at the position defined by the part program motion follpwing the OP
command.

6.7.4.4 Examples
None.

6.7.4.3 Limitations

A spinglle rotation rate must be set before performing a thread operation.

-

Figure 3 — A THREAD operation
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6.8 The SELECT command

Commands the selection of an electrode or workpiece.

SELECT/

grooL fa OCLW O
OPART O OCCLW O

6.8.1 Semantics

This comman

d executes a selection sequence. This places the selected item in a ready state but does not load it.

TOOL (keyword) specifies that an electrode defined by a previous TOOLNO command is to be selected.

PART (keyword) specifies that a workpiece is to be selected.

a (real)i
CLW (key
CCLW (K
6.8.2 Exam
None.
6.8.3 Limita

None.

Jentifies the electrode or workpiece by an identity number.
word) specifies a clockwise indexing direction of the selection device.

byword) specifies a counter-clockwise indexing direction of the selection device.

ples

itions
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6.9 The SPINDL command

6.9.1 General comments

Controls one of spindle mode, spindle rotation rate or spindle orientation.

6.9.1.1 Sub-contents

For
1) spindle mode specification, see 6.9.2;
2) spindle rotation rate specification, see 6.9.3;

3) spindle orientation specification, see 6.9.4.

ISO 4343:2000(E)

6.9.1.4 Limitations

None.

© 1SO 2000 — All rights reserved
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6.9.2 Spindle mode specification

SPINDL/ [ON a
UOFF a
OLOCK a
ONEUTRL O

6.9.2.1 Semantics

This command controls the basic operation mode of the spindle.

ON (keyword) restarts the spindle rotation at the last specified rate.

OFF (keyword) stops the spindle rotation.

LOCK (k \Jl\nlnrrl) ctnpc tha cplnr“a rotation-and-locks-it-

NEUTRL [(keyword) disengages the spindle drive.
6.9.2.2 Examples
None.
6.9.2.3 Limitations

None.
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6.9.3 Spindle rotation rate specification

SPINDL /[ RPM,] a CLW [
ocCcLw O

6.9.3.1 Semantics
This command specifies the rotation rate and rotation direction of the spindle.

RPM,a (keyword,real) specifies the rotation rate of the spindle in revolutions per minute, corresponding to the G97
definition in ISO 6983. The RPM keyword is optional.

CLW (keyword) specifies clockwise spindle rotation.

CCLW (keyword) specifies counter-clockwise spindle rotation.

6.9.3.1 Examples
None.
6.9.3.3 Limitations

The spindle rotation rate shall be a non-zero positive value.
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6.9.4 Spindle orientation specification
SPINDL /ORIENT[, a]

6.9.4.1 Semantics

This command indexes the spindle and locks it.

ORIENT,a (keyword,real) specifies the orientation angle of the spindle, measured in degrees, from a machine specific
reference. If the orientation angle is omitted, a machine specific default angle shall be used.

6.9.4.2 Examples

None.

6.9.4.3 Limitgtions

None.
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6.10 The TOOLNO command
Defines an electrode.
TOOLNO/ a 0OIN, b OLDEDM ]{ geometry-qualifiers }{ machine-qualifiers }
d a
OMANUAL O

Where {geometry-qualifiers} are defined as:

0s
O

ETOOL, ¢, d, e O,DIAMET, f][TLMATL, g]
0

UOLENGTH, e a

And where {machine-qualifiers} are defined as:

[.O

6.10.1 Semantics

This ¢
and Ul

a

IN,

MANUAL (keyword) specifies that the operator must load the electrade manually.

DH

SE|

LE

D

/

TL

(O

HG

HG

HG

43:2000(E)

SETNO, h] [OHOLDER,OSMALL 0O0O
0 UMEDIUM 0O 0O
0 OLARGE OO

mmand specifies tool information for a specific electrode which is referenced by the SELECT/TOOL,
NLOAD/TOOL commands.

real) specifies the electrode number.

b (keyword,real) specifies the pocket number where the electrode is loaded from.

preceded by an APPLY/DEDM command, or when the.machine does not support any manufacturing
than die sinking EDM.

TOOL,c,d,e (keyword,reals) specifies the tool.setting distance measured in the part co-ordinate X, Y
the electrode tip or reference location to the machine gauge reference point.

NGTH, e (keyword,reals) specifies the toal'setting length measured in the part co-ordinate Z axes, from
tip or reference location to the machine gauge reference point.

MET,f (keyword,real) specifies the electrode diameter in part reference units.

MATL, g (keyword,real) specifies the material of the electrode using a code number recognized by the t
ETNO,h (keyword,feal) specifies a tool correction dial or register to be associated with the electrode.
LDER,SMALL(keywords) specifies the electrode is mounted in a small holder.

LDER,MEBRIUM (keywords) specifies the electrode is mounted in a mid-size holder.

LDER,LARGE (keywords) specifies the electrode is mounted in a large holder.

LOAD/TOOL

DM (keyword) specifies that the tool being defined applies ¢o that component of a machine which pgrovides a die
sinking EDM capability. This is the default when the TOOLNO'statement appears within a segment of the part program

function other

Z axes, from

the electrode

Dol life facility.

6.10.1.

None.

6.10.1.

None.

©1SO

1 Examples

2 Limitations

2000 — All rights reserved
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6.11 The UNLOAD command

Commands the unloading of the electrode or workpiece.

UNLOAD

/[ OTOOL O0OCLW O
OPART O OCCLW O

6.11.1 Semantics

This command executes an unloading sequence.

TOOL (keyword) specifies that the electrode shall be unloaded. This removes the electrode from the working

enviro

nment and deposits it in a storage area.

PART (keyword) specifies that the workpiece shall be unloaded. This removes the workpiece from the working

enviro

CLW (key

CCLW (k

6.11.2 Exa
None.

6.11.3 Limi

None.

hment and deposits it in a storage area.

word) specifies a clockwise indexing direction of the unloading device.

mples

fations

byword) specifies a counter-clockwise indexing direction of the unloading device.

84
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7 Flame cutting language

7.1 General comments

711

General semantics

The flame cutting language section defines vocabulary specific to the flame and plasma-jet cutting machine family. Flame
cutting machines are those where a gas, heated to sufficiently high temperature and constricted to a well-collimated jet, is
used to erode the part material.

The general language (see 5) and the flame cutting language together provide the standard vocabulary for a flame cutting
machine, or that component of a machine which provides a flame cutting capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the
iven moment.

APPL

7.1.2

For
1
2)
3)
4)
5)

7.1.3

None.

command (see 5.4 and 7.2) shall be used to designate the machine family being manipulated at any.g

Sub-contents

the APPLY command, which selects the flame cutting capability of the machine, see ?:2;

the ASSIST command, which controls the flow of cutting assist gasses, see 7.3;

the CLDIST command, which defines the clearance distance between nozzle and part surface, see 7.

the PIERCE command, which controls the cutting operation, see 7.5;

the TORCH command, which ignites or extinguishes the torch, see(7.6:

Limitations

4
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7.2 The APPLY command

Selects the flame cutting capability of the machine.

APPLY / FLAME

7.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple
machine families as defined in this International Standard.

FLAME (keyword) specifies that subsequent part program data is to be processed using the flame cutting capability of
the machine.

7.2.2 Exam

ples

None.
7.2.3 Limitg

None.

NOTE

The complé

itions

te APPLY command definition can be found in general language section 5.4.

86

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

7.3 The ASSIST command

Controls the flow of cutting assist gasses.

ASSIST/ [OON O

OOFF O
ASSIST/ [AIR O 0OL,PRSSUR], 0OLOW ood
OOXYGEN O O UMEDIUM OO
d OHIGH oo
d d
PRSSUR, a a
7.3.1 Semantics
This cammand controls the type and pressure of c1 ming assist gasses

ON

OH

A

A
OX
PR
PR
PR

PR

7.3.2

None.

7.3.3

The uge of machine specific pressure codes may not be portable.

(keyword) restarts the flow of cutting assist gas. If cutting assist gas has not previously been establig
starts a default flow of cutting assist gas.

- (keyword) terminates the flow of cutting assist gas.

(keyword) specifies air for cutting assist.

YGEN (keyword) specifies oxygen for cutting assist.

SSUR,LOW (keywords) specifies a low rate of gas pressure.
SSUR,MEDIUM (keywords) specifies a normal rate of gas pressurex
SSUR,HIGH (keywords) specifies a high rate of gas pressure.

SSUR,a (keyword,real) specifies the gas pressure in machine specific units.

Examples

Limitations

hed, then ON

© 1SO 2000 — All rights reserved
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7.4 The CLDIST command

Defines the clearance distance between nozzle and part surface.
CLDIST/ a
CLDIST / NOMORE
7.4.1 Semantics
This command defines the clearance distance from the programmed part co-ordinate to the nozzle tip.

a (real) specifies the incremental distance between programmed part co-ordinates and the nozzle tip, as a signed value
measured in part reference units along the tool axis. The clearance distance shall take effect on the following motion.

NOMORHtkeyword) tancets the CEDIST defimition. T e ozzte tip stattposition to the prograrmmed part to-oydinate
valueq without offset on subsequent moves.

7.4.2 Exanples
None.

7.4.3 Limitdtions

Applies to mgchines having a programmable head axis.
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7.5 The PIERCE command

Controls the cutting operation.

PIERCE/ON[DWELL, a][FUEL, b] OOOXYGENL[], c], d O
0 OWATTS O 0

PIERCE / OFF

7.5.1 Semantics

This command controls the preheating and cutting gas selections of the torch.

Piercing or cutting is activated by some combination of increased cutting jet intensity and/or lowering of the nozzle tip towards

the workpiece. When cutting is active, the nozzle tip shall track either the part co-ordinates, or shall mainta
clearafice tistance above the Part CO-Orginates (see 7.4).

A prehpat period can be specified in combination with the cutting operation by the use of two oxygen orpowe
first satting is applied for the specified delay time as a preheat. The second setting then becomes active
operaton. In the absence of a preheat setting, the delay shall occur after the cutting setting is applied.

Piercirlg or cutting is disabled by some combination of decreased cutting jet intensity and/or\raising of the ng
from the workpiece to a preset height.

ON (keyword) starts the cutting operation.
OHF (keyword) terminates the cutting operation.

DWELL, a (keyword,real) specifies a delay period at the start of the operation, measured in seconds. A
seconds shall inhibit delays at the start of a cut operation.

FUEL,b (keyword,real) specifies the fuel setting in machine specific units. The type of fuel is dependent
technology and the part material. Common fuels include acetylene for flame cutting and nitrogen o
plasma-jet cutting.

OXYGEN,c,d (keyword,reals) specifies, for flame cutting, the heating ¢ and cutting d oxygen settings in mg
units. A single setting value is permitted, and specifies the oxygen setting to use without respect to
cutting.

WATTS, c,d (keyword,reals) specifies, for plasma-jet cutting, the heating ¢ and cutting d power settings in
setting value is permitted, and spegifies the wattage to use without respect to preheating or cutting.

7.5.2 |Examples
The following program fragmént cuts a series of slots.

TORCH/ON
RAPID,GOTO/0,0;,0
ASBIST/OXYGEN
PIERCE/ON,DWELL,2
FEPRAT/250,PERMIN
GQT0/1000:0,0
PIERCE/OFF

in a specified

settings. The
or the cutting

zzle tip away

delay of zero

on the cutting
hydrogen for

chine specific
preheating or

vatts. A single

RAPID;GOTO/1000,100,0

PIE R IAN]

MNCOL/UIN

GOTO/0,100,0
PIERCE/OFF
RAPID,GOTO/0,200,0
PIERCE/ON

7.5.3 Limitations

The DWELL qualifier is mandatory for a preheat operation.

The use of machine specific fuel and oxygen setting codes may not be portable.
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7.6 The TORCH command

Ignites or extinguishes the torch.

TORCH/ OON O
OOFF O

7.6.1 Semantics

This command ignites or extinguishes the torch.

ON (keyword) ignites the torch.

OFF (keyword) extinguishes the torch.

7.6.2 Exanples
None.
7.6.3 Limitdtions

None.

90
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8 Grinding language

8.1 General comments

8.1.1 General semantics

The grinding language section defines vocabulary specific to the grinding machine family. Grinding machines are those
where a rotating disk is used to abrade the part material. Grinding is generally a precision finishing process for producing
smooth surface finishes with close tolerances.

The general language (see 5) and the grinding language together provide the standard vocabulary for a grinding machine,
or that component of a machine which provides a grinding capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the
APPLY command (see 5.4 and 8.2) shall be used to designate the machine family being manipulated at any.given moment.

8.1.2 | Sub-contents

For
1) |the APPLY command, which selects the grinding capability of the machine, see 8.2;

2) |the DRESS command, which dresses the grinding wheel, see 8.3.
8.1.3 [Limitations
None.

NO[TE

Thdg grinding language is incomplete. It has not been revised for this Jatest revision of the International Standard due t¢ lack of repre-
serjtation on the committee of experts in this field.
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8.2 The APPLY command

Selects the grinding capability of the machine.

APPLY / GRIND

8.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple

machine families as defined in this International Standard.

GRIND (keyword) specifies that subsequent part program data is to be processed using the grinding capability of the

machine.

8.2.2 Examples
None.
8.2.3 Limitdtions

None.

NOTE

The complgte APPLY command definition can be found in general language section 5.4.
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8.3 The DRESS command

Provides for dressing of the grinding wheel.

DRESS

8.3.1 Semantics

This command generates a cycle to automatically dress the grinding wheel. Dressing removes the glaze from a dull wheel,
removes loaded material from the face and restores the wheel to the original geometry.

8.3.2 Examples

None.

8.3.3 |Limitations

None.
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9 Laser-beam machining language

9.1 General comments

9.1.1 General semantics

The laser-beam machining language section defines vocabulary specific to the laser-beam machine family. Laser-beam
machines are those where light, amplified and emitted as a coherent, highly collimated beam of a single wavelength, is used
to ablate the part material.

The general language (see 5) and the laser-beam machining language together provide the standard vocabulary for a
laser-beam machine, or that component of a machine which provides a laser-beam capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the
APPLY command (see 5.4 and 9.2) shall be used to designate the machine family being manipulated at any given-mpment.

9.1.2 Sub-gontents

For
1) the ARPLY command, which selects the laser-beam machining capability of the machine, see 9.2;
2) the ASSIST command, which controls the flow of cutting assist gasses, see 9.3;
3) the CUDIST command, which defines the clearance distance between nozzle and part'surface, see 9.4;
4) the CYCLE command, which provides for modal application of a preset series®f operations, see 9.5;

5) the PIERCE command, which controls the cutting operation, see 9.6.

9.1.3 Limitgtions

None.
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9.2 The APPLY command

Selects the laser-beam machining capability of the machine.
APPLY / LASER

9.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple
machine families as defined in this International Standard.

LASER (keyword) specifies that subsequent part program data is to be processed using the laser-beam machining
capability of the machine.

9.2.2 Examples

None.
9.2.3 | Limitations

None.

NOJTE

Thg complete APPLY command definition can be found in general language section 5.4.
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9.3 The ASSIST command

Controls the flow of cutting assist gasses.

ASSIST/ 0OON O

UOOFF O
ASSIST/ [TAIR OO,PRSSUR], 0OLOW od
UARGON OO UMEDIUM 0O 0O
ONITRGN OO OHIGH od
OOXYGEN O O a
OPRSSUR,a d

9.3.1 Semantics

This command.cantrols the. type and pressire of ci |ffing assist gasses

ON (keyword) restarts the flow of cutting assist gas. If cutting assist gas has not previously been establishéd; tfen ON
starts p default flow of cutting assist gas.

OFF (keyword) terminates the flow of cutting assist gas.
AIR (keyword) specifies air for cutting assist.
ARGON (keyword) specifies argon for cutting assist.
NITRGN [keyword) specifies nitrogen for cutting assist.
OXYGEN| (keyword) specifies oxygen for cutting assist.
PRSSURJLOW (keywords) specifies a low rate of gas pressure.
PRSSURJMEDIUM (keywords) specifies a normal rate of gas pressure.
PRSSURJHIGH (keywords) specifies a high rate of gas pressure.
PRSSURJa (keyword,real) specifies the gas pressure in«nachine specific units.
9.3.2 Exaniples
None.

9.3.3 Limitdtions

The use of machine specific pressure.cedes may not be portable.
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9.4 The CLDIST command
Defines the clearance distance between nozzle and part surface.
CLDIST/ a
CLDIST / NOMORE
9.4.1 Semantics
This command defines the clearance distance from the programmed part co-ordinate to the nozzle tip.

a (real) specifies the incremental distance between programmed part co-ordinates and the nozzle tip, as a signed value
measured in part reference units along the tool axis. The clearance distance shall take effect on the following motion.

NQWORE—(keyword) carncels the CEDtS T aefimition. T he ozzte tip strattposition to theprograrmmed part co-ordinate
values without offset on subsequent moves.

9.4.2 |Examples
None.

9.4.3 | Limitations

Applies to machines having a programmable head axis.
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9.5 The CYCLE command

9.5.1 Gene

ral comments

Provides modal application of a preset series of operations.

CYCLE/{ type } On[{ qualifier

H

In({ motions })

CYCLE / OFF

9.5.1.1 General semantics

A cycle is a preset series of operations which is applied at one or more control points.

{type} (k(lzyword) identifies the type of preset operation to perform.

{qualifier
meani

{motion}
motior

OFF (keyj
9.5.1.2 Sub-

For
1) gener
2) PIERC

9.5.1.3 Limit

None.

NOTE

The {qualifl
national St:

(various) specifies parameters which allow modification of the basic cycle. Qualifiers have a con
hg where they appear in different cycles.

(various) defines the control points for the cycle. The preset operation shall be performéd at each part p
point until the cycle is canceled.

word) cancels the cycle operation.

contents

| activation specification, see 9.5.2;

E cycle specification, see 9.5.3.

ptions

er} term has been included in this cycle definition to remain consistent with cycle definitions found elsewhere in thi
indard. The laser-beam machining language at present does not define cycles having optional qualifiers.

98
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9.5.2 General activation specification
CYCLE / OFF
CYCLE/ON On[{ qualifier }]

9.5.2.1 Semantics
These commands are used to suspend and reactivate cycles.
OFF (keyword) suspends the active cycle.

ON (keyword) restarts a suspended cycle.

{qualifier} (various) modifies selected parameters of the suspended cycle. Parameters of the suspended cycle not

referenced-retain their original\alues
~J

9.5.2.4 Examples
None.
9.5.2.3 Limitations

The ON form is only valid once a cycle has been suspended.

NO[TES

1) |The keyword NOMORE is a non-preferred alternative for OFF. Either can be-used with identical results.

2) |The {qualifier} term has been included in this cycle definition to remain censistent with cycle definitions found else
ternational Standard. The laser-beam machining language at present does not define cycles having optional quali

iers.

© 1SO 2000 — All rights reserved

ivhere in this In-

99


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

9.5.3 PIERCE cycle specification

CYCLE/PIERCE, 0OTHRU a
ODWELL, a O
OPULSE, b O

9.5.3.1 Semantics

This command initiates a cycle to pierce a vertical hole through the part at each control point in the cycle block.
PIERCE (keyword) specifies a piercing cycle.
THRU (keyword,real) specifies piercing using sensor technology to detect burn-through.

DWELL, a (keyword,real) specifies the cutting period in seconds.

PULSE, b| (keyword,real) specifies the cutting period in pulses.
9.5.3.2 Examples
None.
9.5.3.3 Limitations

None.
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9.6 The PIERCE command

Controls the cutting operation.

PIERCE/ [OON O

OOFF O
PIERCE /[ ON,] PULSE [, a] [PERSEC, b][WATTS, c]
PIERCE /[ ON,] CONST [ WATTS, c]

9.6.1 Semantics

Laser-beam machines control the application of the laser-beam to the workpiece using a shutter or similar beam deflecting
technology. The laser-beam itself can be controlled to produce pulses of energy of a specified duration and frequency, or

Uece-gheroata-constantrate.
to pro gy

ON (keyword) starts the cutting operation, generally by opening the lens shutter.
OHF (keyword) terminates the cutting operation, generally by closing the lens shutter.
PULSE (keyword) specifies pulsed laser output.

CONST (keyword) specifies constant wave laser output.

a |real) specifies the width of each pulse, measured in milliseconds. If omitted;the last specified pulse width shall be
used.

PERSEC,b (keyword,real) specifies the pulse frequency in hertz.
WATTS, c (keyword,real) specifies the power setting of the laser in.\watts.
9.6.2 |Examples

The following program fragment uses a pulsed wave power.setting to cut a series of slots.

RAPID,GOTO/0,0,0
PIERCE/ON,PULSE
FEPRAT/2500,PERMIN
GQT10/100,0,0
PIERCE/OFF
RAPID,GOTO0/100,10,0
PIERCE/ON
GQT10/0,10,0
PIERCE/OFF
RAPID,GOTO0/0,20,0
PIERCE/ON

9.6.3 |Limitations

None.
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10 Milling and drilling language

10.1 General comments

10.1.1 General semantics

The milling and drilling language section defines vocabulary specific to the milling and drilling machine family. Milling
machines and drilling machines are those where a rotating working element in a spindle is applied to a stationary workpiece.

The general language (see 5) and the milling and drilling language together provide the standard vocabulary for a milling
or drilling machine, or that component of a machine which provides a milling or drilling capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the
APPLY command (see 5.4 and 10.2) shall be used to designate the machine family being manipulated at any given moment.

10.1.2 Sub

For
1)
2)
3)
4)
5)
6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

10.1.3 Limi

None.
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the AR
the AR
the CL
the CL
the C(

the CU
see 1(

the C
the HH
the IN
the LIN
the LG
the OF
the RH
the R(
the SH
the SH
the TQ
the UN

contents

PLY command, which selects the milling and drilling capability of the machine, see 10¢2;

CSLP command, which controls the output of helical interpolation, see 10.3;

AMP command, which controls the operation of a pallet device, see 10.4;

EARP command, which defines the clearance plane used by the RETRCT command, see 10.5;
OLNT command, which controls the flow of coolant, see 10.6;

TCOM command, which compensates for differences between progfammed and actual tool dimensi
7

CLE command, which provides modal application of a preset.series of operations, see 10.8;
AD command, which defines a removable head, see 10.9;

DPOS command, which defines a safety position when'indexing rotary axes, see 10.10;
NTOL command, which defines the acceptable straight line deviation, see 10.11,;

AD command, which commands the loading of‘various items, see 10.12;

RIGIN command, which defines the relationship between part and machine reference systems, see 1(
TRCT command, which moves the tool to a clearance plane, see 10.14;

TATE command, which moves-a-rotary axis, see 10.15;

LECT command, which commands the selection of various items, see 10.16;
INDL command, which-cantrols various functions related to the spindle, see 10.17;
OLNO command, which defines a tool, see 10.18;

LOAD commandywhich commands the unloading of various items, see 10.19.

fations

ns,

13;
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10.2 The APPLY command

Selects the milling and drilling capability of the machine.

APPLY / MILL

10.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple
machine families as defined in this International Standard.

MILL (keyword) specifies that subsequent part program data is to be processed using the milling and drilling capability
of the machine.

10.2.2_Examples

None.
10.2.3 Limitations

None.

NOJTE

Thg complete APPLY command definition can be found in general language section 5.4.
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10.3 The ARCSLP command

Controls the output of helical interpolation.

ARCSLP/ a

10.3.1 Semantics
This command indicates that the following circular motion shall be output as a helical arc. This command is not modal.
a (real) specifies a signed helical offset for the complete circular arc.

A positive helical offset is measured in the direction of the circle axis vector. The circle axis vector is defined by the direction
of rotation, using the right hand rule.

10.3.2 Exanples

The followinglcommands produce a 12 thread helix, having a lead of 0,1 and a diameter of 4.
GOTO/2,9,0
ARCSLP/[L.2

MOVAR(0,0,0,0,0,-1,2, TIMES,12
GOT0O/2,9,0

10.3.3 Limifations

None.
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10.4 The CLAMP command

Controls the operation of a pallet device.

CLAMP /PALLET [OON O
OOFF O

10.4.0.1 Semantics
This command controls the clamping of a pallet device. Control is limited to simple activation and deactivation.
PALLET,ON (keywords) specifies that the pallet is to be clamped.

PALLET,OFF (keywords) specifies that the pallet is to be unclamped.

10.4.0]2 Examples
None.
10.4.0§3 Limitations

None.

NO[TE

An gdditional form of the CLAMP command is defined in general language section 5.8,
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10.5 The CLEARP command
Defines the clearance plane used by the RETRCT command.
CLEARP/ a, b, c, d

CLEARP/ [ mc-axis } Qe O mc-axis } Qe O
K claxis } O OO{ claxis } O 0O

CLEARP / NOMORE

10.5.1 Semantics

This command defines a clearance location for the tool. A subsequent RETRCT command (see 10.14) shall move the tool

along the shortest path to the clearance location.

a,b,c,d (rpals) specifies the canonical form of a plane defined in the part reference system. The a,b,c valueS'define a

vector|normal to the plane; the d value defines the offset of the plane from the part origin.
{mc-axis) (keyword) indicates that the clearance position is defined in the machine reference system:
{cl-axis} (keyword) indicates that the clearance position is defined in the part reference system:

e (real) 4pecifies the machine or part reference system co-ordinate value of the clearancg-pasition.

NOMORH (keyword) cancels the CLEARP definition. A subsequent RETRCT command shall return the tool to the

defaulf clearance position.
10.5.2 Exapples
None.

10.5.3 Limifations

None.
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The COOLNT command

Controls the flow of coolant.

COOLNT/ OON O

OOFF O

COOLNT/ OFLOOD OOLOW  OLPIPE  In(, a)]

OMIST 0 OMEDIUM O
OTAPKUL 0O OHIGH O
UTHRU 0

10.6.1 Semantics

This command controls the type, volume and source of coolant.

ON

OH

FL

Mi

TA

TH

LO

MH

H

q

P

H

10.6.7

None.

10.6.3

None.

(keyword) restarts the flow of coolant. If coolant has not previously been established, then ON starts
of coolant.

- (keyword) terminates the flow of coolant.

DOD (keyword) specifies flood coolant.

bT (keyword) specifies mist coolant.

PKUL (keyword) specifies tapping oil.

RU (keyword) specifies coolant applied through the working element,
W (keyword) specifies a low rate of coolant flow.

DIUM (keyword) specifies a normal rate of coolant flow.

EH (keyword) specifies a high rate of coolant flow.

E,a (keyword,real) specifies the identity numbers of one or more delivery pipes.

Examples

Limitations

©1SO
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10.7 The CUTCOM command

10.7.1 General comments

Controls the activation and removal of cutter length compensation or cutter diameter compensation.

10.7.1.1 Sub-contents

For
1) cutter length compensation, see 10.7.2;

2) cutter diameter compensation, see 10.7.3.

10.7.1.2 Limitations

None.

NOTE

An additionfal form of the CUTCOM command is defined in general language section 5.11.
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10.7.2 Cutter length compensation

CUTCOM/ OON [OLENGTH[, a] 0OPOSX

UOOFF O OPOSY
POSz
ONEGX
ONEGY
ONEGZ
oxyz

I o o

10.7.2.1 Semantics

This command controls the application and removal of cutter length compensation, corresponding to the G43 and G44
definitions in ISO 6983.

ON (keyword) specifies that cutter length compensation shall be activated.

OH

LE

PG

XY]

10.7.2

None.

10.7.2

None.

- (keyword) terminates cutter length compensation.
NGTH,a (keyword,real) identifies the offset register on the machine to use for cutter length compensatig
is omitted, the default register shall be used.

the compensation shall be applied along, and the sense of positive compensation’ of the tool. If an

omitted, then POSZ is assumed.

V. (keyword) specifies that compensation shall be applied along the toakaxis. The axis of compensal
as the tool axis varies.

2 Examples

3 Limitations

©1SO
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n. If the value

S[XYZ] or NEG[ XYZ] (keyword) specifies the direction of compensation. The keyword identifies both the axis that

orientation is

ion shall vary
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10.7.3 Cutter diameter compensation

CUTCOM/ OON O

UOFF O

CUTCOM/ OLEFT O OXYPLAN [OL,OSETNO, a]

UORIGHT 0OOYZPLAN O
OZXPLAN O
UXxyz 0

10.7.3.1 Semantics

This command controls the application and removal of cutter diameter compensation.

ON (keyword) reactivates cutter diameter compensation.

OFF (keyword) terminates cutter diameter compensation, corresponding to the G40 definition in 1ISO 6983.

LEFT (keyword) activates cutter diameter compensation to the left of the workpiece when viewed in the forward direction

of motjon, corresponding to the G41 definition in ISO 6983.

RIGHT (Keyword) activates cutter diameter compensation to the right of the workpiece whenyviewed in the f

directi

XYPLAN

YZPLAN

ZXPLAN

XYZ (keypvord) specifies that compensation shall be applied in a planépérpendicular to the tool axis. The p

compq

OSETNO
omitte

10.7.3.2 Exs

None.

10.7.3.3 Lim

The ON form

bn of motion, corresponding to the G42 definition in ISO 6983.
(keyword) specifies that compensation shall be applied in the machine reference-XY plane.
(keyword) specifies that compensation shall be applied in the machine réferénce YZ plane.

(keyword) specifies that compensation shall be applied in the machine feference ZX plane.

nsation shall vary as the tool axis varies.

a (keyword,real) identifies the offset register on the machine to use for cutter diameter compenss
, the default register shall be used.

mples

itations

of cutter diameter compensation is invalid until either one of the LEFT or RIGHT forms is specified.

brward

ane of

tion. If
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The CYCLE command

General comments

Provides modal application of a preset series of operations.

CYCLE/{ type } On[{ qualifier }]

In({ motion })

CYCLE / OFF

10.8.1.

1 General semantics

A cycle is a preset series of operations which direct machine axis movement and/or cause spindle operation to complete

such a

tion-as-borina drillina-tappina-orcombinations-thereof
g7 ~7 Ll ~

{ty

{qy

{m

OF
The bg

1

2)

3)
4)

5)
6)

7

pe} (keyword) identifies the type of preset operation to perform.

alifier} (various) specifies parameters which allow modification of the basic machiningreycle. Qug
consistent meaning where they appear in different cycles.

Dtion} (various) defines the control points for the cycle. The preset operation shall be-performed at each
motion point until the cycle is canceled.

- (keyword) cancels the cycle operation.
sic sequence of operations is similar for all cycles (see figures 4 and.5).

The tool shall position at rapid traverse to a specified clearance distance above the control point. T|
distance is defined by the CLEAR qualifier and is a signed value measured in part reference units. 1
value is measured along the positive sense of the tool axis’ Tool motion shall be squared during {

or the clearance plane of the approach cycle point.

is defined by the RAPTO qualifier and is an unsigned value measured in part reference units. No adg
motion shall be made in the absence of a RAPTO qualifier.

Various auxiliary function may occur depending on the cycle type.

The tool shall further plunge at the working feed velocity to a specified depth below the control point
typically defined by the DEPTH.qualifier and is a signed value measured in part reference units.
measured along the negative sense of the tool axis. Other provision are available in selected cycles f
cycle depth.

Various auxiliary functjohs. may occur depending on the cycle type.

The tool shall retract.at either the working feed velocity or at rapid traverse to one of:

a) the level defined by the RAPTO qualifier when RAPTO is specified;
b) or to the leveldefined by the CLEAR qualifier when RAPTO is not specified.

The tool_shall further retract at rapid traverse to the retract clearance plane. This plane is defined
following:

measured in part reference units. The retract clearance value is measured along the positive se

lifiers have a

part program

his clearance
'he clearance
he approach.

Squaring shall be implemented such that the tool performs.lateral motions at the higher of either the clirrent position

The tool may further plunge at rapid traverse a specified distance below the clearance plane. This plinge distance

itional plunge

This depth is
The depth is
r defining the

Aas one of the

a) AA specified retract clearance distance above the control point, defined by the RETURN qualifier as @ signed value

se of the tool

PRVIT
TATS™

b) The initial tool plane before the cycle approach motion. This retract clearance specification is obtained by

specifying the RETURN qualifier without an associated value.

c) The approach clearance plane defined by the CLEAR qualifier. This retract clearance specification is obtained

by omitting the RETURN qualifier.

10.8.1.2 Sub-contents

For
1)
2)
3)
4)

©1SO

emulation specification, see 10.8.2;
general activation specification, see 10.8.3;
in-cycle parameter modification, see 10.8.4;

in-cycle avoidance specification, see 10.8.5;
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5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

manual cycle specification, see 10.8.6;
BORE cycle specification, see 10.8.7;
BRKCHP cycle specification, see 10.8.8;
CSINK cycle specification, see 10.8.9;
DEEP cycle specification, see 10.8.10;
DRILL cycle specification, see 10.8.11;
FACE cycle specification, see 10.8.12;
MILL cycle specification, see 10.8.13,;
REAM cycle specification, see 10.8.14;
TAP cycle specification, see 10.8.15;

THRU|cycle specification, see 10.8.16.

10.8.1.3 Limjtations

There isno p

112

Initial tool height

r

ovision within this International Standard to handle squaring of motions when there is a change of togl axis.

j
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.
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o

AN S

Initial tool height

Figure 4 — CYCLE without RETURN option

Figure 5 — CYCLE with RETURN option
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10.8.2 Emulation specification

Controls the emulation of cycles by the post processor.

CYCLE/AUTO, OON O
OOFF O

10.8.2.1 Semantics
AUTO (keyword) identifies an emulation control cycle statement.
ON (keyword) specifies that subsequent cycles shall be output using controller defined hard cycles.

OFF (keyword) specifies that subsequent cycles shall be emulated by the post processor.

10.8.2)2—Exampies
None.
10.8.2f3 Limitations

None.
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10.8.3 General activation specification
CYCLE / OFF
CYCLE/ON On[{ qualifier }]

10.8.3.1 Semantics

These commands are used to suspend and reactivate cycles.
OFF (keyword) suspends the active cycle, corresponding to the G80 definition in ISO 6983.
ON (keyword) restarts a suspended cycle.

{qualifier} (various) modifies selected machining parameters of the suspended cycle. Machining parameters of the

Suspe'\dnd mjmln notreferenced retain-their nrlgmnl values

10.8.3.2 Exgmples
None.
10.8.3.3 Limjtations

The ON form|is only valid once a cycle has been suspended.

NOTE

The keywofd NOMORE is a non-preferred alternative for OFF. Either can be used with jdentical results.
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10.8.4 In-cycle parameter modification
CYCLE / MODIFY In({ qualifier })
10.8.4.1 Semantics

This command is used within a cycle block to modify one or more machining parameters, without having to suspend the
cycle and then reactivate as described in section 10.8.3.

MODIFY (keyword) identifies an in-cycle parameter modification cycle statement.

{qualifier} (various) modifies selected machining parameters of the active cycle. Machining parameters of the active
cycle not referenced retain their original values.

10.8.4.2 Examples

None.
10.8.4)3 Limitations

The MPDIFY form is only valid when a cycle is active.
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10.8.5 In-cycle avoidance specification
CYCLE/AVOID, a[,RETURN]

10.8.5.1 Semantics

This command is used to specify an additional clearance requirement between two points in a cycle block. It is effective
only when a cycle is active and only for the cycle control point that immediately follows.

AVOID (keyword) identifies an in-cycle avoidance specification cycle statement.
a (real) specifies a fence height to apply to the positioning moves between two points in a cycle block. The fence height
is added to the clearance height at both points, and the highest of the two clearance levels is used for lateral motion

between the points.

RETURN [tReyword) Spetifies that the Tetract cleararnce ptane of eacT SubSequent tycie controt poimnt stattbethe fence
height If this keyword is omitted then the cycle retract clearance plane remains unchanged.

10.8.5.2 Exgmples
None.
10.8.5.3 Limjtations

The AVOID fgrm is only valid when a cycle is active.
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10.8.6 Manual cycle specification

CYCLE / MANUAL On[{ qualifier }]

Where {qualifier} is defined as zero or more of:

CLEAR,a

RAPTOb
RETURN, ¢]

10.8.6.1 Semantics

This command provides the capability to perform a manually generated sequence of events at each point in a cycle block.
The cycle consists of a rapid traverse to the clearance position and a machine stop.

CL

RA

RE

10.8.6

None.

10.8.6

None.

©1SO

MAlNUAL (keyword) specifies the start of a manual cycle operation.

CLEAR qualifier is omitted, an approach clearance distance of zero shall be used.

plane, as an unsigned value measured in part reference units. No additional, plange motion shall b
absence of a RAPTO qualifier.

measured in part reference units. The clearance value is measured-along the positive sense of the t
value is omitted, then the retract clearance plane is defined as the initial tool plane before the start
the RETURN qualifier is omitted, the retract clearance plane defaults to the approach clearance plan

2 Examples

3 Limitations

FAR, a (keyword,real) specifies the initial approach clearance distance above the control point, as g signed value
measured in part reference units. The clearance value is measured along the positive sense ‘of the tpol axis. If the

PTO,b (keyword,real) specifies an additional distance to plunge at rapid traverse below the approach clearance

¢ made in the

TURN,c (keyword,real) specifies the final retract clearance plane distance above the control point, as 4 signed value

bol axis. If the
bf the cycle. If

b

2000 — All rights reserved
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10.8.7 BORE cycle specification

CYCLE / BORE, DEPTH, a OPERMIN [ b ,CLEAR, ¢ On[{ qualifier }]

UPERREV U
OFPT O

Where {qualifier} is defined as zero or more of:

RAPTOd
RETURN
ORIENT [

ODWELL
OREV

[ el
., f1[NODRAG[, g]l]

Oh
a

10.8.7.1 Serpantics

This commal

consists of a feed to depth, optional delay, spindle stop, optional spindle orient with or without lateral clearance, rapid

and spindle r
BORE (k

DEPTH,a
measl

PERMIN
PERREV
FPT (key
numbg
shall Q
b (real) s
CLEAR, ¢
RAPTO,d
plane,

absen

RETURN

measyred in part reference-units. The clearance value is measured along the positive sense of the tool axis

value
the RH

ORIENT,

The angle is measured in degrees relative to a machine dependent reference. If the angle is omitted, the to

orient

NODRAG

activates a boring cycle corresponding to one of the G86, G87 and G88 canned cycle definitions. Th
start (see figure 6).
byword) specifies the start of a bore cycle operation.

(keyword,real) specifies the final depth of the bore operation below the contrel point, as a signed offsg
red in part reference units. The depth is measured along the negative sense\of the tool axis.

keyword) specifies that the velocity is measured in part program units per minute.

(keyword) specifies that the velocity is measured in part programunits per revolution of the spindle.
ord) specifies that the velocity is measured in part program units per tooth per revolution of the spind
r of teeth is defined using the FLUTES qualifier of the TOOLNO command (see 10.18). A single tooth

e assumed if FLUTES have not been specified.

pecifies the plunge feed movement velocity in the specified units.

(keyword,real) specifies an additional distance to plunge at rapid traverse below the approach cle
as an unsigned value measuredin part reference units. No additional plunge motion shall be madsg
Ce of a RAPTO qualifier.

e (keyword,real) specifies the final retract clearance plane distance above the control point, as a signe

s omitted, then the'retract clearance plane is defined as the initial tool plane before the start of the g
TURN qualifier-is\omitted, the retract clearance plane defaults to the approach clearance plane.

(keywordsreal) specifies that the spindle be oriented to the specified angle before retracting from th

fo a défault position. If the ORIENT qualifier is omitted, the spindle shall stop at an undefined orientati

P cycle
retract

t value

e. The
(flute)

(keyword,real) specifies the initial approach-elearance distance above the control point, as a signed value
measuyred in part reference units. The clearancevalue is measured along the positive sense of the tool axis

Arance
in the

l value
. If the
ycle. If

b bore.
bl shall
bn.

ortion

g (keyword,real) specifies the lateral clearance of the tool tip from the cylinder wall during the retract

of an oriented bore cycle. The clearance is specified as an unsigned value measured in part reference units. A
clearance of zero will inhibit lateral clearance during the retract. In the absence of this qualifier, the lateral clearance
shall be set to a default post processor value.

DWELL, h (keyword,real) specifies a dwell operation at full cycle depth. The duration is measured in seconds. The dwell
shall occur before the spindle is stopped or oriented.

REV,h (keyword,real) specifies a dwell operation at full cycle depth. The duration is measured in revolutions of the
spindle. The dwell shall occur before the spindle is stopped or oriented.

10.8.7.2 Examples

None.
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10.8.7.3 Limitations

None.

CYCLE PT. v

] 465
y o,
177
I [~ [
77 S
' DERTH,2
s

CYCLE/BORE,DEPTH,a,PERREV,c,CLEAR,d,RAPTO,e

Figure 6
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10.8.8 BRKCHP cycle specification

CYCLE / BRKCHP,DEPTH, a In[JSTEP In(, b) [OPERMIN Jc OCLEAR, d[, e] On[{ qualifier }]
0 OPERREV O O
O OFPT O O

CYCLE /BRKCHP In[DEPTH In(, a) [OPERMIN §c OCLEAR, d[, e] On[{ qualifier }]
0 OPERREV O O
0 OFPT 0 O

Where {qualifier} is defined as zero or more of:
RAPTO/f
RETURN [, g]

ODWELL L1 A
UREV g
OBACK |O

TIMES, i
10.8.8.1 Serhantics

This command activates a chip breaking drill cycle corresponding to the G83 canned cycle definition. The cycle consists of
a series of intermittent feeds to depth followed by a rapid retract.

BRKCHP| (keyword) specifies the start of a chip breaking drill cycle operation.

DEPTH, a| (keyword,real) specifies the final depth of the drill operation below the'control point, as a signed offset value
measyred in part reference units. The depth is measured along the negative'sense of the tool axis. If multiple depths
are spgcified, then each specifies the depth at which a chip breakage operation is desired and the last depth value
specifies the final depth of the drill operation (see figure 7).

STEP,b (keyword,real) specifies the intermittent step distance for, the drill operation, as an unsigned value mepsured
in par reference units. If multiple steps are specified, then gach specifies an incremental feed distance at which a
chip bleakage operation is desired and the last step value shall be used repeatedly until the full cycle depth is r¢ached
(see figure 8).

PERMIN [keyword) specifies that the velocity is measured in part program units per minute.

PERREY [(keyword) specifies that the velocity is' measured in part program units per revolution of the spindle.

FPT (keyword) specifies that the velocityis measured in part program units per tooth per revolution of the spindje. The
number of teeth is defined using the' FEUTES qualifier of the TOOLNO command (see 10.18). A single tooth (flute)
shall e assumed if FLUTES have not been specified.

¢ (real) gpecifies the plunge feed-movement velocity in the specified units. This cycle allows for the definition of multiple

feed velocities. All step~depths or increments defined immediately preceding a feed velocity qualifier shall be
perforfed at that speCified feed.

CLEAR, dle (keywaofd,reals) specifies the initial approach clearance distance above the control point, as a signed value
measyred in_partreference units. The clearance value d is measured along the positive sense of the tool axjs. The
optionpl secondary clearance value e specifies the approach clearance distance when returning following a fullfretract
(see TIMES qualifier), as an unsigned value measured in part reference units. If the secondary clearance is omitted,

th 4 haoll 2N dAaf 1+ 1
e poot PToCCSSOT—SmanCnooSCtaactadrt varats

RAPTO,f (keyword,real) specifies an additional distance to plunge at rapid traverse below the approach clearance plane,
as an unsigned value measured in part reference units. No additional plunge motion shall be made in the absence
of a RAPTO qualifier.

RETURN,g (keyword,real) specifies the final retract clearance plane distance above the control point, as a signed value
measured in part reference units. The clearance value is measured along the positive sense of the tool axis. If the
value is omitted, then the retract clearance plane is defined as the initial tool plane before the start of the cycle. If
the RETURN qualifier is omitted, the retract clearance plane defaults to the approach clearance plane.

DWELL, h (keyword,real) specifies a dwell operation at each step in the cycle to allow for chip breakage. The duration
is measured in seconds.

REV,h (keyword,real) specifies a dwell operation at each step in the cycle to allow for chip breakage. The duration is
measured in revolutions of the spindle.
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BACK, h (keyword,real) specifies a retract operation at each step in the cycle to allow for chip breakage. The retract
distance is an unsigned value measured in part reference units.

TIMES,i (keyword,real) specifies the number of intermittent steps to drill before performing a periodic full retract
operation to allow for chip clearance. If the RAPTO qualifier is specified, the retract plane is defined by the RAPTO

qualifier, otherwise the retract plane is the approach clearance plane defined by the CLEAR qualifier. Specifying 1
(one) for the TIMES qualifier results in the same operation as a DEEP drill cycle (see 10.8.10).

10.8.8.2 Examples
None.

10.8.8.3 Limitations

The STEP qualifier is only valid when a single DEPTH value is specified.

CYCLE PT.

CLEAR,d _{T\El |
L. A‘ S -
AR ? *
DEPTH,a1[~,
)

I
|

DEPTH,a2 —
s
¥

DEFI‘TH.aS g]
V ~

CYCLE/BRKCHP,DEPTH,al,a2,a3,PERREV,c,CLEAR,d,r,BACK,h

Figure 7

CYCLEPT.

CLEARG _ >~ [j '
RN
v s Y

CYCLE/BRKCHP,DEPTH,a,STEP,i,j,k,PERREV,c,CLEAR,d,r,BACK,h

Figure 8
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10.8.9 CSINK cycle specification

CYCLE / CSINK, DIAMET, a, TLANGL, b[HOLDIA, c¢] OPERMIN 0 d,CLEAR, e On[{ qualifier

UPERREV O
OFPT a

Where {qualifier} is defined as zero or more of:

RAPTO f
RETURN

ODWELL
OREV

[ g]

Oh
d

10.8.9.1 Semantics

3

This commar]d activates a countersinking cycle corresponding to one of the G81 and G82 canned cycle definitior]
cycle consist$ of a feed to depth, optional delay and rapid retract (see figure 9). The depth of the cycle is computq

the included
CSINK (K
DIAMET,
measlu

specif

TLANGL,
degres

HOLDIA,
meast
the to
adjust

PERMIN

PERREV

FPT (key
numbg
shall

d (real) s

CLEAR, e

ngle of the chamfering tool and the finished diameter of the chamfer.

eyword) specifies the start of a countersinking cycle operation.

b (keyword,real) specifies the final diameter of the countersink at the control paint, as an unsigned
red in part reference units. If RAPTO is specified, the computed depth shall bé-adjusted downwards

ed amount.

b (keyword,real) specifies the included angle of the countersink tool,.&s an unsigned value meas
S,

(keyword,real) specifies the internal diameter of the pilot hole“at the control point, as an unsigneq
red in part reference units. This shall cause an additional plunge motion at rapid traverse to the point
| comes into contact with the workpiece. If RAPTO is spegcified, the computed secondary clearance S
bd downwards by the specified amount.
keyword) specifies that the velocity is measured inpart program units per minute.

(keyword) specifies that the velocity is measured in part program units per revolution of the spindle.

ord) specifies that the velocity is measured in part program units per tooth per revolution of the spind
r of teeth is defined using the FLUTES qualifier of the TOOLNO command (see 10.18). A single tooth
e assumed if FLUTES have not béen specified.

pecifies the plunge feed moyement velocity in the specified units.

measured in part reference units. The clearance value is measured along the positive sense of the tool axis

RAPTO,f
as an
clearal

RETURN

(keyword,real)Specifies an additional distance to plunge at rapid traverse below the approach clearancse
insigned val@ie-measured in part reference units. The computed countersink depth and computed sec|
hce planesshall both be adjusted downwards by the RAPTO amount.

g (keyword,real) specifies the final retract clearance plane distance above the control point, as a signe

meas

s. The
d from

value

by the

ired in

value
where
hall be

e. The
(flute)

(keyword,real) specifies the initial approach clearance distance above the control point, as a signed value

plane,
bndary

i value
. If the

red-in

DWELL, h (keyword,real) specifies a dwell operation at full cycle

ycle. If

REV,h (keyword,real) specifies a dwell operation at full cycle depth. The duration is measured in revolutions of the
spindle.

10.8.9.2 Examples

None.
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10.8.9.3 Limitations

None.

=l ls DIAMET

CYCLE/CSINK,DIAMET,a,TLANGL,b,HOLDIA,c,CLEAR,fRAPTO,g

Figure 9
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10.8.10 DEEP cycle specification

CYCLE / DEEP ,DEPTH, a In[STEP In(, b) [OPERMIN [c OCLEAR, d[, e] On[{ qualifier }]
O

OPERREV OO0 O
O OFPT o 0O

CYCLE/DEEP In[JDEPTH In(, a) OPERMIN [c OCLEAR, d[, e] On[{ qualifier }]
0

OPERREV OO0 O
g UFPT g 0O

Where {qualifier} is defined as zero or more of:

RAPTO f

RETURN], g]

10.8.10.1 Semanties

This command activates a chip clearance drill cycle corresponding to the G83 canned cycle definition. The ¢ycle ¢
of a series of jntermittent feeds each followed by a rapid retract to clear cut material from the hole.

DEEP (keyword) specifies the start of a chip clearance drill cycle operation.

DEPTH,a

specifies the final depth of the drill operation (see figure 10).

STEP,b (keyword,real) specifies the intermittent step distance for the drill opefation, as an unsigned value me|

in part

chip clparance operation is desired and the last step value shall be used repeatedly until the full cycle depth is ré¢
(see figures 11 and 12).

PERMIN
PERREV

FPT (key
numbdq

shall e assumed if FLUTES have not been specified.

¢ (real) gpecifies the plunge feed movementyelocity in the specified units. This cycle allows for the definition of n
feed velocities. All step depths or inerements defined immediately preceding a feed velocity qualifier s
perforied at that specified feed.

CLEAR, df
measy

optionpl secondary clearance value e specifies the approach clearance distance when returning followin
retract, as an unsigned\value measured in part reference units. If the secondary clearance is omitted, t

proces

RAPTO, f

as an pnsigned value measured in part reference units. No additional plunge motion shall be made in the a
of a RAPTO-qualifier.

bnsists

(keyword,real) specifies the final depth of the drill operation below the control pointhas a signed offset value
measuyred in part reference units. The depth is measured along the negative sense of the-tool axis. If multiple depths
are spgcified, then each specifies the depth at which a chip clearance operation is desired and the last depth value

reference units. If multiple steps are specified, then each specifies'an incremental feed distance at v

keyword) specifies that the velocity is measured in part pragram units per minute.
(keyword) specifies that the velocity is measured in\part program units per revolution of the spindle.

ord) specifies that the velocity is measured in‘part program units per tooth per revolution of the spind
r of teeth is defined using the FLUTES qualifier of the TOOLNO command (see 10.18). A single tooth

e (keyword,reals) spegifies the initial approach clearance distance above the control point, as a signe
red in part reference units. The clearance value d is measured along the positive sense of the tool ax

sor shall choese a default value.

(keyworgdsreal) specifies an additional distance to plunge at rapid traverse below the approach clearancs

Asured

hich a

bached

e. The
(flute)

hultiple
hall be

i value
s. The
y a full
e post

plane,
bsence

RETURN,g (keyword,real) specifies the final retract clearance plane distance above the control point, as a signed value
measured in part reference units. The clearance value is measured along the positive sense of the tool axis. If the
value is omitted, then the retract clearance plane is defined as the initial tool plane before the start of the cycle. If
the RETURN qualifier is omitted, the retract clearance plane defaults to the approach clearance plane.

The DEEP cycle performs a full retract at each feed step in the cycle to clear material from the hole. If the RAPTO qualifier
is specified, the retract plane is defined by the RAPTO qualifier, otherwise the retract plane is the approach clearance plane
defined by the CLEAR qualifier.

10.8.10.2 Examples

None.
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10.8.10.3 Limitations

The STEP qualifier is only valid when a single DEPTH value is specified.
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Figure 10

Figure 11 — a = i+j+k
O
%\%
CYCLE PT.
?99 GLEAR _I‘HH
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10.8.11 DRILL cycle specification

CYCLE/DRILL ,DEPTH, a OPERMIN 0 b ,CLEAR, ¢ On[{ qualifier }]

UPERREV O
OFPT a

Where {qualifier} is defined as zero or more of:

RAPTOd
RETURN

[ e]

10.8.11.1 Semantics

This command activates a drilling cycle corresponding to the G81 canned cycle definition. The cycle consists of a feed to
depth and rapid retract (see figure 13).

DRILL (k

DEPTH,a
measu

PERMIN
PERREV
FPT (key
numbq
shall Q
b (real) g

CLEAR, ¢

byword) specifies the start of a drill cycle operation.

(keyword,real) specifies the final depth of the drill operation below the control point, as a signed offse
red in part reference units. The depth is measured along the negative sense of the tool axis.

keyword) specifies that the velocity is measured in part program units per minute.

(keyword) specifies that the velocity is measured in part program units per revolution of the spindle.
ord) specifies that the velocity is measured in part program units per tooth per revolution of the spind
r of teeth is defined using the FLUTES qualifier of the TOOLNO command (see 10.18). A single tooth

e assumed if FLUTES have not been specified.

pecifies the plunge feed movement velocity in the specified units,

t value

e. The
(flute)

(keyword,real) specifies the initial approach clearance distance above the control point, as a signed value
measyred in part reference units. The clearance value is measured along the positive sense of the tool axis

RAPTO, d (keyword,real) specifies an additional distance to\plunge at rapid traverse below the approach cleprance
plane,|as an unsigned value measured in part reference units. No additional plunge motion shall be madsg in the
absenge of a RAPTO qualifier.

RETURN|Je (keyword,real) specifies the final retract clearance plane distance above the control point, as a signe¢l value
measuyred in part reference units. The clearance value is measured along the positive sense of the tool axig. If the
value [s omitted, then the retract clearance plane is defined as the initial tool plane before the start of the gycle. If
the RETURN qualifier is omitted, the(retract clearance plane defaults to the approach clearance plane.

10.8.11.2 Examples
None.
10.8.11.3 Lifnitations
None.
CYCLEPT.
™
¥ \Q?J |
CLEARD u !
DEPTH,a QTJ
. _
CYCLE/DRILL,DEPTH,a,PERMIN,b,CLEAR,d
Figure 13
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10.8.12 FACE cycle specification
CYCLE / FACE ,DEPTH, a OPERMIN 0 b ,CLEAR, c On[{ qualifier }]
OPERREV O
OFPT a
Where {qualifier} is defined as zero or more of:
RAPTO,d
RETURN [, e]
ODWELL O f
OREV a

10.8.12.1 Semantics

This c(
to dep

FA

DH

PE|
PE|

F

0

CL

RA

RE

DW

RE

10.8.1

mmand activates a spot facing cycle corresponding to the G82 canned cycle definition. The cycle-con
h, dwell and rapid retract.

CE (keyword) specifies the start of a spot facing cycle operation.

PTH,a (keyword,real) specifies the final depth of the face operation below the control peint, as a signg
measured in part reference units. The depth is measured along the negative sense of the tool axis.

RMIN (keyword) specifies that the velocity is measured in part program units.pér minute.

RREV (keyword) specifies that the velocity is measured in part prograni«units per revolution of the sp
I (keyword) specifies that the velocity is measured in part program units per tooth per revolution of thg
number of teeth is defined using the FLUTES qualifier of the TOOLNO command (see 10.18). A sing
shall be assumed if FLUTES have not been specified.

(real) specifies the plunge feed movement velocity in the Specified units.

EFAR, ¢ (keyword,real) specifies the initial approach clearance distance above the control point, as &
measured in part reference units. The clearance.value is measured along the positive sense of the tg
plane, as an unsigned value measured jf part reference units. No additional plunge motion shall bg
absence of a RAPTO qualifier.
TURN,e (keyword,real) specifies the final retract clearance plane distance above the control point, as 4
measured in part referencenits. The clearance value is measured along the positive sense of the t
value is omitted, then the-retract clearance plane is defined as the initial tool plane before the start
the RETURN qualifieris emitted, the retract clearance plane defaults to the approach clearance plan

ELL, f (keyword real) specifies a dwell operation at full cycle depth. The duration is measured in secq

\V,f (keyword;real) specifies a dwell operation at full cycle depth. The duration is measured in revd
spindle.

P.2 [Examples

sists of a feed

d offset value

ndle.

b spindle. The
e tooth (flute)

signed value
ol axis.

PTO,d (keyword,real) specifies an additional distance to plunge at rapid traverse below the approach clearance

b made in the

signed value
bol axis. If the
bf the cycle. If

b

nds.

lutions of the

None.

10.8.12.3 Limitations

None.

©1SO
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10.8.13 MILL cycle specification

CYCLE/MILL ,DEPTH, a OPERMIN 0 b ,CLEAR, ¢ On[{ qualifier }]

UPERREV U
OFPT O

Where {qualifier} is defined as zero or more of:

RAPTOd
RETURN

ODWELL
OREV

[ e]

gf
d

10.8.13.1 Semantics

This comman
control point,
end of the cy
feed velocity

MILL (ke

DEPTH,a
value

PERMIN
PERREV
FPT (key
numbg
shall Q
b (real) s

CLEAR, ¢

measuyred in part reference units. The clearance yalle is measured along the positive sense of the tool axis

RAPTO,d
plane,
absen

RETURN
value
If the V

If the RETURN qualifier-is, omitted, the retract clearance plane defaults to the approach clearance plane.

DWELL, f
secon

REV,f (ke
revolu

followed by lateral milling at subsequent control points, followed by a spindle unlock and rapidretrac
le (see figure 14). The FEDRAT command (see 5.17.2) can be specified within the cycle blo¢k o mo
uring lateral milling.

word) specifies the start of a constant depth milling cycle operation.

(keyword,real) specifies the final depth of the mill operation below the first control point, as a signed
measured in part reference units. The depth is measured along the negative sense of the tool axis.

keyword) specifies that the velocity is measured in part program units.per minute.
(keyword) specifies that the velocity is measured in part program-units per revolution of the spindle.
ord) specifies that the velocity is measured in part program units per tooth per revolution of the spind

r of teeth is defined using the FLUTES qualifier of the TOQLNO command (see 10.18). A single tooth
e assumed if FLUTES have not been specified.

(keyword,real) specifies the initial approach clearance distance above the first control point, as a signe

(keyword,real) specifies an additional~distance to plunge at rapid traverse below the approach cle
as an unsigned value measured in_part reference units. No additional plunge motion shall be made
e of a RAPTO qualifier.

e (keyword,real) specifies-thefinal retract clearance plane distance above the first control point, as a
measured in part reference’units. The clearance value is measured along the positive sense of the to
alue is omitted, then-the-retract clearance plane is defined as the initial tool plane before the start of thq

(keyword,real)-specifies a dwell operation following the plunge to cycle depth. The duration is meas
s.

ywordjreal) specifies a dwell operation following the plunge to cycle depth. The duration is meas
ions of the spindle.

d activates a constant depth milling cycle. The cycle consists of a feed to depth and spindle lock. atthe first

at the
Hify the

offset

e. The
(flute)

pecifies the plunge feed movement velocity and the\lateral feed movement velocity in the specified units.

H value

Arance
in the

signed
Dl axis.
cycle.

red in

ired in

A change in depth during the cycle operation is permitted and can be caused either by a MODIFY cycle definition or a
change in control point height. In either case the sequence of operations is the same.

1) Spindle locks will be removed if necessary.

2) If the new cycle depth is higher than the current depth, the tool shall retract at rapid traverse to the new depth.

3) The tool shall traverse at cutting feed without change in depth to a position at or above the new control point.

4) If the new cycle depth is lower than the current depth, the tool shall plunge at the plunge feed rate to the new depth.
The lateral feed rate shall be reapplied if necessary.

5) Spindle locks shall be reapplied if necessary.

10.8.13.2 Examples

None.
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10.8.13.3 Limitations

None.
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10.8.14 REAM cycle specification

CYCLE / REAM ,DEPTH, a OPERMIN [ b ,CLEAR, ¢ On[{ qualifier }]

UPERREV U
OFPT O

Where {qualifier} is defined as zero or more of:

RAPTOd
RETURN

ODWELL
OREV

[ e]

gf
d

10.8.14.1 Semantics

This comman
ofafeedtod

REAM (ki

DEPTH,a
meast

PERMIN
PERREV
FPT (key
numbdq
shall Q
b (real) g
CLEAR, ¢
RAPTO,a
plane,

absen

RETURN

d activates a reaming cycle corresponding to the G85 and G89 canned cycle definitions. The cycle &
bpth, optional dwell and feed retract (see figure 15).

pyword) specifies the start of a reaming cycle operation.

(keyword,real) specifies the final depth of the ream operation below the control point, as.d signed offsg
red in part reference units. The depth is measured along the negative sense of the tool axis.

keyword) specifies that the velocity is measured in part program units per minute.

(keyword) specifies that the velocity is measured in part program units-pér revolution of the spindle.
ord) specifies that the velocity is measured in part program units«per tooth per revolution of the spind
r of teeth is defined using the FLUTES qualifier of the TOOLNQ, command (see 10.18). A single tooth

e assumed if FLUTES have not been specified.

pecifies the plunge and retract feed movement velocity in‘the specified units.

bnsists

t value

e. The
(flute)

(keyword,real) specifies the initial approach clearance distance above the control point, as a signed value
measyred in part reference units. The clearance value-is measured along the positive sense of the tool axis

(keyword,real) specifies an additional distance to plunge at rapid traverse below the approach cle
as an unsigned value measured in part reference units. No additional plunge motion shall be madsg
e of a RAPTO qualifier.

e (keyword,real) specifies the finalretract clearance plane distance above the control point, as a signe

measyred in part reference units. The-Clearance value is measured along the positive sense of the tool axig

value
the RH

DWELL, f

REV,f (ke

spindlg.

The REAM cy
plane is defin

s omitted, then the retragt-clearance plane is defined as the initial tool plane before the start of the g
TURN qualifier is omittedy-the retract clearance plane defaults to the approach clearance plane.

(keyword,real) specifies a dwell operation at full cycle depth. The duration is measured in seconds.

yword,real) Specifies a dwell operation at full cycle depth. The duration is measured in revolutions

b

cle performs a feed velocity retract at the end of the cycle. If the RAPTO qualifier is specified, the feed
ed_by'the RAPTO qualifier, otherwise the feed retract plane is the approach clearance plane defined

CLEAR quali

arance
in the

i value
. If the
ycle. If

of the

retract
by the

O e

10.8.14.2 Examples

None.

10.8.14.3 Limitations

None.

130

© 1SO 2000 — All rights re

served


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

10.8.15 TAP cycle specification

CYCLE/TAP DEPTH, a OPERREV [ b,CLEAR, ¢ On[{ qualifier }]
OLEAD a
Where {qualifier} is defined as zero or more of:
RAPTO,d
RETURN [, e]
ONOREVR O
ORAPOUT O

10.8.15.1 Semantics

This c
start, fg
by the

TA

DH

PE|

L

m

CL

RA

RE

NG

RA

The bg
retract
by the

mmand actvates a tapping Cycle corresponding 1o the GgZ4 cycle defmition. The basic Cycle consis
ed to depth, spindle reverse and feed retract. The direction of spindle rotation during the in-feed operatio
ast specified SPINDL command (see 10.17.3).

P (keyword) specifies the start of a tapping cycle operation.

PTH,a (keyword,real) specifies the final depth of the tap operation below the control point, as a signe
measured in part reference units. The depth is measured along the negative sense of the tool axis.

RREV (keyword) specifies that the velocity is measured in part program units_per revolution of the sp

A\D (keyword) specifies the number of threads per part program unit. The.reciprocal of this value specifi
measured in part program units per revolution of the spindle.

(real) specifies the plunge and retract feed movement velocitydn the specified units.

FAR, ¢ (keyword,real) specifies the initial approach clearafnce distance above the control point, as &
measured in part reference units. The clearance value_is measured along the positive sense of the td

PTO,d (keyword,real) specifies an additional distance to plunge at rapid traverse below the approd
plane, as an unsigned value measured in partrreference units. No additional plunge motion shall b¢
absence of a RAPTO qualifier.

TURN,e (keyword,real) specifies the finalyetract clearance plane distance above the control point, as §
measured in part reference units. The clearance value is measured along the positive sense of the t
value is omitted, then the retract_clearance plane is defined as the initial tool plane before the start
the RETURN qualifier is omitted;) the retract clearance plane defaults to the approach clearance plan

REVR (keyword) specifies,that a non reversing tapping tool shall be used. The basic cycle is modifig
feed without a spindlefeverse at depth.

POUT (keyword)specifies that a collapsing tapping tool shall be used. The basic cycle is modified to
traverse withodt-a*spindle reverse at depth.

sic TAP cycle performs a feed velocity retract at the end of the cycle. If the RAPTO qualifier is spec
plane.is\defined by the RAPTO qualifier, otherwise the feed retract plane is the approach clearance
CLEAR qualifier. Any additional retract movement shall be performed at rapid traverse.

of a spindle
n is controlled

d offset value

ndle.

bs the velocity

signed value
ol axis.

ich clearance
e made in the

signed value
bol axis. If the
bf the cycle. If

b

d to retract at

etract at rapid

fied, the feed
plane defined

10.8.152 E)\cllllpicb

None.

10.8.15.3 Limitations

None.
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10.8.16 THRU cycle specification

CYCLE/THRU ,DEPTH, a On[, b,c] OPERMIN 0 d ,CLEAR, e On[{ qualifier }]

UPERREV U
OFPT O

Where {qualifier} is defined as zero or more of:

RAPTO f
RETURN

[ g]

10.8.16.1 Semantics

This command activates a web drilling drill cycle for drilling several walls separated by air spaces. The cycle consists of an
alternating sequence of plunge operations at feed velocity and rapid traverse, with the final feed motion followed by a rapid

retract (see fi

THRU (kg¢yword) specifies the start of a web drilling cycle operation.

DEPTH,a
value

b,c (reald
below
traver
contro|
depth.

PERMIN

PERREV

FPT (key
numbdq
shall H

d (real) s

CLEAR, e

RAPTO, f
as an

ofaR

RETURN

measyred in part referenceunits. The clearance value is measured along the positive sense of the tool axis

value
the RH

10.8.16.2 E

None.

hure 16).

measured in part reference units. The depth is measured along the negative sense of thetool axis.
e to the CLEAR distance above this point. The ¢ value specifies the depth*of the drill operation bel

keyword) specifies that the velocity is measured in part program-units per minute.

(keyword) specifies that the velocity is measured in part program units per revolution of the spindle.
ord) specifies that the velocity is measured in part program units per tooth per revolution of the spind
r of teeth is defined using the FLUTES qualifier of the,FOOLNO command (see 10.18). A single tooth

e assumed if FLUTES have not been specified.

pecifies the plunge feed movement velocity. in the specified units.

(keyword,real) specifies an additiohal distance to plunge at rapid traverse below the approach clearancse
Linsigned value measured in part reference units. No additional plunge motion shall be made in the a
NPTO qualifier.

g (keyword,real) specifies the final retract clearance plane distance above the control point, as a signe

s omitted, then the retract clearance plane is defined as the initial tool plane before the start of the g
TURN qualifieris omitted, the retract clearance plane defaults to the approach clearance plane.

amples

CLEAR e [:,Ij CYCLE PT.

(keyword,real) specifies the first web depth of the drill operation below the control pointyas a signed offset

) specifies starting and ending depth information for each additional web. The b.value specifies the distance
the control point of the web upper surface, as measured in part reference units: The tool shall plunge at rapid

ow the

point, as a signed offset value measured in part reference units. The tool shall plunge at feed velocity to this

e. The
(flute)

(keyword,real) specifies the initial approach clearance distance above the control point, as a signed value
measured in part reference units. The clearance value is measured along the positive sense of the tool axis

plane,
bsence

i value
. If the
ycle. If

10.8.16.3 Limitations

None.
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10.9 The HEAD command

Defines a removable head.

HEAD/ a [POSX OLSETOOL, e,f,g] OHIGH O

10.9.1

This ¢

OPOSY 0 oLow 0O
0OPOSZ 0
ONEGX 0
ONEGY 0
ONEGZ O
O O
OATANGL, b, ¢, d O

Semantics

mmand defines a head when the machine has the capability to use multiple heads. The LOAD command (see 10.12)

must be used to load the head onto the machine.

a

real) identifies the head number.

POS[XYZ] or NEG[XYZ] (keyword) specifies the orientation of the tool when the head is loaded on the

ATANGL, b,c,d (keyword,reals) specifies the part co-ordinate X, Y, Z components‘ef-the tool axis vector v

keyword identifies both the axis that the tool parallels, and the sense of positive direction_of the tool. If
is omitted, then POSZ is assumed.

is loaded on the machine. If the orientation is omitted, then an alignment of(0,0,1) is assumed.

machine. The
AN orientation

hen the head

SE[TOOL,e,f,g (keyword,reals) specifies the tool setting distance measufed"in the part co-ordinate X, Y| Z axes, from
the attachment tool mounting location to the machine gauge referehce point.
HIGH (keyword) specifies that the head is a high speed head.
LOW (keyword) specifies that the head is a low speed heads
10.9.4 Examples
None.
10.9.3 Limitations
None.
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10.10 The

INDPOS command

Defines a safety position when indexing rotary axes.

INDPOS /

INDPOS /

O mc-axis } Qa QO{ mc-axis } QJa O
K claxis } O O claxis } O O
NOMORE

10.10.1 Semantics

This command defines the location of a safety position to be used when indexing rotary axes. By default, no special
precautions are used when indexing rotary axes.

{mc-axis}

(keyword) specifies that a safety position is being defined for a machine axis. Only linear machine axes are

valid.

{cl-axis}

a (real) defines a safety position for either the named machine axis or for the named part co-ordinateaxis.

NOMORE

rotary jmotions.

Only those aqes mentioned in a INDPOS command are moved prior to indexing the rotary‘axes.

10.10.2 Exgmples

None.

10.10.3 Linpitations

None.

keyword) specifies that a safety position is being defined for a part reference axis.

(keyword) cancels the last specified INDPOS position. No special precautions shall betaken for subspquent

134
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10.11 The LINTOL command

Defines the acceptable straight line deviation.

LINTOL /[ FINE,] a[,COARSE, b]

LINTOL/ [OON O
UOOFF O

10.11.1 Semantics
This command defines the acceptable deviation from a straight line between tool path points when a combination of linear

and rotary motion is producing the actual tool path. Linearization may produce additional tool path motions to maintain the
allowable deviation.

FINE; ; i Tatiomn T f SThoving at feed
velocity. The FINE keyword is optional and has no effect on the actions of the LINTOL command-

CJARSE, b (keyword,real) defines the allowable deviation in part reference units to be used when the tool is positioning
under rapid traverse control.

ON (keyword) reactivates the last suspended linearization.
OHF (keyword) suspends linearization.
10.11{2 Examples
None.
10.11{3 Limitations

None.
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10.12 The LOAD command

Commands the loading of a tool, removable head, workpiece pallet or workpiece.

LOAD / TOOL, a HCLW [O,ORIENT ] UADJUST, ONOW OO
occLw O g UNEXT OO0

LOAD /HEAD, a CLW 0O QADJUST, ONOW OO
occLw 0O ONEXT OO0

LOAD/ OPALLET 0O, a] 0OCLW 0OOADJUST, ONOW OO
UPART g occLw OO UNEXT OO0

10.12.1 Semantics

This commard executes a loading sequence. This load sequence shall imply a SELECT operation (see 10.26) if it is
necessary to[select the new item and it has not already been selected; and an UNLOAD operation (see ,10.19] if it is
necessary to pnload the old item and it has not already been unloaded.
TOOL (kg¢yword) specifies that a tool defined by a previous TOOLNO command is to be loaded.
HEAD (k¢yword) specifies that a head defined by a previous HEAD command is to be loaded,

PALLET [keyword) specifies that a workpiece pallet is to be loaded. In the absence of‘an’ identity number, a|simple
pallet switch operation is assumed.

PART (kgyword) specifies that a workpiece is to be loaded. In the absence of an jdentity number, a simple wotkpiece
switch|operation is assumed.

a (real) iflentifies the tool, head, pallet or workpiece by an identity number:
CLW (keyword) specifies a clockwise indexing direction of the loading device.
CCLW (kpyword) specifies a counter-clockwise indexing direction of the loading device.

ORIENT (keyword) specifies, for tool change only, that.the tool be oriented to a predefined position to obtajn tight
tolerances.

ADJUST,NOW (keywords) specifies that any offset compensation necessary due to the loading operation be immedi-
ately dutput in a separate block.

ADJUST,NEXT (keywords) specifies that.any offset compensation necessary due to the loading operation be interpo-
lated with the next motion.

10.12.2 Exgmples

None.

10.12.3 Linpitations

None.
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10.13 The ORIGIN command

10.13.1 General comments

Provides for the definition of one of the relationship between the part reference system and a machine rotary table, or the
length of a machine rotary head pivot.

10.13.1.1 Sub-contents

For
1) relationship between part reference system and machine rotary axis specification, see 10.13.2;

2) rotary head pivot length specification, see 10.13.3.

10.13.1L.2—Limitations

None.

NO[TE

An pdditional form of the ORIGIN command is defined in general language section 5.35.

=}
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10.13.2 Relationship between part reference system and machine rotary axis specification

ORIGIN/ [OTABLE, O OAAXIS [OCOORD, a, b, ¢
OHEAD 0O OBAXIS

OCAXIS

ODAXIS

DEAXIS

OoOoOod™

10.13.2.1 Semantics

This command defines the relationship between the part reference system origin and a specified machine rotary axis. The
post processor will use this information to determine the relationship between part and machine reference systems.

TABLE (keyword) further qualifies the named rotary axis as a rotary table. Used when a head co-rotary axis is also
available on the machine.

HEAD (kJayword) further qualifies the named rotary axis as a rotary head. Used when a table co-rotary axis |is also
available on the machine.

[ABCDEIpXIS (keyword) specifies the name of the rotary axis used as a reference point for the ORIGIN commnjand.

COORD,3,b,c (keyword,reals) specifies the part reference system X,Y,Z co-ordinates of the rotary table center tpp face
or of the rotary head pivot point.

10.13.2.2 Examples
None.
10.13.2.3 Lifnitations

None.
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10.13.3 Rotary head pivot length specification

ORIGIN /[HEAD,] OAAXIS 0O, LENGTH, a
OBAXIS
UOCAXIS
ODAXIS
OEAXIS

Ooodo

10.13.3.1 Semantics

This command redefines the distance between the spindle gauge reference point and the rotary head pivot centre point.
The post processor will use this information in lieu of the predefined pivot length information.

HEAD,[ABCDE]AXIS (keywords) specifies the name of the rotary head axis whose pivot length is being redefined. The
HEAD keyword is optional.

LENGTH,a (keyword,real) specifies the distance between the pivot point and the spindle gauge point, megsured parallel
to the spindle axis, in part reference system units.

10.13.8.2 Examples
None.
10.13.8.3 Limitations

None.
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10.14 The RETRCT command

Moves the tool to a clearance plane.

RETRCT

10.14.1 Semantics

This command moves the tool tip along the tool axis to the clearance plane defined by the previous CLEARP command
(see 10.5). If a clearance plane is not defined, then the tool shall move to the Z level of the primary home position.

10.14.2 Examples

None.

10.14.3 Linjitations

None.
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10.15

Moves

ROTATE / OTABLE, O OAAXIS

10.15.

ISO 4343:2000(E)

The ROTATE command

a rotary axis.

O OATANGLO a CLW [O,ROTREF] [ONOW 0O
OHEAD [OOBAXIS OONCR 0O 0OCCLw O ONEXT O
OCAXIS O

ODAXIS O
OEAXIS O

1 Semantics

This command rotates a selected head or table rotary axis to the specified position or through the specified angle. The angle
is measured in degrees.

TAB

HE

[ABCDE]AXIS (keyword) specifies the name of the rotary axis to be moved.

AT,

ING

CL
CG

RG

NG

NE

10.15

None.

10.15

None.

LE (;\CyVVUIL:) fmt: 11 qua“ﬁca t:IC II(ZIIICl.II |Uta|y a}\ia ao Ad |uta|y tabic. UDCU‘ V\I:ICII [=}§ :ICC[LJ bU'IUtG
available on the machine.

AD (keyword) further qualifies the named rotary axis as a rotary head. Used when a table' co-rotal
available on the machine.

ANGL (keyword) specifies that the angular position of the endpoint of the rotar{move is measured &
value from the zero reference position.

LR (keyword) specifies that the angular position of the endpoint of the-fetary move is measured as &
displacement from the current position.

real) specifies the absolute or incremental endpoint of the rotary,move in degrees. ATANGL is assu
ATANGL or INCR is specified.

W (keyword) forces rotation to the endpoint to occur in a clockwise direction.
LW (keyword) forces rotation to the endpoint to occur’in a counter-clockwise direction.

TREF (keyword) specifies that the post processor shall account for the effect of the rotation when ¢
relationship between the tool and workpiece:

W (keyword) specifies that the rotary move shall be output immediately.

XT (keyword) specifies that the-rotary move shall be interpolated with the next motion.

2 Examples

3 Limitations

y axis is also

y axis is also

s an absolute

n incremental

med if neither

omputing the
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10.16 The SELECT command
Commands the selection of a tool, removable head, workpiece pallet or workpiece.

SELECT/TOOL, a OCLW OQOUPPER O
OCCLW 0O OLOWER O

SELECT/ [OHEAD Ja OCLW O
OPALLET O [OCCLW O
UPART g

10.16.1 Semantics

This command executes a selection sequence. This places the selected item in a ready state but does not load it.

TOOL (kgyword

HEAD (kéyword) specifies that a head defined by a previous HEAD command is to be selected.
PALLET [keyword) specifies that a workpiece pallet is to be selected.

PART (kgyword) specifies that a workpiece is to be selected.

a (real) iflentifies the tool, head, pallet or workpiece by an identity number.

CLW (keyword) specifies a clockwise indexing direction of the selection device.

CCLW (kpyword) specifies a counter-clockwise indexing direction of the selection’device.

UPPER (keyword) selects the upper tool loading position.

LOWER (keyword) selects the lower tool loading position.
10.16.2 Exgmples
None.

10.16.3 Linpitations

None.
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10.17 The SPINDL command

10.17.1 General comments

Controls one of spindle mode, spindle rotation rate or spindle orientation.

10.17.1.1 Sub-contents

For
1) spindle mode specification, see 10.17.2;
2) spindle rotation rate specification, see 10.17.3;

3) spindle orientation specification, see 10.17.4.

ISO 4343:2000(E)

10.17.1.2 Limitations

None.

© 1SO 2000 — All rights reserved
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10.17.2 Spindle mode specification

SPINDL/ [ON a
UOFF a
OLOCK a
ONEUTRL O

10.17.2.1 Semantics

This command controls the basic operation mode of the spindle.

ON (keyword) restarts the spindle rotation at the last specified rate.

OFF (keyword) stops the spindle rotation.

LOCK (k \Jl\nlnrrl) ctnpc tha cpinr“a rotation-andlocks-t-

NEUTRL [(keyword) disengages the spindle drive.
10.17.2.2 Examples
None.
10.17.2.3 Linitations

None.

144
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10.17.

SP

3 Spindle rotation rate specification
INDL /[ RPM,] a CLW [OORANGE,Ob 0 0 OPRSSUR, OLOW
OCCLW OO aLow god UOMEDIUM
g OMEDIUM OO0 OHIGH
g OHIGH oo

10.17.3.1 Semantics

od
od
od

ISO 4343:2000(E)

This command specifies the rotation rate, rotation direction, gear selection and tapping pressure of the spindle.

RPM,a (keyword,real) specifies the rotation rate of the spindle in revolutions per minute, corresponding to the G97

definition in ISO 6983. The RPM keyword is optional.

CLW (keyword) specifies clockwise spindle rotation.

CO
RA
RA
RA
RA
PR
PR
PR

10.17.

None.

10.17.

The sg

LW (keyword) specifies counter-clockwise spindle rotation.

NGE,b (keyword,real) specifies a numbered gear range to use on the machine.
INGE,LOW (keywords) specifies that the lowest gear range be used.
NGE,MEDIUM (keywords) specifies that the mid-range gear range be used.
NGE,HIGH (keywords) specifies that the highest gear range be used.
SSUR,LOW (keywords) specifies that a low thread start pressure be used.
SSUR,MEDIUM (keywords) specifies that a normal thread start pressure be used.
SSUR,HIGH (keywords) specifies that a high thread start pressure be used.

B.2 Examples

B.3 Limitations

indle rotation rate shall be a non-zero positive value.

©1SO
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10.17.4 Spindle orientation specification
SPINDL /ORIENT[, a]

10.17.4.1 Semantics

This command indexes the spindle and locks it.

ORIENT,a (keyword,real) specifies the orientation angle of the spindle, measured in degrees, from a machine specific
reference. If the orientation angle is omitted, a machine specific default angle shall be used.

10.17.4.2 Examples

None.

10.17.4.3 Ligitations

None.
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10.18 The TOOLNO command

Defines a tool.

TO

Where

ad

OLNO/ a 0N, b OLMILL ] { geometry-qualifiers }{ machine-qualifiers }
d a
OMANUAL O

{geometry-qualifiers} are defined as:

OSETOOL, ¢, d, e O,DIAMET, f][FLUTES, ¢][TLMATL, h]
0

UOLENGTH, e a

And where {machine-qualifiers} are defined as:

[.O

10.18

This c
UNLO

a

IN,

MANUAL (keyword) specifies that the operator must load the tool manually.

M

SE|

LE

D

/

FL

TL

0§

HG

HG

SETNO, i ] OHOLDER,OSMALL 0O0O
0 UMEDIUM 0O 0O
0 OLARGE OO

1 Semantics

mmand specifies tool information for a specific tool which is referenced by the SELECT/TOOL, LOA
A\D/TOOL commands.

real) specifies the tool number.

b (keyword,real) specifies the pocket number where the tool is loadedfrom.

L (keyword) specifies that the tool being defined applies toctthat component of a machine which pro
or drilling capability. This is the default when the TOOLN@'statement appears within a segment of the
preceded by an APPLY/MILL command, or when the machine does not support any manufacturing
than milling or drilling.

TOOL,c,d,e (keyword,reals) specifies the tool.setting distance measured in the part co-ordinate X, Y
the tool tip location to the machine gauge referénce point.

NGTH, e (keyword,real) specifies the tool*setting length measured in the part co-ordinate Z axis, frg
location to the machine gauge reference point.

MET,f (keyword,real) specifiés the tool diameter in part reference units.

UTES, g (keyword,real) specifies the number of cutting surfaces on the tool.

MATL, h (keyword,real) specifies the material of the tool using a code number recognized by the tool
ETNO,i (keywerd;real) specifies a tool correction dial or register to be associated with the tool.
LDER,SMALL (keywords) specifies that the tool is mounted in a small holder.

LDER,MEDIUM (keywords) specifies that the tool is mounted in a mid-size holder.

D/TOOL and

ides a milling
part program
function other

Z axes, from

m the tool tip

ife facility.

H

10.18.

None.

[DER,LARGE (keywords) specifies that the tool Is mounted in a large holder.

2 Examples

10.18.3 Limitations

None.
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10.19 The UNLOAD command
Commands the unloading of the tool, removable head, workpiece pallet or workpiece.

UNLOAD / OTOOL goctw O
UHEAD goccLw O
UPALLET O
UPART g

10.19.1 Semantics

This command executes an unloading sequence. This removes the item from the working environment and deposits it in a
storage area.

TOOL (keyword) specifies that the tool shall be unloaded.

HEAD (kéyword) specifies that the head shall be unloaded.

PALLET [keyword) specifies that the workpiece pallet shall be unloaded.

PART (keyword) specifies that the workpiece shall be unloaded.

CLW (keyword) specifies a clockwise indexing direction of the unloading device.

CCLW (kpyword) specifies a counter-clockwise indexing direction of the unloading device.
10.19.2 Exgmples
None.

10.19.3 Linpitations

None.
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11 Punching and forming language

111

1111

General comments

General semantics

The punching and forming language section defines vocabulary specific to the turret punching machine family. Turret
punching machines are those where a stationary working element is driven through a stationary workpiece.

The general language (see 5) and the punching and forming language together provide the standard vocabulary for a turret
punching machine, or that component of a machine which provides a turret punching capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the
APPLY command (see 5.4 and 11.2) shall be used to designate the machine family being manipulated at any

11.1.2

For
1
2)
3)
4)
5)
6)
7
8)

11.1.3

None.

Sub-contents

the APPLY command, which selects the punching and forming capability of the machine,”see 11.2;
the CLAMP command, which adjusts the material clamp position, see 11.3;

the CYCLE command, which provides for modal application of a preset series.of dperations, see 11.4
the LOAD command, which commands the loading of various items, see 11:5;

the PIERCE command, which controls the rate of punching, see 11.6;

the SELECT command, which commands the selection of various itéms, see 11.7;

the TOOLNO command, which defines a tool, see 11.8;

the UNLOAD command, which commands the unloading.of various items, see 11.9.

Limitations

©1SO
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11.2 The APPLY command

Selects the punching and forming capability of the machine.
APPLY / PUNCH

11.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple
machine families as defined in this International Standard.

PUNCH (keyword) specifies that subsequent part program data is to be processed using the punching and forming
capability of the machine.

11.2.2 Examples
None.
11.2.3 Limifations

None.

NOTE

The complgte APPLY command definition can be found in general language section 5.4.
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11.3 The CLAMP command

Adjusts the material clamp position.

CLAMP / MATERL ,XDIST, a[,CLEAR, b]

11.3.1 Semantics

This command initiates a series of actions to move the material from one clamping position to another. This typically consists
of a series of actions including; holding of the material by presser feet, removal of material clamps, movement of material

clamps to a new position, reapplication of material clamps and removal of presser feet.
MATERL (keyword) specifies a material clamping operation.

XDIST,a (keyword,real) specifies the distance to shift the material clamps, as a signed value measured in

part reference

units along the X axis.

CLEAR, b (keyword,real) specifies an additional clearance requirement when shifting the clamps,as'an u
measured in part reference units along the Y axis.

11.3.4 Examples

None.

11.3.3 Limitations

None.

NO[TE

A

>

hdditional form of the CLAMP command is defined in general langdage section 5.8.

hsigned value
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11.4 The CYCLE command

11.4.1 General comments

Provides modal application of a preset series of operations.
CYCLE/{ type } On[{ qualifier }]
In({ motion })
CYCLE/ OFF

11.4.1.1 General semantics

A cycle is a preset series of operations which direct machine axis movement and cause punching operations to complete
such action as-drawing-nibbling-punching-and-shearing
77 T ~ ~

{type} (keyword) identifies the type of preset operation to perform.

{qualifier} (various) specifies parameters which allow modification of the basic cycle. Qualifiers have a corfsistent
meaning where they appear in different cycles.

{motion} |(various) defines the control points for the cycle. The preset operation will be performed at each part pfogram
motior) point until the cycle is canceled.

OFF (keyword) cancels the cycle operation.
11.4.1.2 SuR-contents

For
1) general activation specification, see 11.4.2;
2) in-cycle parameter modification, see 11.4.3;
3) BOLTE cycle specification, see 11.4.4;
4) DRAW cycle specification, see 11.4.5;
5) NIBBLUE cycle specification, see 11.4.6;
6) RCTNEGL cycle specification, see 11.4.7;
7) ROUND cycle specification, see 11.4.8;
8) SHEAR cycle specification, see 11.4,9.

11.4.1.3 Limftations

None.
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11.4.2 General activation specification
CYCLE / OFF
CYCLE/ON On[{ qualifier }]

11.4.2.1 Semantics

These commands are used to suspend and reactivate cycles.
OFF (keyword) suspends the active cycle.
ON (keyword) restarts a suspended cycle.

{qualifier} (various) modifies selected parameters of the suspended cycle. Parameters of the suspended cycle not

referenced-retain their original\alues
~J

11.4.22 Examples
None.
11.4.2)3 Limitations

The ON form is only valid once a cycle has been suspended.

NOJTE

Thg keyword NOMORE is a non-preferred alternative for OFF. Either can be used with identical results.
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11.4.3 In-cycle parameter modification
CYCLE / MODIFY In({ qualifier })

11.4.3.1 Semantics

This command is used within a cycle block to modify one or more parameters, without having to suspend the cycle and then
reactivate as described in section 11.4.2.

MODIFY (keyword) identifies an in-cycle parameter modification cycle statement.

{qualifier} (various) modifies selected parameters of the active cycle. Parameters of the active cycle not referenced
retain their original values.

11.4.3.2 Examples

None.
11.4.3.3 Limjtations

The MODIFY|form is only valid when a cycle is active.
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11.4.4 BOLTC cycle specification

CYCLE/BOLTC, RADIUS, a ,ATANGL, b, TIMES, ¢ OSTEP, d], OCLW OO
O

occLw Od

11.4.4.1 Semantics

43:2000(E)

This command initiates a cycle to punch a circular pattern of the specified dimensions at each control point in the cycle

block.

The cycle control point indicates the centre of the circular arc (see figure 17).

BOLTC (keyword) specifies the start of a circular bolt hole punching operation.

RADIUS, a (keyword,real) specifies the radius of the circular pattern, as an unsigned value measured in part reference

units. The radius is measured from the cycle control point to the tool control point.

AT

T

STEP,d (keyword,real) specifies the punch frequency in terms of the angular distance from one punch kit to the next,

CLW (keyword) specifies a clockwise punching progression. If CLW and CCkW*are both omitted, th

CALW (keyword) specifies a counter-clockwise punching progression.\# CLW and CCLW are both

11.4.4

None.

11.4.4

One off CLW or CCLW must be specified to indicate the progression direction when the STEP qualifier is sp4

©1SO

NIES,c (keyword,real) specifies the number of punch hits to perform on the circular arc. In the absenc

NG, b (Reyword;real) Specifies the angutar focatiomn 1 the XY prane of the fiTStote 10 purctT, as
measured in degrees.

parameter, the punch hits are equally spaced over a complete circle.
as an unsigned value measured in degrees.

direction is left to the discretion of the post-processor.

progression direction is left to the discretion of the post-processar.

2 Examples

3 Limitations

/N

I / TIMES,3,CCLW
Ve
/, FFA\\D[US,a \®\ % /( \
/ \
____._._\i__,,w- _

signed value

b of the STEP

P progression

omitted, the

bcified.

CYCLE/BOLTC,RADIUS,a,ATANGL,b,STEP,c, TIMES,3,CCLW

Figure 17
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11.4.5 DRAW cycle specification

CYCLE/

DRAW ,DEPTH, a OVRLAP 0 b [INCR, c [,ZIGZAG]]
USTEP O

11.4.5.1 Semantics

This command initiates a series of punch cycles spaced at the interval specified moving from the first control point to the
last control point in the cycle block. The series can be repeated at progressively deeper depths until full depth is reached.
This cycle is used to form beading and other shapes that require progressive draw forming.

DRAW (keyword) specifies the start of a progressive draw forming operation.

DEPTH,a (keyword,real) specifies the final depth of the draw operation below the control point, as a signed offset value
measured in part reference units. A positive depth is measured along the negative sense of the tool axis.

OVRLAP,
as an
YDIM

STEP,b (

Linsigned value measured in part reference units. The overlap distance shall be computed using-the
and ATANGL qualifiers of the tool as defined in the TOOLNO specification (see 11.8).

keyword,real) specifies the punch frequency in terms of the distance from one punchrhit’to the next

unsigrled value measured in part reference units.

INCR,c (¥

in partlreference units. If the INCR keyword is omitted, the draw cycle will be performed-to full depth on the fir
and n@t repeated.

ZIGZAG
the cy
contro

point to the last control point.

11.4.5.2 Exgmples

None.

11.4.5.3 Limjtations

None.

b (keyword,real) specifies the punch frequency in terms of the cutter overlap from one punch hitto.the next,

XDIM,

as an

eyword,real) specifies the intermittent step distance for the draw operation, as amunsigned value mepsured

5t pass

keyword) specifies that the tool direction shall reverse on alternate depths, proceeding from the last point in
Cle block to the first point. If ZIGZAG is omitted, the tool progression direction shall always be from the first

156
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11.4.6 NIBBLE cycle specification

CYCLE/NIBBLE, [OCUSP ga
UOVRLAP 0
USTEP a

11.4.6.1 Semantics

This command initiates a nibble cycle to perform a series of punch hits spaced at the interval specified (see figure 18),
moving from the first control point to the last control point in the cycle block. This cycle is used to remove material along a

contour.
NIBBLE (keyword) specifies the start of a nibble operation.

CUSP,a (keyword,real) specifies the nibble frequency in terms of the maximum cusp height that can be left on the
pluylallullcd pIUﬁ:C, as—an ullo;gllcd vatte-meastred-i palt reference—units—he cusp :IC;U:-It shathbe Computed

using the RADIUS qualifier of the tool as defined in the TOOLNO specification (see 11.8).

OVRLAP, a (keyword,real) specifies the nibble frequency in terms of the cutter overlap from onée punch hit to the next,
as an unsigned value measured in part reference units. The overlap distance shall be computed us|ng the XDIM,
YDIM and ATANGL qualifiers of the tool as defined in the TOOLNO specification (see 41.8).

STEP,a (keyword,real) specifies the nibble frequency in terms of the distance from/one punch hit to tHe next, as an
unsigned value measured in part reference units.

11.4.62 Examples
None.
11.4.6)3 Limitations

None.

%I l(* OVRLAP

Figure 18 — Punch hit spacing
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11.4.7 RCTNGL cycle specification

CYCLE /RCTNGL, XDIM, a,YDIM, b OOVRLAP [c[{ qualifier }]

USTEP O

Where {qualifier} is defined as zero or more of:

ATANGL,d

CONTURLSTOP a
LOPSTOP [

11.4.7.1 Semantics

This command initiates a cycle to clear a rectangular area of the specified dimensions at each control point in the cycle

block (see fig
RCTNGL

XDIM,a (

reference units along the X axis. The actual length shall be computed using the XDIM, YDIM andfAFANGL gu

of the

YDIM,b (
in part
qualifi

OVRLAP,

as an
YDIM

STEP,c (
unsigr

ATANGL,
degres

CONTUR
CONT

STOP (k{
remoy

OPSTOP
manug

11.4.7.2 Ex3
None.

11.4.7.3 Lim

ure 19). The rectangular area is centred at the cycle control point.

(keyword) specifies the start of a rectangular area clearance operation.

eyword,real) specifies the length of one side of the rectangular area, as an unsigned value{neasured
ool as defined in the TOOLNO specification (see 11.8).

eyword,real) specifies the length of the second side of the rectangular area, as an\unsigned value me
reference units along the Y axis. The actual length shall be computed using the-XDIM, YDIM and A1
brs of the tool as defined in the TOOLNO specification (see 11.8).
c (keyword,real) specifies the punch frequency in terms of the cutteroverlap from one punch hit to th
Linsigned value measured in part reference units. The overlap distanc€ shall be computed using the
and ATANGL qualifiers of the tool as defined in the TOOLNO spécification (see 11.8).

eyword,real) specifies the punch frequency in terms of the(distance from one punch hit to the next
ed value measured in part reference units.

d (keyword,real) specifies rotation of the XDIM and. YDIM cutout parameters, as a signed value meas
s. The rotation is taken from the cycle control pointiand is applied in the XY plane.

(keyword) specifies that only the contour ef-the rectangular region shall be punched (see figure 20
UR qualifier is omitted, the entire rectangulat region is punched.
pl of the remaining slug of material.

(keyword) specifies that an‘optional machine stop block shall follow the last punch on the contour, t
|l removal of the remaining slug of material.

mples

itations

Both XDIM a

d YDIM shall be specified on the TOOLNO statement for a tool used in the RCTNGL cycle.

in part
alifiers

Asured
[ANGL

e next,
XDIM,

as an

ured in

. If the

yword) specifies that a required machine stop block shall follow the last punch on the contour, to allow qanual

b allow

Any difference between the ATANGL qualifiers of the RCTNGL cycle and the TOOLNO statement shall be a multiple of 90

degrees.

The STOP and OPSTOP qualifiers are only valid with the CONTUR qualifier.

158

© 1SO 2000 — All rights re

served


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

- XDIM,a —l.'-l-i

YDIM,b

1

| I
| tool |
I |
!

CYCLE/RCTNGL,XDIM,a,YDIM,b,STEP,c

Figure 19

——

CYCLE/RCTNGL,XDIM,a,YDIM,b,STEP,c,CONTUR

Figure 20
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11.4.8 ROUND cycle specification

CYCLE / ROUND, DIAMET, a 0CUSP Ob[{ qualifier }]

UOSTEP O

Where {qualifier} is defined as zero or more of:

ocLw 0O
occLw O

ROUGHg¢

CONTURLSTOP a
LOPSTOP [

11.4.8.1 Semantics

This comma

(see figure 21). The cycle control point indicates the centre of the circular area.

ROUND (keyword) specifies the start of a circular area clearance operation.

initiates a cycle to clear a circular area of the specified dimensions at each control point in theceycl

b block

DIAMET, & (keyword,real) specifies the diameter of the circular area, as an unsigned value measured in part reference
units. [The actual length shall be computed using the RADIUS qualifier of the tool as defined in the TQOLNO
specification (see 11.8).

CUSP,b (keyword,real) specifies the punch frequency in terms of the maximum cusp height that can be left|on the
progrgmmed profile, as an unsigned value measured in part reference unitssThe cusp height shall be computed
using the RADIUS qualifier of the tool as defined in the TOOLNO specification’(see 11.8).

STEP,b (keyword,real) specifies the punch frequency in terms of the distance from one punch hit to the next| as an
unsigrled value measured in part reference units.

CLW (keyword) specifies a clockwise punching progression. If CLW and CCLW are both omitted, the progfession
directipn is left to the discretion of the post-processor.

CCLW (kpyword) specifies a counter-clockwise punching progression. If CLW and CCLW are both omitt¢d, the
progrgssion direction is left to the discretion of the post-processor.

ROUGH, ¢ (keyword,real) specifies the roughing punch frequency in terms of the distance from one punch hif to the
next, as an unsigned value measured in partTeference units. If the ROUGH qualifier is omitted, the basic|punch
frequency will be used for both interior and. contour punching.

CONTUR( (keyword) specifies that only the contour of the circular region shall be punched (see figure 22). If the CQNTUR
qualifigr is omitted, the entire circular region is punched.

STOP (keyword) specifies thatavequired machine stop block shall follow the last punch on the contour, to allow manual
removpl of the remaining'stug of material.

OPSTOP | (keyword) speeifies that an optional machine stop block shall follow the last punch on the contour, tp allow
manual removal ef the remaining slug of material.

11.4.8.2 Exdmplés

None.

11.4.8.3 Limitations

The RADIUS qualifier shall be specified on the TOOLNO statement for a tool used in the ROUND cycle.

The STOP and OPSTOP qualifiers are only valid with the CONTUR qualifier.

The CONTUR and ROUGH qualifiers are mutually exclusive.
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CCLwW
"-?:\\
step size is a function
of cusp height and tool

- radius
ROUGH,b 'EL'
A " CUSP,c
Qciclca vl

e e
TS DIAMETa
finish pass tool centreline
roughing pass(es) tool centreline

CYCLE/ROUND,DIAMET,a,ROUGH, b,CUSR’c,CCLW

)

>

[{

Figure 21

step size is a function
of cusp height and tool
radius

'Ild""'ﬂ_ CUSP,b

CYCLE/ROUND,DIAMET,a,CUSP,b,CONTUR,CCLW

Figure 22
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11.4.9 SHEAR cycle specification

CYCLE/ SHEAR, [OOVRLAP [ a[,ZIGZAG ]
USTEP a

11.4.9.1 Semantics

This command initiates a series of punch cycles spaced at the interval specified moving from the first control point to the
last control point in the cycle block. This cycle is used to shear the part material along a specified contour.

SHEAR (keyword) specifies the start of a material shearing operation.
OVRLAP, a (keyword,real) specifies the punch frequency in terms of the cutter overlap from one punch hit to the next,

as an unsigned value measured in part reference units. The overlap distance shall be computed using the XDIM,
YDIM and ATANGL qualifiers of the tool as defined in the TOOLNO specification (see 11.8).

STEP,a (keyword,real) specifies the punch frequency in terms of the distance from one punch hit to the next| as an
unsigrled value measured in part reference units.

ZIGZAG (keyword) specifies that the tool direction shall reverse on alternate punches to equalize,the) cutting Ipad on
the shparing tool. The initial punch will occur at the first control point of the cycle block. Thereafter, punchirjg shall
procegd in steps of two a increments forward and one a increment backward. If ZIGZAG"is omitted, the tool
progrgssion direction shall not reverse.

11.4.9.2 Exgmples
None.

11.4.9.3 Limjtations

None.
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11.5 The LOAD command

Commands the loading of a tool or workpiece.

LOAD/TOOL, a OCLW 0O[OADJUST, ONOW OO
occLw OO UNEXT OO

LOAD/PART[, a] QOCLW 0OOADJUST, ONOW OO
occLw OO UNEXT OO

11.5.1 Semantics

ISO 4343:2000(E)

This command executes a loading sequence. This load sequence shallimply a SELECT operation (see 11.7) ifitis necessary
to select the new item and it has not already been selected; and an UNLOAD operation (see 11.9) if it is necessary to unload

the old item and it has not already been unloaded.

TOOL (keyword) specifies that a tool defined by a previous TOOLNO command is to be loaded.

PART (keyword) specifies that a workpiece is to be loaded.

a |[real) identifies the tool or workpiece by an identity number.
CLW (keyword) specifies a clockwise indexing direction of the loading device.

CaLW (keyword) specifies a counter-clockwise indexing direction of the loading.device.

ADUUST,NOW (keywords) specifies that any offset compensation necessary due to the loading operatign be immedi-

ately output in a separate block.

ADUUST,NEXT (keywords) specifies that any offset compensation.necessary due to the loading operatipn be interpo-

lated with the next motion.

11.5.4 Examples

None.

11.5.3 Limitations

None.
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11.6 The PIERCE command

Controls the rate of punching.

PIERCE /

PIERCE /

11.6.1 Sem

PERMIN, a

ON 0O
UOFF O

antics

This command activates or deactivates punch stroke cycling so that punching shall occur or not occur at subsequent motion

co-ordinates.

This command is also used to set the stroke cycle rate.

PERMIN,a (keyword,real) specifies the punch rate as an unsigned value in punches per minute.

ON (keyv

OFF (keypword) indicates that punching shall not occur at subsequent motion co-ordinates.

11.6.2 Exa

None.

11.6.3 Limi

None.

ord) indicates that punching shall occur at subsequent motion co-ordinates.

mples

fations
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11.7

The SELECT command

Commands the selection of a tool or workpiece.

SELECT/TOOL, a OCLW O

ocCcLw O

SELECT/PART[, a] OCLW O

ocCcLw O

11.7.1 Semantics

ISO 4343:2000(E)

This command executes a selection sequence. This places the selected item in a ready state but does not load it.

TOOL (keyword) specifies that a tool defined by a previous TOOLNO command is to be selected.

PA

a

CL

CG

11.7.2

None.

11.7.3

None.

RT (keyword) specifies that a workpiece is to be selected.
real) identifies the tool or workpiece by an identity number.
IV (keyword) specifies a clockwise indexing direction of the selecting device.

LW (keyword) specifies a counter-clockwise indexing direction of the selecting dévice.

Examples

Limitations

©1SO
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11.8 The TOOLNO command

Defines a tool.

TOOLNO/ a [OIN, b OLPUNCH ]{ geometry-qualifiers }{ machine-qualifiers }
g g
OMANUAL O

Where {geometry-qualifiers} are defined as:
[[SETOOL, c, d][XDIM, eYDIM, f][[RADIUS, g][ATANGL, h][TLMATL, /]
And where {machine-qualifiers} are defined as:

[[OSETNO, j ] [OHOLDER,OSMALL [
U UMEDIUM [
U ULARGE LI

11.8.1 Semantics

This commard specifies tool information for a specific tool which is referenced by the SELECT/TOOLl:OAD/TOQL and
UNLOAD/TOPL commands (see figures 23 and 24).

a (real) dpecifies the tool number.

IN,b (keyword,real) specifies the pocket number where the tool is loaded from.

MANUAL | (keyword) specifies that the operator must load the tool manually.

PUNCH (keyword) specifies that the tool being defined applies to that component of a machine which provides & turret
punch|ng capability. This is the default when the TOOLNO statement'dppears within a segment of the part pfogram
preceded by an APPLY/PUNCH command, or when the machine deés not support any manufacturing functiop other

than tdrret punching.

SETOOL,fc,d (keyword,reals) specifies the tool setting distanceymeasured in the part co-ordinate X and Y axep, from
the toql tip location to the machine gauge reference point:

XDIM,e (keyword,real) specifies the length of one sidé-of the rectangular tool ignoring corner radius, as an unsigned
value fneasured in part reference units along the X axis.

YDIM,f (Keyword,real) specifies the length of ‘the second side of the rectangular tool ignoring corner radius| as an
unsigrled value measured in part reference units along the Y axis.

RADIUS, ¢ (keyword,real) specifies the.corner radius of the tool, as an unsigned value measured in part reference units.

ATANGL,|h (keyword,real) specifies rotation of the XDIM and YDIM tool parameters, as a signed value measpred in
degregs. The rotation is taken from the center of the tool and is applied in the XY plane.

TLMATL, | (keyword,real)Specifies the material of the tool using a code number recognized by the tool life facil|ty.
OSETNOJj (keywordsreal) specifies a tool correction dial or register to be associated with the tool.

HOLDERSMALL (keywords) specifies the tool is mounted in a small holder.

HOLDER,MEDIUM (keywords) specifies the tool is mounted in a mid-size holder.
HOLDER,LARGE (keywords) specifies the tool is mounted in a large holder.

The XDIM, YDIM, RADIUS and ATANGL qualifiers provide basic dimension information used for the calculation of step over
and tool offsets within the post-processor. Where these qualifiers are used for this purpose, it will be noted as a limitation.

11.8.2 Examples

None.
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11.8.3 Limitations

Both XDIM and YDIM must be specified if either is used.

//—- centre of tool

ISO 4343:2000(E)

p
A f
RADIUS,d YDIM.c
_ £ -
't
_ 3
fA——————=XDIM, b

TOOLNO/a,PUNCH,XDIM,b,YDIM,c,RADIUS,d

Figure 23-d<c

/—- centre of tool
/ ‘

+ i YDIM,c
RADIUS,d
! il )
-:-—---—--—-—~XDIM,b*-'-—-—'=J

TOOLNO/a,PUNCH,XDIM,b,YDIM,c,RADIUS,d

Figure24 - d=c
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11.9 The UNLOAD command

Commands the unloading of the tool or workpiece.

UNLOAD/ OTOOL OOCLW 0O

11.9.1 Sem

OPART O OCCLW O

antics

This command executes an unloading sequence. This removes the item from the working environment and deposits it in a

storage area.

TOOL (keyword) specifies that the tool shall be unloaded.

PART (keyword) specifies that the workpiece shall be unloaded.

CLW (key

CCLW (kpyword) specifies a counter-clockwise indexing direction of the unloading device.

word) specifies a clockwise indexing direction of the unloading device.

11.9.2 Exapnples

None.

11.9.3 Limi

None.

fations
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12 Turning language

12.1

General comments

12.1.1 General semantics

The turning language section defines vocabulary specific to the turning machine family. Turning machines are those where
a stationary working element is applied to a rotating workpiece held in a spindle.

The general language (see 5) and the turning language together provide the standard vocabulary for a turning machine, or
that component of a machine which provides a turning capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the

APPLY command (see 5.4 and 12.2) shall be used to designate the machine family being manipulated at any

iven moment.

12.1.2

Traditi
part rej
referer
identic
visuali
Stand§
comm

Tored
shall b

12.1.3

For
1)
2)
3)
4)
5)
6)
7)
8)
9)

10)
11)
12)
13)

Reference system

bn dictates that for horizontal lathes the part reference X axis corresponds to the machineageference 2
ference Y axis corresponds to the machine reference X axis. For vertical lathes these are’inverted
ce Y axis corresponding to the machine reference Z axis and the part reference and machine referencs
Bl. The intent was to allow programming in the XY plane which is simpler than the ZX plane, and
ration of the machining procedure for horizontal and vertical lathes. Notwithstanding tradition, thig
rd dictates that part reference primary linear axes shall correspond to machine refefence primary axes.
aind (see 5.10) shall be used to designate other relationships between part and machine reference ax{

Lice the potential for confusion, the part reference axis which corresponds to the machine axis parallel
b named the “rail”, and the axis perpendicular to the spindle shall beciamed the “cross slide”.

Sub-contents

the APPLY command, which selects the turning capability of the machine, see 12.2;
the BARFED command, which controls the feeding of new workpiece material through the holding cg
the CATCHR command, which controls a part catcher, see 12.4;

the CHUCK command, which defines a holding device, see 12.5;

the CLAMP command, which provides for various clamping operations, see 12.6;

the COOLNT command, which-eontrols the flow of coolant, see 12.7;

the COUPLE command, which controls synchronization for threading, see 12.8;

the CUTCOM command;which controls the activation and removal of cutter diameter compensation,
the DEFCON commaiid, which defines a contour used in subsequent turning operations, see 12.10;

the LOAD command, which commands the loading of various items, see 12.11;

the MODE-egmmand, which controls the application of constant surface speed, see 12.12;

the OP*command, which provides nonmodal application of a preset series of operations, see 12.13;

the"RITCH command, which provides for thread pitch specification, see 12.14;

f axis and the
with the part
X axes being

0 simplify the
International

The COUPLE

S,

to the spindle

llet, see 12.3;

see 12.9;

14)

15)
16)
17)
18)
19)
20)
21)
22)

©1SO

the-SAFETY-commandwhich-specifiesaretractpull-eutdirectionforemergeney-stops,see
the SELECT command, which commands the selection of various items, see 12.16;

the SPINDL command, which controls various functions related to the spindle, see 12.17.

the STAN command, which specifies the setting angle of the tool, see 12.18;

the STDYRS command, which controls the positioning of steady rests, see 12.19;

the TLSTCK command, which controls the positioning of the tailstock and tailstock quill, see 12.20;
the TOOLNO command, which defines a tool, see 12.21;

the TURRET command, which controls the indexing of the turret, see 12.22;

the UNLOAD command, which commands the unloading of various items, see 12.23.
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12.1.4 Limitations

None.

NOTES

1) A turning machine can be used to perform drilling type operations along the centreline of the spindle. The CYCLE vocabulary from

the milling and drilling language (see 10.8) applies in this special case. References to these cycles are made within the turning
language section.

2) A turning machine with live tooling can also be used to perform drilling operations without specific limitations. The milling and drill-
ing language APPLY command (see 10.2) must be specified to access this capability.
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12.2 The APPLY command

Selects the turning capability of the machine.
APPLY / TURN

12.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple
machine families as defined in this International Standard.

TURN (keyword) specifies that subsequent part program data is to be processed using the turning capability of the
machine.

12.2.2_Examples

None.
12.2.3 Limitations

None.

NOJTE

Thg complete APPLY command definition can be found in general language section 5.4.
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12.3 The BARFED command

Controls the feeding of new workpiece material through the holding collet.

BARFED/ a,TO, b

12.3.1 Semantics

This command controls the feeding of workpiece material through the holding collet. The BARFED command shall perform
all activities necessary to perform this task, including initial unclamping of the collet, feeding of stock and reapplication of

clamps.

a (real) specifies the initial position of the end of the bar stock at the start of the bar feed operation, as a signed value
measured in part reference units along the rail.

TO,b (key
sigheg

12.3.2 Exa
None.

12.3.3 Limi

None.

rword,real) specifies the final position of the end of the bar stock at the end of the bar feed operatio
value measured in part reference units along the rail.

mples

fations

n,as a
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12.4 The CATCHR command

Controls a part catcher.

CATCHR/ 0OIN a
OouT O

12.4.1 Semantics

This command controls the operation of a part catcher which retrieves the finished workpiece after a cutoff operation or a
chuck release operation.

IN (keyword) specifies that the part catcher shall be placed in a position to retrieve or catch the workpiece.

OUT (keyword) specifies that the part catcher shall be withdrawn.

12.4.4 Examples
None.
12.4.3 Limitations

None.
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12.5 The CHUCK command

Defines a holding device.

CHUCK/ a,AT, b[,DIAMET, c][,FACE, d] QOOIN e OOJODEPTH Of O
O0OOUT O OOOLENGTH O O

12.5.1 Semantics

This command defines a chuck to be selected and loaded at a later point in the part program (see figure 25). The LOAD
command (see 12.11) shall be used to load the chuck onto the machine.

a (real) specifies the identity number of the chuck.

AT,b (keyword,real) specifies the distance from the machine origin to the part locating face on the front of the chuck,
as a s|gned value measured in part reference units measured along the rail.

DIAMET, ¢ (keyword,real) specifies the outside diameter of the chuck housing, as an unsigned value in-past reference
units. This information is used for collision avoidance purposes.

FACE,d (keyword,real) specifies the distance from the part locating face on the front of the chuckito the front face of
the chuck, as a signed value in part reference units measured along the rail. This information is used for cpllision
avoidgnce purposes.

IN,e (keyyvord,real) indicates that the jaws are in the arbor position (see figure 26) and.specifies the outward clamping
diameler, as an unsigned value in part reference units.

OUT,e (keyword,real) indicates that the jaws are in the chuck position (see figtire 27) and specifies the inward clamping
diamefer, as an unsigned value in part reference units.

DEPTH,f |(keyword,real) specifies the depth of the external clamping diameter in a direction opposite that specified by
the AT| qualifier, as an unsigned value in part reference units measured along the cross slide.

LENGTH,[f (keyword,real) specifies the length of the internal-miounting arbor in the same direction as that specfified by
the AT| qualifier, as an unsigned value in part reference units measured along the rail.

12.5.2 Exapples

None.

12.5.3 Limifations

XAXIS
None. 4
clamping plane
2. AT,b FACE,d
‘? 7 moveable jaw
DIAMET,c é x &
/| = [DEPTHT ¥
K OUT,e
-+ . -+ ZAXIS
/ l IN.g
S
/ j_/lq- LENGTH,h
¥ i
CHUCK/a,AT,b,DIAMET,c,FACE,d,OUT,e,DEPTH, f
or

CHUCK/a,AT,b,DIAMET,c,FACE,d,IN,g,LENGTH,h

Figure 25
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- IN,g
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== LENGTH,h

/

Figure 26 — J

aw dimensions for arbor (IN) position

moveable jaw
T
|ﬂ— DEPTH,f ouTe
i

Figure 27 — Jaw dimensions for chuck (OUT) position
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12.6 The CLAMP command

12.6.1 General semantics

Controls one of the application of axes clamps, the operation of a holding device or the operation of the tailstock.

12.6.1.1 Sub-contents

For
1) operation of a holding device, see 12.6.2;

2) operation of the tailstock, see 12.6.3.

12.6.1.2 Limitations

None.

NOTE

An additionfal form of the CLAMP command is defined in general language section 5.8.
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12.6.2 Operation of a holding device

CLAMP/ OCHUCK [OQOON [O,XCOORD, a[,INVERS]] OL,PRSSUR], 0OLOW g
UARBOR 0O OOFF O 0 OMEDIUM 0O 0O
OCOLLET O O OHIGH aog

0 0
OPRSSUR, b O

12.6.2.1 Semantics

This command controls the operation of the workpiece holding device.

CHUCK (keyword) specifies that the device is to be operated as a chuck (see figure 28), where the clamping force is

applied from the exterior to the interior.

ARBOR_(keyword) specifies that the device is to be operated as an arhor (see figure 29) where the cla

ping force is

applied from the interior to the exterior.

COLLET (keyword) specifies that the device is to be operated as a collet, where a pull-bar applies-the ¢
from the exterior to the interior.

ON (keyword) specifies that the device is to be activated, thereby applying a clamping ferce on the work

amping force

piece.

OHF (keyword) specifies that the device is to be deactivated, thereby removing the-clamping force on the workpiece.

XCIOORD,a (keyword,real) specifies the location of the clamping plane, measured in part reference co-of
the rail. The clamping plane shall be aligned by the post processor with the chuck clamping plane def
AT qualifier of the CHUCK command (see 12.5).

INVERS (keyword) specifies that the part reference system shall be¥otated 180 degrees by the post prd
qualifier is omitted, no rotation of the part reference system shall-take place.

PRISSUR,LOW (keywords) specifies that a low clamping préssure shall be applied when multiple clamp
available.

PRISSUR,MEDIUM (keywords) specifies that a medium or normal clamping pressure shall be applied
clamping forces are available.

PRISSUR,HIGH (keywords) specifies that ashigh clamping pressure shall be applied when multiple clamp
available.

PRISSUR,b (keyword,real) specifiesithe clamping pressure in machine specific units.
12.6.22 Examples
None.
12.6.2§3 Limitations
The XCOORD and\INVERS qualifiers replace machine reference information defined by the ORIGIN comma

Similafly, the QRIGIN command will override information on the CLAMP command of it is encountered su
CLAMP comimand.

dinates along
ned using the

cessor. If this

ng forces are

hen multiple

ng forces are

nd (see 5.35).
bsequent to a

The machine specific format of this command produces output codes which may not be portable.

L. /-

@_J{} Trg%gs

Figure 28 — CLAMP/CHUCK,ON Figure 29 — CLAMP/ARBOR,ON

© 1SO 2000 — All rights reserved

177


https://standardsiso.com/api/?name=51e3882aa57f76c06eff4dc73c01562c

ISO 4343:2000(E)

12.6.3 Operation of the tailstock

CLAMP /TLSTCK [ON 0O

12.6.3.1 Semantics

This command controls the operation of the tailstock. Control is limited to simple activation and deactivation. The active and

inactive state locations of the tailstock shall be set at the machine under operator control.

TLSTCK,ON (keyword) specifies that the tailstock is to be activated, thereby engaging and supporting the workpiece.

TLSTCK,OFF (keyword) specifies that the tailstock is to be deactivated.

12.6.3.2 Examples

None.

12.6.3.3 Lim

None.

itations

178
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The COOLNT command
Is the flow of coolant.
COOLNT/ OON O
OOFF O
COOLNT/ OFLOOD 0O 0OLOW gonQga O
OMIST 0 OMEDIUM O OFRONT O
OTAPKUL 0O OHIGH O OREAR O
OTHRU 0 OSADDLE O

12.7.1 Semantics

This command controls the type, volume and source of coolant.

ON

OH

FL

Mi

TA

TH

LO

MH

H

q

FR

RE

SA

12.7.2

None.

12.7.3

The m

(keyword) restarts the flow of coolant. If coolant has not previously been established, then ON starts
of coolant.

- (keyword) terminates the flow of coolant.

DOD (keyword) specifies flood coolant.

bT (keyword) specifies mist coolant.

PKUL (keyword) specifies tapping oil.

RU (keyword) specifies coolant applied through the working element,

W (keyword) specifies a low rate of coolant flow.

DIUM (keyword) specifies a normal rate of coolant flow.

EH (keyword) specifies a high rate of coolant flow.

real) specifies the identity number of a machine.specific delivery pipe.

DONT (keyword) specifies that the coolant shall be activated or deactivated for the front turret.
AR (keyword) specifies that the coolant-shall be activated or deactivated for the rear turret.

DDLE (keyword) specifies that-the‘coolant shall be activated or deactivated on the saddle.

Examples

Limitations

bchine specific format of this command produces output codes which may not be portable.

©1SO
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12.8 The COUPLE command

Controls synchronization for threading.

COUPLE/ OON O
UOOFF O

12.8.1 Semantics

This command controls the synchronization of the feed rate and the spindle speed for threading operations. The feed velocity
shall be determined by the PITCH command (see 12.14) when synchronization is active and shall revert back to normal
feed velocity as defined by the FEDRAT command (see 5.17.2) when synchronization is inactive.

ON (keyword) specifies that synchronization of feed velocity and spindle speed is to be activated, thereby providing a
thread turning capability.

OFF (keypword) specifies that synchronization of feed velocity and spindle speed is to be deactivated.

Increasing and decreasing thread lead as defined by the PITCH command shall be taken from the current positiop when
synchronizatipn is activated.

12.8.2 Exapples
None.
12.8.3 Limifations

A PITCH conmjmand shall be specified at some point prior to the start of synchronization to define the feed velocity|during
synchronizatipn.
NOTES
1) The OR/THREAD command (see 12.13.5) provides a more complete-thread definition.

2) An addjtional form of the COUPLE command is defined in geperal language section 5.10.
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The CUTCOM command

Controls the activation and removal of cutter diameter compensation.

CUTCOM/ OON O

OOFF O

CUTCOM/ OLEFT  O[ZXPLAN][,OSETNO, a]

ORIGHT O

12.9.1 Semantics

This command controls the application and removal of cutter diameter compensation.

ON (keyword) reactivates cutter diameter compensation.

OH

LE

R

ZX

ET (keyword) activates cutter diameter compensation to the left of the workpiece when viewed.in'the for
of motion, corresponding to the G41 definition in ISO 6983.

GHT (keyword) activates cutter diameter compensation to the right of the workpiece when viewed |

direction of motion, corresponding to the G42 definition in ISO 6983.

PLAN (keyword) specifies that compensation shall be applied in the machineteference ZX plane. Thig
plane of compensation for turning applications.

OSETNO,a (keyword,real) identifies the offset register on the machine‘te use for cutter diameter cor

omitted, the default register will be used.

12.9.4 Examples

None.

12.9.3 Limitations

The O

12.9.3

None.

NO|

A

>

©1SO

N form of cutter diameter compensation is ifvalid until either one of the LEFT or RIGHT forms is spec

1 Limitations

TE

hdditional form of the CUTCOM command is defined in general language section 5.11.

- (keyword) terminates cutter diameter compensation, corresponding to the G40 definition in ISO 69433.

ard direction

n the forward

is the default

npensation. If

fied.
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12.10 The DEFCON command

Defines a contour used in subsequent turning operations.

DEFCON/ a
In({ motion })

DEFCON/[ b,]NOMORE

12.10.1 Semantics

This command assigns an identity number to a series of motions that comprise a contour (see figure 30). No turning occurs
during the contour definition. The contour is referenced as a boundary condition in subsequent contouring and profiling OP

commands (see 12.13).

a (real) iflentifies the contour by an identity number.

b,NOMORE (real,keyword) indicates the end of the contour. The contour identifier b is optional, but if speeified fit must

match|the contour identifier a specified on the initial DEFCON command.

Part program fata between the initial DEFCON command and the terminating DEFCON/NOMORE cammand shall bejstored
by the post grocessor for subsequent use in OP/CONTUR and OP/PROFIL commands. Part-program data other than
motions may appear within the contour definition providing they are acceptable to the OP commiand referencing the cpntour.

12.10.2 Exgmples

None.

12.10.3 Linpitations

The original gontour and any offset contour generated during turning must not self intersect nor be closed.

DEFCON/NOMORE

part contour "y

 material

-4 —= DEFCON/a
3

series of motions.

182

Figure 30
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12.11 The LOAD command

Commands the loading of a tool, chuck or workpiece.

LOAD/TOOL, a CLW OQ0ID 0OOADJUST, ONOW OO

occLw 0O oob 0d UNEXT OO0

LOAD / CHUCK, a OCLW OQOADJUST, ONOW OO

occLw 00O ONEXT OO0

LOAD/PART[, a] QOCLW 0OQOADJUST, ONOW OO

12.11

This ¢

occLw OO UNEXT OO

.1 Semantics

omand-axecutac—aloadina—seaauancae—Thic load-caaguanca-cshall tmnh, o Sl EOT anaration (oo
pHHHetH e eSOty oot —Ho—toott gererRce—Statt—rhpty— =t Peraton—S

necesgary to select the new item and it has not already been selected; and an UNLOAD operation (S€e
necesgary to unload the old item and it has not already been unloaded.

TOOL (keyword) specifies that a tool defined by a previous TOOLNO command is to be loaded,

CHUCK (keyword) specifies that a chuck defined by a previous CHUCK command is to be-loaded.

PART (keyword) specifies that a workpiece is to be loaded.

a

CL

real) identifies the tool, chuck or workpiece by an identity number.

W (keyword) specifies a clockwise indexing direction of the loading device.

CALW (keyword) specifies a counter-clockwise indexing direction of'the loading device.

ID

(keyword) specifies that the tool shall be loaded into the.turfét that performs inside diameter work.

oQ (keyword) specifies that the tool shall be loaded intg:the turret that performs outside diameter work.

ADUUST,NOW (keywords) specifies that any offset.compensation necessary due to the loading operatig

ately output in a separate block.

ADUUST,NEXT (keywords) specifies that-any. offset compensation necessary due to the loading operati

12.11

None.

12.11

None.

©1SO

lated with the next motion.

2 Examples

3 Limitations

12.16) if it is
12.23) if it is

n be immedi-

bn be interpo-
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12.12 The MODE command

Controls the application of constant surface speed.

MODE /CSS [ON 0O
UOOFF O

12.12.1 Semantics

This command is used to enable and disable constant surface speed spindle control defined in a previous SPINDL command
(see 12.17).

CSS,ON (keywords) enables constant surface speed spindle control, corresponding to the G96 definition in 1ISO 6983.
The spindle rotation rate will be a function of the tool cross slide position.

CSS,OFF| (keywords) disables constant surface speed spindle control, corresponding to the G97 definition in }SQ 6983.
The spindle rotation rate will be fixed at the rate in effect when this command is encountered.

12.12.2 Exgmples
None.
12.12.3 Li:[itations

The spindle nmust be rotating in constant surface speed mode for the MODE command to(have any effect.

NOTE

Additional fprms of the MODE command are defined in general language section 5:31.
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The OP command

12.13.1 General comments

Provides nonmodal application of a preset series of operations.

OoP

I1{ type} In({ qualifier })

12.13.1.1 General semantics

An OP is a nonmodal preset series of operations which direct machine axis movement to complete such actions as
contouring, facing, grooving, profiling, threading and turning.

{type} (keyword) identifies the type of the preset operation.

{q4

12.13.1.2 Sub-contents

For
1
2)
3)
4)
5)

12.13.1.3 Limitations

None.

alifier} (various) specifies parameters which define and provide for modification of the basic turn
Qualifiers have a consistent meaning where they appear in different operations.

CONTUR operation specification, which provides for turning parallel to a contour/See 12.13.2;
GROOVE operation specification, which provides for turning of a groove, see 12.13.3;
PROFIL operation specification, which provides for turning to a contour, see 12.13.4;
THREAD operation specification, which provides for turning of a thread)see 12.13.5;

TURN operation specification, which provides for turning or facing of.a rectangular region, see 12.13

ng operation.

©1SO
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12.13.2 CONTUR operation specification

Rough contour operation:

OP / CONTUR, a ,DEPTH, b ,STEP, ¢ OPERMIN 0 d On[{ qualifier }]
OPERREV O

Finish contour operation:

OP /CONTUR, a

Where {qualifier} is defined as zero or more of:
CUTANGe
THICKD, f

THICKF, §

FINCUT, h
12.13.2.1 Semantics
This command performs a controller defined or software simulated operation to turn a contour (see figure 31). The gontour
shall have begn defined by a prior DEFCON command (see 12.10). The operation provides for multiple passes offsgt from

the contour, ip the direction defined by the motions comprising the contour, at progressively‘deeper depths.

CONTUR|a (keyword,real) specifies that a contouring operation is to be performed parallel to the contour defingd by a
prior DEFCON command.

DEPTH, b| (keyword,real) specifies the depth of the contour operation, as@n unsigned offset value measured|in part
reference units opposite the in-feed direction.

STEP,c (keyword,real) specifies the maximum depth of a roughing cut, as an unsigned value measured in part reference
units.

PERMIN [keyword) specifies that the velocity is measured in\part program units per minute.

PERREV [(keyword) specifies that the velocity is measured in part program units per revolution of the spindle.

d (real) gpecifies the working feed movement velacity in the specified units.

CUTANG|e (keyword,real) specifies an optional in-feed angle, as a signed value measured in degrees in the machine
ZX plgne. If the in-feed angle is not\specified, then the direction will be taken from the tool position prioff to the

OP/CONTUR command to the first.pdint on the contour.

THICKD, 1| (keyword,real) specifies)an optional amount of stock to be left on the diameter for the finish cut, as a|signed
offset yalue measured in parf'reference units along the cross slide. The stock is applied by translating all crogs slide
positigns by f.

THICKF,g (keywordsreal) specifies an optional amount of stock to be left on the face for the finish cut, as a signed offset
value neasured\in/part reference units along the rail. The stock is applied by translating all rail positions by p.

FINCUT,Q (keyword,real) specifies the depth of the last cut, as an unsigned value measured in part reference ynits.

For a rough contour operation, the first cut pass will be performed at a distance b-c from the contour measured opposite
the in-feed angle e. If an in-feed angle is not specified, the in-feed shall occur along a vector connecting the tool position
prior to the OP/CONTUR command (P1) to the first motion point in the contour (P2). Subsequent passes will be performed
at successively closer distances to the contour where the step over between each pass shall not exceed the maximum
specified by c. The last step depth can be controlled by h. All co-ordinates shall be translated by the amounts specified by
fand g. This provides for stock removal during a finish contour operation. The feed rate specified by d shall be applied for
all roughing cuts. Positioning motions between cutting passes shall be performed at rapid and pass through P1. The tool
will be at P1 at the end of the rough contouring operation.

For a finishing contour operation, all part program data comprising the contour definition shall be processed as though the
part program data were coded in replacement for the OP/CONTUR command. In the absence of a FEDRAT command (see
5.17.2) at the start of the contour, the tool shall in-feed at the last specified feed rate. The in-feed shall start at P1 and end
at P2. The tool position following a finishing contour operation shall be at the last motion point of the contour.
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12.13.2.2 Examples
None.
12.13.2.3 Limitations

None.

DEFCON/NOMORE

Iy

77

ISO 4343:2000(E)

4 ;o

e -{%}2/}!’ material

o "._{Jf!
part contour

/)

-4 —= DEFCON/a
3

series of motions

starting tool position
pl

f

o ————

J
CUTANG,e

OP/CONTUR,a,DEPTH,b,STEP,c,PERREV,d,CUTANG, e

Figure 31
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12.13.3 GROOVE operation specification

OP / GROOVE [FACE 0,DEPTH, a,DIST, b OPERMIN 0 c ,CLEAR, d,CUTS, e On[{ qualifier }]

Where {quali
AVOID, f
STEP,g
FINCUT,

ODIA O UPERREV O

fier} is defined as zero or more of:

h

12.13.3.1 Semantics

This command performs a controller defined or software emulated operation to turn a groove (see figure 32). The groove

can be turned

s. The

operation corjsists of a series of cuts to depth, advancing the tool by a specified amount between each cut. The opgration

also provides|for an optional finish pass.
GROOVH (keyword) specifies that a groove turning operation is to be performed.

FACE (K

rail an

DIA (keyword) specifies that the groove will be cut on the diameter with the depth of the 'groove measured pal
the crgss slide and the width of the groove measured along the rail.

DEPTH,a
value

When
stock.

When

i the width of the groove measured along the cross slide.

measured in part reference units.

grooving with FACE and the value of a is positive, the groove,will be on the back side toward the hea
If the value a is negative, the groove will be on the front side.toward the tail stock

yword) specifies that the groove will be cut on the face with the depth of the groove measured paralleg] to the

allel to

(keyword,real) specifies the final depth of the groove operation below.the control point, as a signed offset

grooving with DIA and the value of a is positive, the gfoove will be on the inside with the depth measyred

out awjay from the turning axis. If the value a is negative, the groove will be on the outside with the depth mgas-

ured i) towards the turning axis.

DIST,b (Heyword,real) specifies the length of the.grqove (see figure 33)as a signed offset value measured
reference units from the control point.

When

When

value
PERMIN
PERREV
c (real) s

CLEAR, d

grooving with DIA and the-value of b is positive, the length will be measured towards the tail stock. If
b is negative, the lengthowill be measured towards the head stock.

keyword) specifies\that the velocity is measured in part program units per minute.

(keyword) speeifies that the velocity is measured in part program units per revolution of the spindle.

pecifiesthe working feed movement velocity in the specified units.

in part

grooving with FACE and the value\ef b is positive, the length will be measured out away from the turniing
axis. I the value b is negative, the length will be measured in toward the turning axis.

CUTS, e (keyword,real) specifies the step over along the length between each plunging cut of the groove, as an unsigned
value measured in part reference units.

AVOID,f (keyword,real) specifies the distance f to clear the sides of the groove when retracting the tool from the last
depth to the clearance level.

STEP,g (keyword,real) specifies the depth g of the plunging cut steps for the cut-retract, cut-retract type plunge cutting
and chip breaking operation.

FINCUT,h (keyword,real) specifies a finish cut h deep to the final depth along the floor of the groove moving back to
the beginning side of the groove.

188
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12.13.3.2 Examples
None.
12.13.3.3 Limitations

None.

GROOVING TOOL

/

-

ISO 4343:2000(E)

T i

T e ]
- DEPTH

T oea

Figure 32 — Simple GROOVE operation

GROOVING TOOL

-+ DIET +

Figure 33 — GROOVE using DIST qualifier
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12.13.4 PROFIL operation specification

OP /PROFIL, a OFACE OSTEP, b OPERMIN [J ¢ ,CLEAR, d On[{ qualifier —}]
ODIA O OPERREV O

Where {qualifier} is defined as zero or more of:
THICKD, e
THICKEF, f
12.13.4.1 Semantics
This command performs a controller defined or software simulated operation to turn bar stock to a contour. The contour

shall have been defined by a prior DEFCON command (see 12.10). The operation provides for multiple passes parallel to
the cross slide or rail, intersecting with the contour.

PROFIL,g (keyword,real) specifies that a contouring operation is to be performed to the contour defined*by [a prior
DEFCPN command (see 12.10).

FACE (kgyword) specifies that the profile will be cut by passes parallel to the cross slide (see figure,.34), with the step
over between each pass measured along the rail. The finish depth of the profile shall be theraibposition of the final
point gn the contour.

DIA (keyword) specifies that the profile will be cut by passes parallel to the rail (see figure 35)/with the step over bgtween
each gass measured along the cross slide. The finish depth of the profile shall be the.cross slide position of the final
point gn the contour.

STEP,b (keyword,real) specifies the maximum depth of a roughing cut, as an unsigned value measured in part reference
units.

PERMIN [keyword) specifies that the velocity is measured in part program units per minute.
PERREVY |(keyword) specifies that the velocity is measured in pattyprogram units per revolution of the spindle.
¢ (real) dpecifies the working feed movement velocity in the-specified units.

CLEAR, d| (keyword,real) specifies a retract clearance distance to apply when traversing back between each cuf, as an
unsigrled value measured in part reference units!

THICKD, ¢ (keyword,real) specifies an optional amount of stock to be left on the diameter for the finish cut, as alsigned
offset yalue measured in part referencesunits along the cross slide. The stock is applied by translating all crogs slide
positigns by e.

THICKEF, f| (keyword,real) specifies(an optional amount of stock to be left on the face for the finish cut, as a signedl offset
value neasured in part reference units along the rail. The stock is applied by translating all rail positions by f.

The tool positjon prior to the OR/BROFIL command defines the boundaries of the profiling operation. The profiling direction
is controlled Ry the choice ofFACE or DIA qualifiers.

When FACE |s choseny.the cutting direction shall be from the initial tool position, parallel to the cross slide, ending at the
intersection of the prefile. The tool shall advance by an amount specified by b in the direction of the end point whose rail
position is fathestfrom the start point. The last pass shall end at the intersection of a line passing through the staft point
parallel to the| rail’and the profile.

When DIA is chosen, the cutting direction shall be from the initial tool position, parallel to the rail, ending at the intersection
of the profile. The tool shall advance by an amount specified by b in the direction of the end point whose cross slide position
is farthest from the start point. The last pass shall end at the intersection of a line passing through the start point parallel to
the cross slide and the profile.

All co-ordinates shall be translated by the amounts specified by e and f. This provides for stock removal during an
OP/CONTUR finish contouring operation (see 12.13.2).

Positioning motions between cutting passes shall be performed at rapid. The tool will retract clear of the surface by an
amount specified by d at the start of the positioning move. The feed rate specified by ¢ shall be applied for all other cuts.

12.13.4.2 Examples

None.
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12.13.4.3 Limitations

None.

oer -] STEP,b
CON/a CLEAR,C &= | |== , 3
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part = <{DEFCON/NOMORE

OP/PROFIL,a,FACE,STEP,b,CLEAR,c,FINCUT,d

Figure'34

DEFCON/NOMORE , N
start/ng tool position

i _____ ‘:H f STEP,b
r____*_‘_h !

b CLEAR,C
[ —

:\T“ﬂﬁ
INCUT d =

== DEFCON/a

part L

OP/PROFIL,a,DIA,STEP,b,CLEAR,c,FINCUT,d

material —\ o\

Figure 35
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12,135 TH

OP/THR

READ operation specification

EAD OFACE 0ODEPTH, a,CUTANG, b On[{ qualifier  }]
OTURN O
OTAPER O

Where {qualifier} is defined as zero or more of:

PERREV

OINCR Od
ODECR O

MULTRDge

CUTS/f [,

STEP 1In(, g)]

FINCUT,
OSETNO
12.13.5.1 Sg

This commar]
across the di
motion points|

THREAD

FACE (ke
qualifi

TURN (k
is info
TAPER (

the m
follow,

DEPTH,a
points

CUTANG
PERREV,

INCR,d (
value

DECR,d (keyword,real) specifies the amount to decrease the thread lead on each revolution of the spindle,

unsigr
MULTRD

CUTS,f (

h
')

mantics

d performs a controller defined or software simulated operation to turn a constant depth or tapered
hmeter or face of the workpiece. The baseline for the thread operation is created through the part p
preceding and following the OP/THREAD command.

(keyword) specifies that a thread turning operation is to be performed.

yword) specifies a face threading operation with the direction of cutsmoving parallel to the cross slid
br is informational since the geometry of the thread is defined by the €ontrol points that follow.

yword) specifies a diameter threading operation with the direction of cut moving parallel to the rail. This d
mational since the geometry of the thread is defined by the~Centrol points that follow.

eyword) specifies a tapered threading operation with;the direction of cut at an angle to the principle
hchine. This qualifier is informational since the geametry of the thread is defined by the control poin
(keyword,real) specifies the depth of the thréading operation relative to a baseline intersecting the
as an unsigned value measured in part reference units. The depth is measured along the in-feed dirg
b (keyword,real) specifies the in-féed angle, as a signed value in degrees measured in the machine ZX
c (keyword,real) specifies the threading velocity measured in part program units per revolution of the §
eyword,real) specifiesthe-amount to increase the thread lead on each revolution of the spindle, as an un
measured in part referencCe units.

ed value measured in part reference units.

e (keyword,real) specifies the number of starts for a multiple start thread.

eyword,real) specifies the number of cutting passes required to produce the thread. In the absence

thread

ogram

e. This

ualifier

hxes of
ts that

control
bction.
plane.

pindle.

signed

as an

of this

qualifi

hy ‘A cinala ot ot fll thraad danth wwill ha mada
StHgTE-Cutat ottt gt ptyv ettt

Cot

STEP,g (keyword,real) specifies one or more initial cut depths, as unsigned values measured in part reference units.
In the absence of step data, the post processor shall assume a reasonable step progression for remaining cuts.

FINCUT,h (keyword,real) specifies the number of additional finishing cuts to be made at the full thread depth.

OSETNO,i,j (keyword,reals) specifies two correction dial offset numbers activated alternately for each threading cut.

The start of the thread (P1) is defined by the tool position prior to the OP/THREAD command (see figure 36). The end of
the thread (P2) is defined by the first part program motion following the OP/THREAD command. A line connecting these
two points (P1 and P2) defines the thread baseline. The thread depth a and steps g are measured from the baseline along
the in-feed direction b.

For each threading pass,
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1) the tool in-feeds from the initial tool position (P1) to a step depth relative to the baseline;

2) threads parallel to the baseline;
3) retracts at rapid traverse to P2;

4) and rapid traverses back to P1.
12.13.5.2 Examples
None.
12.13.5.3 Limitations

None.

ISO 4343:2000(E)

p2

—»»> return at RAPID

<}—— threading feed

GOTOIp1
OP/THREAD, TAPER,DEPTH,a,CUTANG,b,CUTS,fSTEP,g

GOTO/p2

Figure 36
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12.13.6 TURN operation specification

OP / TURN, DEPTH,

a JPERMIN 0 b ,CLEAR, ¢ On[{ qualifier
OPERREV 0O

3

Where {qualifier} is defined as zero or more of:

STEP,d |,

FINCUT, e]

12.13.6.1 Semantics

This command performs a controller defined or software simulated operation to turn a constant depth across a diameter or
face of a turned part. The baseline for the turning operation is created through the first two part program motion points
following the OP/TURN command.

TURN (k

DEPTH,a
meas\
positid

PERMIN
PERREV
b (real) s

CLEAR, ¢
unsigr

STEP,d (
units.

FINCUT, 6
units.

The tool posi
program moti
parallel either]
P2. The cuttir

If an optional
each cutnott
by e. Position
an amount sp
12.136.2 E

None.

12.13.6.3 Lifnitations:

vwvord) spnecifies-that a-turnina-oneration-is-to-be nerformed
24 7t o gor g

(keyword,real) specifies the depth of the turning operation relative to the control point, as an unsighed value

red in part reference units. The depth is measured opposite the in-feed direction, towards the init
n.

keyword) specifies that the velocity is measured in part program units per minute.
(keyword) specifies that the velocity is measured in part program units per revalutioh of the spindle.
pecifies the working feed movement velocity in the specified units.

(keyword,real) specifies a retract clearance distance to apply when traversing back between each cuf
ed value measured in part reference units.

keyword,real) specifies the maximum depth of a roughing cut, as'an unsigned value measured in part ref
'he absence of this qualifier indicates that no roughing cuts.Shall be made.

(keyword,real) specifies the depth of an optional finish\pass, as an unsigned value measured in part ref

ion prior to the OP/TURN command defines*the starting point (P1) of the turning operation. The tv
pns (P2 and P3) following the OP/TURN command define the baseline for the turning operation, whid

al tool

,as an

erence

grence

0 part
h shall

the machine X or Z axis. The in-feed direction is perpendicular to the baseline, starting on the P1 side, tpwards

g direction is from P2to P3.

btep value is specified, the turning operation shall be performed as a series of cuts, with the step over b
b exceed d. If an optional finish pass is specified, the last or only roughing pass shall be offset from the b
ing motions between cuttingpasses shall be performed at rapid. The tool will retract clear of the surf
ecified by ¢ at the start-of the positioning move.

amples

starting tool position

btween
hseline
ace by

pl
None. ﬂ'/
. r * =
2
P = CLEAR.
e I
!, |=STEPb
[
- | |~ DEPTH,a
- i
OP/TURN,DEPTH,a,STEP,b,CLEAR,c,PERMIN,d
Figure 37
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12.14 The PITCH command

Thread pitch specification.

PITCH/ a OQOINCR 0Ob O,MULTRD, c]
OODECR O O

12.14.1 Semantics

This command specifies modal parameters for subsequent OP/THREAD (see 12.13.5) and COUPLE/ON (see 12.8)
commands.

a (real) specifies the thread pitch as a function of one (1) divided by a, where a is measured in part reference units.

INCR,b (keyword,real) specifies the amount to increase the thread lead on each revolution of the spindle, as an unsigned
value measured in part reference units. The absence of the INCR or DECR qualifier implies a constant lead thread.

DECR,b (keyword,real) specifies the amount to decrease the thread lead on each revolutionof the gpindle, as an
unsigned value measured in part reference units. The absence of the INCR or DECR qualifief implies a constant
lead thread.

MULTRD, ¢ (keyword,real) specifies the number of starts for a multiple start thread. The absence of this qyalifier implies
a single start thread.

12.14{2 Examples

None.

12.14|3 Limitations

None.
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12.15 The

Specifies are

SAFETY /

SAFETY /

SAFETY command

tract pull out direction for emergency stops.

OBORE OLDIST, b]
OFACE 0
OTURN 0
0 0
OATANGL, a O
OFF

12.15.1 Semantics

This command defines a retract clearance direction and distance to move the tool when the operator activates an emergency

stop or emerg

ency pull-out feature of the machine

BORE (k

FACE (K

TURN (k¢yword) specifies that the tool shall retract away from the centreline of the spindle.

ATANGL,

DIST,b (K
In the

OFF (keyj
emerg

12.15.2 Ex

None.

12.15.3 Linpitations

None.

byword) specifies that the tool shall retract towards the centreline of the spindle.

yword) specifies that the tool shall retract towards the tailstock of the machine.

a (keyword,real) specifies the direction to retract the tool, measured in degrees inthe-ZX plane of the machine.

eyword,real) specifies the distance to retract the tool, as an unsigned value measured in part referencg units.
absence of this qualifier, a machine or post processor defined default shall be used.

word) disables the retract feature during emergency stops. No retraction of the tool shall be made when an
ency stop occurs.

hmples
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12.16 The SELECT command

Commands the selection of a tool, chuck or workpiece.

SELECT/TOOL, a OCLW O0OD O
occLw Ooob O

SELECT /CHUCK, a CLW O
occLw O

SELECT/PART[, a] OCLW O
ocCcLw O

12.16.1 Semantics

This cemmand-executes-a-selestion-sequence—Fhis-places-the-selested-term-iraready-state-but-does-retlgad it.
TOOL (keyword) specifies that a tool defined by a previous TOOLNO command is to be selected,
CHUCK (keyword) specifies that a chuck defined by a previous CHUCK command is to be sélected.
PART (keyword) specifies that a workpiece is to be selected.

a |real) identifies the tool, chuck or workpiece by an identity number.

CLW (keyword) specifies a clockwise indexing direction of the selection device.

CaLW (keyword) specifies a counter-clockwise indexing direction of the'selection device.

ID | (keyword) specifies that the tool shall be selected for use on the turret that performs inside diameterywork.

OQ (keyword) specifies that the tool shall be selected for use.@n-the turret that performs outside diametgr work.
12.16{2 Examples

None.

12.16{3 Limitations

None.
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12.17 The SPINDL command

12.17.1 General comments

Controls one of spindle mode, spindle rotation rate or spindle orientation.

12.17.1.1 Sub-contents

For
1) spindle mode specification, see 12.17.2;
2) spindle rotation rate specification, see 12.17.3;

3) spindle orientation specification, see 12.17.4.

12.17.1.2 Lifnitations

None.

198
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12.17.2 Spindle mode specification

SP

INDL/ [OON 0
UOFF 0
OLOCK 0
ONEUTRL O

12.17.2.1 Semantics

This command controls the basic operation mode of the spindle.

ON (keyword) restarts the spindle rotation at the last specified rate.

OF

LO

F (keyword) stops the spindle rotation.

ISO 4343:2000(E)

NE

12.17.

None.

12.17.

None.

CK_(kevnanord) staons-thae-snindla rotation-and-locks-it
\ J 7 Lad ~ *

UTRL (keyword) disengages the spindle drive.

P.2 Examples

P.3 Limitations

©1SO

2000 — All rights reserved
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12.17.3 Spindle rotation rate specification

SPINDL /

SPINDL /

[RPM,] a{ qualifiers }

[CSS|] a [OOMAXRPMOb OL,RADIUS, c]{ qualifiers }
OOMXPERMO O

Where {qualifiers} is defined as:

LCLW 0O ORANGE,O d od
occLw OO0 aLow od
ONRMTRN O O UMEDIUM O 0O
UREVTRN OO OHIGH ad

12.17.3.1 Semantics

units
cross
rotatio
progr
is mo

a (real)

er minute, corresponding to the G96 definition in ISO 6983. With CSS, the rotation speed is a functior
lide position and is dynamically adjusted by the machine when a change in cross slide position is mad

speed in revolutions per minute is computed as (a/2*pi*b), where a is the surface speed measured
m units per minute and bis the radial distance from the centreline to the controlling position. The CSS k
al.

pecifies the spindle rotation velocity in the specified units.

b

finition

ogram

of the
e. The
in part
byword

MAXRPM (keyword) specifies that the upper limit to the spindle rotation velgcity is measured in revolutions per minute.

MXPERM
meas
feed v|

b (real) g
next s

RADIUS,
measuy
centre)

CLW (key

CCLW (K

NRMTRN

REVTRN

RANGE, g

RANGE,L

(keyword) specifies that the upper limit to the spindle rotation velocity is indirectly defined by the feed
red in part program units per minute. The spindle rotation,rate shall be limited such that the units per reV
elocity shall not exceed the specified maximum.

pecifies an upper limit to the spindle rotation velogity in the specified units. This limit remains in effect |
bindle velocity specification command. If an . upper limit is omitted, then spindle limitation shall not occ

b (keyword,real) specifies the radial distance from the centreline of the spindle to the CSS controlling g
red in part program units. When this qualifier is omitted, the default radial distance is measured fr
ine to the tool tip.

word) specifies clockwise spindle rotation.
byword) specifies counter=clockwise spindle rotation.

(keyword) specifiesthe normal turning direction.

(keyword) speecifies the reverse of the normal turning direction.

(keyword,real) specifies a numbered gear range to use on the machine.

OW, (keywords) specifies that the lowest gear range be used.

elocity
olution

ntil the
r.

osition
bm the

RANGE,MEDIUM (keywords) specifies that the mid-range gear range be used.

RANGE,HIGH (keywords) specifies that the highest gear range be used.

12.17.3.2 Examples

None.

12.17.3.3 Limitations

The spindle rotation rate shall be a non-zero positive value.

The upper limit rotation specification and radial distance specification are valid only when in CSS mode.
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12.17.4 Spindle orientation specification
SPINDL/ORIENT[, a]
12.17.4.1 Semantics
This command indexes the spindle and locks it.

ORIENT,a (keyword,real) specifies the orientation angle of the spindle, measured in degrees, from a machine specific
reference. If the orientation angle is omitted, a machine specific default angle shall be used.

12.17.4.2 Examples

None.

12.17 43— Cmitations

None.
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12.18 The STAN command

Specifies the setting angle of the tool.

STAN/ a

12.18.1 Semantics
This command specifies the setting angle of the turning tool.

a (real) specifies the setting angle of the turning tool, as a signhed value measured in degrees in the machine ZX plane.

12.18.2 Examples

None.

12.18.3 Linpitations

None.
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12.19 The STDYRS command

Controls the positioning of steady rests.

STDYRS/ OIN OO0, a]

12.19.

OouT O

1 Semantics

This command controls the positioning of steady rests.

IN

(keyword) specifies that steady rests shall be engaged.

OUT (keyword) specifies that steady rests shall be disengaged.

a

12.19

None.

12.19

None.

real) specifies by identifier number, one or more steady rests to be engaged or disengaged. If ider
specified, then all steady rests will be repositioned.

2 Examples

3 Limitations

tifiers are not

© 1SO 2000 — All rights reserved
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12.20 The TLSTCK command

Controls the positioning of the tailstock and tailstock quill.

TLSTCK /[ QUILL,] UIN 0
0ouT O

12.20.1 Semantics
This command controls the positioning of the tailstock and the tailstock quill.

QUILL (keyword) specifies that the tailstock quill is to be positioned. If this qualifier is omitted, the entire tailstock is
positioned.

IN  (keyword) specifies that device shall be engaged.

OUT (keyword) specifies that device shall be disengaged.

12.20.2 Exgmples

None.

12.20.3 Linpitations

None.
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12.21 The TOOLNO command

Defines a tool.

TOOLNO/ a 0OIN, b OLTURN ] { geometry-qualifiers }{ machine-qualifiers }
d a

Where

LMANUAL O

{geometry-qualifiers} are defined as:

[[SETOOL, c, d, e][[DIAMET,  f][TLMATL, g]

And where {machine-qualifiers} are defined as:

[LOSETNO, h[, i 1] OFRONT O0ID 0OOHOLDER,OSMALL 00O

UOREAR [0 0OD OO UMEDIUM [ [0

12.21

U ULARGE UL

1 Semantics

This command specifies tool information for a specific tool which is referenced by the SELECT/TOOL, LOA

UNLO
a

IN,

\D/TOOL commands.
real) specifies the tool number.

b (keyword,real) specifies the pocket number where the tool is loaded from;

MANUAL (keyword) specifies that the operator must load the tool manually.

TU

SE|

D

/

TL

(O

FR

RE

ID

(01D

HG

HG

RN (keyword) specifies that the tool being defined applies to that:‘cemponent of a machine which prov
capability. This is the default when the TOOLNO statement appedrs within a segment of the part prog
by an APPLY/TURN command, or when the machine does nat’'support any manufacturing function othe

TOOL,c,d,e (keyword,reals) specifies the tool setting distance measured in the part co-ordinate X, Y
the tool tip location to the machine gauge reference point.

MET,f (keyword,real) specifies the tool diameterin part reference units.

MATL, g (keyword,real) specifies the material of the tool using a code number recognized by the tool

ETNO,h,i (keyword,reals) specifies one or two tool correction dials or registers to be associated with

ONT (keyword) specifies that the tool is used by the frontal or main turret on a dual turret lathe.

AR (keyword) specifies that the tool is used by the rear or secondary turret on a dual turret lathe.
(keyword) specifiés-that the tool is used by the inside diameter tooling station on the turret.
(keyword) specifies that the tool is used by the outside diameter tooling station on the turret.

LDER,SMALL (keywords) specifies that the tool is mounted in a small holder.

LDER,MEDIUM (keywords) specifies that the tool is mounted in a mid-size holder.

D/TOOL and

ides a turning
am preceded
r than turning.

Z axes, from

ife facility.

the tool.

HOLDER,LARGE (keywords) specifies that the tool is mounted in a large holder.

12.21.

None.

12.21.

None.

©1SO

2 Examples
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12.22 The

TURRET command

Controls the indexing of the turret.

TURRET/ a[, b[, ¢, d]] OFRONT OOCLW OONOW O

UREAR O OCCLW 0O ONEXT O

USIDE a
ORAIL a
USADDLE O

12.22.1 Semantics

This comman

d controls the indexing of the turret.

a (real) specifies the position of the turret index by number.

b (real) g

c,d (reals

pecifies the correction dial number.

) specifies the distances in X and Y from the reference point of the tool to the reference paint,of the

measured as signed values in part reference units.

FRONT (

eyword) specifies indexing of the front turret.

REAR (kéyword) specifies indexing of the rear turret.

SIDE (ke
RAIL (ke
SADDLE
CLW (key
CCLW (K

NOW (ke

movesy.

NEXT (ke

12.22.2 Ex

None.

hword) specifies indexing of the side turret.

word) specifies indexing of the rail turret.

(keyword) specifies indexing of the saddle turret.

word) specifies a clockwise indexing direction of the turret;

byword) specifies a counter-clockwise indexing direction of the turret.

yword) specifies that the corrective action for the new tool offsets be output in a block before processing

yword) specifies that the corrective action.for the new tool offsets be incorporated in subsequent mov

hmples

12.22.3 Linpitations

None.

NOTE

The TURR
of the Inter

ET command is a non-preferred alternative for LOAD/TOOL. The TURRET command has been retained in this rev
hational Standard for the purpose of continuity. The TURRET command syntax has not been revised for this revisi

turret,

further

sion
n.
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12.23 The UNLOAD command

Commands the unloading of the tool, chuck or workpiece.

UNLOAD/ OTOOL O0OCLW 0O
OCHUCK O OcCLw O
UPART 0O

12.23.1 Semantics

This command executes an unloading sequence. This removes the item from the working environment and deposits it in a
storage area.

TOOL (keyword) specifies that the tool shall be unloaded.

CHUCK (keyword) specifies that the chuck shall be unloaded.

PART (keyword) specifies that the workpiece shall be unloaded.

CLW (keyword) specifies a clockwise indexing direction of the unloading device.

CALW (keyword) specifies a counter-clockwise indexing direction of the unloading device:
12.23|2 Examples

None.

12.23|3 Limitations

None.
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13 Wire EDM language

13.1 General comments

13.1.1 General semantics

The wire EDM language section defines vocabulary specific to the wire electrical discharge machine family. Electrical
discharge machines are those where a stationary working element (the wire) is applied to a stationary workpiece.

The general language (see 5) and the wire EDM language together provide the standard vocabulary for a wire electrical
discharge machine, or that component of a machine which provides this capability.

When a single machine supports capabilities of multiple machine families defined within this International Standard, the
APPLY command (see 5.4 and 13.2) shall be used to designate the machine family being manipulated at any given moment.

13.1.2 Sub

For
1) the AR
2) the CL
3) the C\
4) theC
5) the FU
6) the GE
7) the LQ
8) the OF
9) the SE
10) the ST
11) the TQ
12) the UN

13.1.3 Limi

None.

contents

PLY command, which selects the wire EDM capability of the machine, see 13.2;

DIST command, which defines the clearance distance for the upper wire guide, see 13.3;
TCOM command, which controls the activation and removal of wire diameter cempensation, see 13.4;
CLE command, which provides for modal application of a preset series of gperations, see 13.5;
USH command, which controls one of tank filling or flushing, see 13.6;

ENRTR command, which controls spark gap generator settings, see\d3.7;

AD command, which commands the loading of various items, see 13.8;

IGIN command, which defines the wire guide reference positions, see 13.9;

LECT command, which commands the selection of various items, see 13.10;

AN command, which controls the wire angle, see 13:41;

OLNO command, which defines a wire, see 13(12;

LOAD command, which commands the unleading of various items, see 13.13.

fations
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13.2 The APPLY command

Selects the wire EDM capability of the machine.

APPLY / WEDM

13.2.1 Semantics

This command selects a machine family for subsequent processing when a machine provides capabilities found in multiple
machine families as defined in this International Standard.

WEDM (keyword) specifies that subsequent part program data is to be processed using the wire EDM capability of the
machine.

13.2.2_Examples

None.
13.2.3 Limitations

None.

NOJTE

Thg complete APPLY command definition can be found in general language section 5.4.
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13.3 The CLDIST command

Defines the cl
CLDIST /
CLDIST /

earance distance for the upper wire guide.
a

NOMORE

13.3.1 Semantics

This command defines the clearance distance from the programmed Z co-ordinate to the upper wire guide position.

a (real) specifies the incremental distance between the programmed Z co-ordinate and the upper wire guide position,
as a signed value measured in part reference units. The clearance distance shall take effect on the following motion.

NOMOR
subse

13.3.2 Exa

None.

13.3.3 Limi

Applies to wir

juent motions.

mples

fations

e EDM machines having a programmable head axis.

{keyword) cancets the CEDIS T defmition. T e upper wire guide position shatt retaim itscarrent position on
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13.4 The CUTCOM command

Controls the activation and removal of wire diameter compensation.

CUTCOM/ OON O
OOFF O

CUTCOM/ OLEFT O XYPLAN][,OSETNO, a][ROUND, b]
ORIGHT O

13.4.1 Semantics
This command controls the application and removal of wire diameter compensation.

ON (keyword) reactivates wire diameter compensation.

OHF (keyword) terminates wire diameter compensation, corresponding to the G40 definition in 1ISO 6983.

LEFT (keyword) activates wire diameter compensation to the left of the workpiece when viewed injthe foryvard direction
of motion, corresponding to the G41 definition in ISO 6983.

R

GHT (keyword) activates wire diameter compensation to the right of the workpiece\when viewed ih the forward
direction of motion, corresponding to the G42 definition in ISO 6983.

XYPLAN (keyword) specifies that compensation shall be applied in the machineteference XY plane. Thig is the default
plane of compensation for wire EDM applications.

OSETNO,a (keyword,real) identifies the offset register on the machine touse for wire diameter compensatfon. If omitted,
the default register will be used.

RQUND,b (keyword,real) specifies that all sharp corners shall be réplaced by fillets. The radius of the fillgt is measured
as an unsigned value in part reference units. A radius of zero"will produce sharp corners at intersectipns.

13.4.4 Examples
None.
13.4.3 Limitations
The ON form of wire diameter compensation.is invalid until either one of the LEFT or RIGHT forms is specified.

NO[TE

A

=}

additional form of the CUTCOM command is defined in general language section 5.11.
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13.5 The CYCLE command

13.5.1 Gen

eral comments

Provides modal application of a preset series of operations.

CYCLE/{ type } On[{ qualifier

H

In({ motions })

CYCLE / OFF

13.5.1.1 General semantics

Acycleisap

reset series of operations which is applied at one or more control points.

{type} (k(lzyword) identifies the type of preset operation to perform.

{qualifier
meani

{motion}
motior

OFF (keyj
13.5.1.2 Sul

For
1) gener
2) PIERC

13.5.1.3 Lim

None.

NOTE

The {qualifl
national St

(various) specifies parameters which allow modification of the basic cycle. Qualifiers have a con
hg where they appear in different cycles.

(various) defines the control points for the cycle. The preset operation shall be performéd at each part p
point until the cycle is canceled.

word) cancels the cycle operation.

-contents

| activation specification, see 13.5.2;

E cycle specification, see 13.5.3.

itations

er} term has been included in this cycle definition to remain consistent with cycle definitions found elsewhere in thi
ndard. The wire EDM language at preSent'does not define cycles having optional qualifiers.

212
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13.5.2 General activation specification

CY
CY

13.5.2.

These

OF

CLE / OFF
CLE/ON On[{ qualifier }]

1 Semantics
commands are used to suspend and reactivate cycles.

F (keyword) suspends the active cycle.

ON (keyword) restarts a suspended cycle.

{qualifier} (various) modifies selected parameters of the suspended cycle. Parameters of the suspended cycle not

referenced-retain their original\alues
~J

13.5.2
None.
13.5.2

The O

NO
1

2)

2 Examples

3 Limitations

N form is only valid once a cycle has been suspended.

ITES
The keyword NOMORE is a non-preferred alternative for OFF. Either can be-used with identical results.

The {qualifier} term has been included in this cycle definition to remain censistent with cycle definitions found else
ternational Standard. The wire EDM language at present does not defihe-cycles having optional qualifiers.

©1SO

ivhere in this In-

2000 — All rights reserved
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13.5.3 PIERCE cycle specification
CYCLE / PIERCE, DEPTH,

13.5.3.1 Semantics

This command initiates a cycle to pierce a vertical hole through the part at each control point in the cycle block. The piercing
operation is generally performed using an electrode attachment which burns a hole through the material in preparation for

threading the

PIERCE (keyword) specifies a piercing cycle.

wire.

DEPTH,a (keyword,real) specifies the final depth of the pierce operation below the control point, as a signed offset value
measured in part reference units. The depth is measured along the negative sense of the tool axis.

13.5.3.2 Exg

None.

13.5.3.3 Lim

None.

mptes

itations
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13.6 The FLUSH command

13.6.1 General comments
Controls one of tank filling or flushing.
13.6.1.1 Sub-contents

For
1) tank filling specification, see 13.6.2;

2) flushing specification, see 13.6.3.

13.6.1.2 Limitations

ISO 4343:2000(E)

None.
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