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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

ISO 6983 describes a word address program format for machine control programs on different data storages,
e.g. perforated tape, magnetic media, universal serial bus (USB) stick, hard disk, floppy disk, random-access
memory (RAM), etc., or provided from a remote data source. ISO 6983 covers variable block format only and
is not intended to specify machine design.

ISO p983 is intended to specify the program format for the control program to be used for numetical controls
(NC)Y on machines/machine tools. However, 1SO 6983 can also be used for all kinds' qf geometric
spedifications and interactions with machines.

The |program format specified by ISO 6983 is commonly referred to as “G code-programming” or “ISO
progfamming”.

Compliance with 1ISO 6983 does not guarantee interchangeability of machine control prografns between
diffefent machines/machine tools. Annex D details some of the additional considerations necess3ry to ensure
this interchangeability.
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Automation systems and integration — Numerical control of
machines — Program format and definitions of address
words —

Part 1:

Data format for positioning, line motion and contouring.c

Sy

1

This

stems

Scope

part of ISO 6983 specifies requirements and makes recommendations for a data format fo

line motion and contouring control systems used in the numerical eeftrol of machines. This part

help
pron
num
inten

5 the co-ordination of system design in order to minimize the€ variety of program manuscripts
ote uniformity of programming techniques, and to fosterinterchangeability of input progra
prically controlled machines of the same classification by type, process, function, size and a
ded that simple numerically controlled machines & programmed using a simple form

systematically extensible for more complex machines.

This
mac
appl

2

The
refer]
docu

ISO

3

hines and drafting machines used specifically and exclusively in the shipbuilding indu
cation, a related format (“the ESSI Format®) is specified in ISO 6582.

Normative references
ences, only the edition cCited applies. For undated references, the latest edition of the
ment (including any@mendments) applies.

P806, Industrialaltomation systems — Numerical control of machines — Vocabulary

TermS.and definitions

following referenced doCuments are indispensable for the application of this document.

ontrol

positioning,
of 1ISO 6983
required, to
ms between
ccuracy. It is
at, which is

part of ISO 6983 is not intended for use in the-specialized cases of numerically controlled flame cutting

stry. In this

For dated
referenced

For theZpurposes of this document, the terms and definitions given in ISO 2806 apply.

4 Program format

The machine program shall be structured in blocks of data, which contain sets of commands to the control
system. A block shall consist of a number of words each of which is a specific instruction to the control system.

A character designated “end of block” shall terminate every block of data and in addition shall precede the first
block of data.

A “program start” character shall precede all control data including “end of block”. It is recommended that it
should be used as an “absolute rewind stop” character.
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All alphabetic, numeric and special characters shall conform to Annex A. Those characters required for
reproducing a hard copy of the machine program, listed in Annex A as “non printing characters”, shall be
ignored by the control equipment, with the exception of the LF/NL (end of block) character.

If there is any group of characters that is not to be processed in accordance with this part of ISO 6983, this
group shall be within parenthesis characters (control out — control in). Any such group shall not contain either
“” or “%” characters. This group may be processed for display purposes, e.g. as instructions to an operator.

Where it is necessary to identify a machine program, this identification should be placed immediately after the
program start character and before the first “end of block” character. If the identification contains alpha
characters, the entire identification should be enclosed with parentheses. Where it is desired to identify a

machine pr

block” for th|s identification. If the program number is greater than the system can store or display, the

significant d

It is recom
permissible
function cha

The “/” (slas
operator. W

A general @
configuratior

A classificafjon of the data in a block shall be used to specify the’programming detail for a system

machine cor
For position
When a syq

measureme
The mode o

G70inc

G71 msg

5 Forms

5.1 Data

A block of data shall'consist of the following:

its shall be displayed.
ended that the alignment code should be used at all positions in the program. at which

o start the machine sequence. When used, this code shall be as defined in_6-37 The align
acter “.” may be used as an intermediate rewind stop character.

) character shall be used to provide an “optional block skip” function validated at the option g
en used, this character shall immediately precede the “sequence number” word.

lassification of the format shall be used to detail the capabilities of a system and ma
. This is called the general format classification and is defined in Annex B.

figuration. This is called the detailed format classification and is described in Annex C.
values or length values, either metric or inch units of length shall be used.

tem has the ability to use machine programs which have been prepared in either syste
nt, preparatory codes shall be used to.signify whether the coded data is in metric or inch va
control shall be selected by one of thé following G codes (preparatory function codes):

h data input;

tric data input.

t make-up

block

nd of
least

it is
ment

f the

thine

and

m of
lues.

a) the seq

ence number word:

b)

the data word;

Tab characters, which are optional for the tabulation of a printed copy of the data, may be inserted between
words but shall be ignored by the control system.

5.2 Data words

The data words shall be presented in the following sequence and shall be not repeated within one block.
However, existing control systems may permit the repetition of non dimensional words, but it is recommended
for maximum machine program interchangeability that this facility should not be used.
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The sequence is as follows:
a) the preparatory words “G”;

b) the “dimension” words, which shall be arranged in the following sequence: X, Y, Z, U, V, W, P, Q, R, A, B,
C;

c) the “interpolation or thread cutting lead words” |, J and K, which apply only to a specific group of axes and
shall immediately follow that group; the words shall conform in detail to Clauses 7 or 11;

d) the “feed function” word (or words), which applies to one or more of several axes and shall follow the last
fmension word to Which It appiies and immediately Tollow the applicable Interpolation parameter words;
he word shall conform in detail to 6.3;

e) [he “spindle speed function” word (or words);
f)  the “tool function” word (or words);

g) [he “miscellaneous function” word (or words).

5.3 | Omitted words

Wordls may be omitted in a specific block of data. This should e understood as meaning that there is no
change in the condition of the machine with respect to the function denoted by the omitted word. Therefore,
the “end of block” character may be used after any complete word. Instructions that are inherently executed in
a single block shall be repeated whenever necessary.

6 ords

6.1 | All words

The pddress character shall be the first_in the word and it shall be followed by an algebraic sign, if required,
and then by digital data. The address character shall be in accordance with Annex A.

The jmplicit position of the decimal sign shall be defined by the detailed format classification (sge Annex C).
All cpntrol systems shall aceept implicit decimal sign programming. Optionally, the decimal sign character may
be rgcognized.

Implicit decimal signiand explicit decimal sign format shall not be mixed in any machine program.
In the explicitdecimal sign format mode, words from which the decimal sign is missing shall be interpreted as

whole numbers? The procedure for recognition of explicit decimal sign format shall be defined in|the detailed
formpt classification (see Annex C).

L o e Lof oy T RO Loit o Lo £ PREDRETT RPN PRROR T HF
In orbtertoreducethe-amountof-data—with-the mprcti-Gecimarstighrormat etinerreating—zZerosS—ot |y, or tralllng

zeros only, shall be omitted. It is recommended that leading zeros should be omitted.
Zero omission shall be specified in the detailed format classification (see Annex C).

With explicit decimal sign format, both leading zeros before the decimal sign and trailing zeros after the
decimal sign may be omitted.

EXAMPLE 1 X1030 represents a dimension of 1 030 mm in the X-axis.
EXAMPLE 2 X.03 represents a dimension of 0,03 mm in the X-axis.

In either decimal format, a dimension containing only zeros shall be expressed by at least one zero.

© 1SO 2009 - All rights reserved 3
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6.2 Address indexing

6.2.1 Axis

indexing

For machine tools with a higher number of axes, the address indexing may be used. This index digit of the
address shall follow directly after the address character. The index shall be an unsigned integer greater zero
(0). The maximum index value is specified in the machine description. Leading zeros may be omitted.

For the separation of the index value and the address value, the equal (=) sign is used.

EXAMPLE G00 X1=123.456 Y1=234 72=10.1 F100 S1000.

Indexing of [addresses may be mixed with non-indexed addresses if there are addresses whichihave no
relation to agy indexed address.

NOTE This axis indexing is used in ISO 841.

6.2.2 Geng¢ral indexing

For maching tools with a higher number of axes, auxiliary axis, spindles, toohmagazines, etc., address
indexing may be used. This index digit of the address shall follow directly after‘the address character| The
index shall be an unsigned integer greater zero (0). The maximum index Value is specified in the maghine
description. |L.eading zeros may be omitted. The indexing of G codes is not'intended.

For the sepdration of the index value and the address value, the equal (=) sign is used.

EXAMPLE G00 X1=123.456 Y1=234 Z1=10.1 F1=100 M1=3 S1=4000.

Indexing of [addresses may be mixed with non-indexedaddresses if there are addresses which have no
relation to any indexed address.

This indexing can also be used for machine tools with more work groups. This work grouping can be redlized
by grouping the axis systems using the address’indexing, e.g.:

— X1=, Y1, Z1=, G1=, M1=, S1=, ... inthe first axis system (work group 1);

— X2=, YZ=, Z2=, G2=, M2=, S2=, .-in the second axis system (work group 2).

6.3 Dimehsion words

It shall be ppssible to use both absolute dimension words and incremental (relative) dimension words| The
mode of the|control shalllbe selected by one of the following G codes:

a) G90 Abpolute\dimension;

b) G91 Incrementatdimensions:

All linear dimensions shall be expressed in millimetres or inches and decimal fractions thereof.

Angular dimensions shall be expressed either in degrees and decimal parts thereof, or in revolutions or
decimal parts of a revolution. The use of degrees and decimal parts of a degree is recommended for the
expression of all angular dimensions.

The algebraic sign (+ or —) is part of the dimension word, and shall follow the address character and shall
precede the numerical character. If the sign is omitted, a plus (+) sign shall be assumed. The control system
shall use the negative sign for a negative absolute dimension word and for a negative direction movement
with an incremental word.

© 1SO 2009 - All rights reserved
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The resolution of the linear and angular dimensions used in the program shall be defined by the detailed
format classification (see Annex C).

6.4 Non-dimensional words

6.4.1 Sequence number

The number of digits shall be specified by the detailed format classification (see Annex C). If a sequence
number word in a machine program contains more digits than are specified by a particular control equipment,
the least significant digits shall be displayed.

It is fecommended that at all positions in the program at which it is permissible to start a machine sequence,
the dlignment code should replace the sequence number address character N.

6.4.31 Preparatory function

The |preparatory function shall be expressed by the address character G followed by a code@d number in
accardance with Annex E.

6.4.3 Feed function

The humber of digits shall be designated by the detailed format classification (see Annex C).
Seleftion of the type of feed function shall be by the following preparatory (G) codes:

a) [G93 Inverse time;

b) [594 Feed per minute;

c) [G95 Feed per revolution.

It is fecommended that when the feed istindependent of spindle speed, the digits should represent directly the
vectorial motion in millimetres per minute’or inches per minute.

When the feed is dependent onspindle speed, it is recommended that the digits should represent directly the
vectorial motion in millimetres(perrevolution or inches per revolution.

When the feed is applied-t0 a rotary motion only, it is recommended that the digits should reprgsent directly
the jectorial motion in(degrees per minute.

When simultaneouss interpolation in both linear and rotary axes are possible, independent of spindle speed,
the rpte of vectorial motion may be expressed as a feed command. This feed command shall be the reciprocal
of time in minutes to execute the block and is equivalent to the vector velocity (expressed in npillimetres or

It is recommended that preparatory code GO0 should be used for rapid positioning (see Annex E).

As an alternative, if the F word is used for traverse, the code shall be specified in the detailed format
classification and it shall be defined as modal or non-modal.

For any combination of interdependent axes which can be moved simultaneously or sequentially with the
principal axes, the F character shall be used as address for the feed word. An independent axis which can be
moved simultaneously with the principal axes shall use the E character as address for the feed word.

As an alternative to the recommended practice, the feed function may consist of a two-digit code with
increasing arbitrary values of feed rate represented by increasing code number.

© 1SO 2009 - All rights reserved 5
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6.4.4 Spindle function

The number of digits shall be designated by the detailed format classification (see Annex C). Where
necessary, selection of the type of spindle speed function shall be made by the following preparatory (G)
codes:

a) G96 Constant surface speed;

b) G97 Revolutions per minute.

It is recommended that when the digits represent RPM, they shall represent directly the spindle rotation in
revolutions perminute-

When the diits represent surface speed (see Clause 12), the digits shall represent metres per minute or feet
per minute.

As an alternjative to the recommended practice, the spindle function may consist of a two-digit code,| with
increasing afbitrary values of spindle speed represented by increasing code number.

6.4.5 Toollfunction
The T word [shall be used for tool selection and optionally the same word may select the tool compensjation

offset. When tool compensation offset is selected by a different word, the‘D word is recommended. The T
word, and the D word if used, shall be designated by the detailed format elassification (see Annex C).

6.4.6 Misgellaneous function

The miscellgneous function shall be expressed by a coded number in accordance with Annex E.

6.4.7 Parameters

For a flexible programming method, calculations of axis values or setting of parameters for a subrouting are
necessary. The kind of use of these features shall be specified in the manual, i.e.

— which afldress character is used as parameter: P, Q or R;
— which operations are allowed, e.g-arithmetic, trigonometric, logical,
— which memory addresses are ‘used for the parameters.

In these cages, the parameter index is the memory location of the parameter, and address indexing is
mandatory.

EXAMPLE 1 R11 =22)2 (The content of parameter R11 is set to 22.2)

EXAMPLE 2 R29=R9+R15 (Parameter content addition, result is stored in parameter R29)

EXAMPLE 3 X2=1T05FR9Y (XZ-position results of addition of 105 and the content of RY)

7 Programming methods for interpolation

7.1 Principles

Interpolation is performed over a pre-determined portion of a given curve. The portion interpolated is called a
“span” and may be covered by one or more blocks of information. Data necessary to define a “span” shall
obey one or more of the principles below.

a) An appropriate G code shall be used to define the functional nature of the curve, i.e. linear, circular or
parabolic.

6 © 1SO 2009 — All rights reserved
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a)
b)

The
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The starting point of each span shall be identical to the end point of the previous span and, therefore, it is
not necessary to repeat this point in the new block. Each subsequent point of the span for which
coordinates are specified shall require a separate block of information and shall use a valid dimension
address, such as X, Y or Z.

Interpolation parameters shall be addressed I, J or K and shall be used for defining the geometric
properties of the curve as defined for each interpolation method.

In cases where an algebraic sign is required with the interpolation parameter word, it shall follow the
address character and precede the numeric characters. If the sign is omitted, a plus sign shall be

assumed.

Linear interpolation

valugs to be programmed.

Y i

pight line span shall be defined in one block which contains

he G function word (if not currently active). GO1 linear interpolation;

P, (X, ¥,

he coordinates of the end point, which shall be expressed as dimension werds (see 6.3).

example in Figure 1 shows the geometric properties of the span and gives an example of th

P, (x., ¥,.2)

=Y

e coordinate

z¥

Using end point (GO1XYZF)

Absolute dimensions

Incremental dimensions

X=X1

Y=y,
Z:Z1

X=X1 —Xp

Y=y1-»0
Z:Z1 —Zp

Figure 1 — Example of linear interpolation in the XY plane for motion from point P, to P,
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lar interpolation

Circular interpolation defines a circular span lying in a plane parallel to one of the three principal planes of
reference. The example in Figure 2 shows the geometric properties of a typical circular span and gives an
example of the coordinate and interpolation values to be programmed. It is recommended that circular
interpolation should be programmed by defining the span (up to full circle) in one block. As an alternative, the
programming of circular interpolation may be limited to a span lying in a quadrant for each block.

The block shall contain

the G function word (if not currently active): the G02 Circular interpolation arc clockwise (CW); the G03

a)

Circular
b) the coo

and add
c) theinte
It is recommn]
point to the
follows:

I will be

J will bg

Systems thgt do not require an algebraic sign for circular_interpolation shall ignore any sign character i

interpolation
dimension W

When circul
interpolation
blocks shall

the linear mgtion.

EXAMPLE

The speed ¢

the same tinpe.

Where a prg
selected in &

K will bg the dimension parallel to Z.

Interpolation arc counter-clockwise (CCUVV);

dinates of the end point, which shall be expressed in either absolute or incremental dimensio
ressed by any valid motion address, such as X, Y or Z;

polation parameters addressed I, J and K, which define the centre of the arc.

ended that the |, J and K words should be the incremental (relative) dimension from the st3
centre of the circle, irrespective of whether the dimension words are.incremental or absolut
the dimension parallel to X;

the dimension parallel to Y;

word. As an alternative, the |, J, and K words shall be programmed in the same mode a
ords.

br interpolation is to be combined-'with simultaneous linear interpolation (the so-called “h
'), the plane of circular interpolation shall be selected by a preparatory function. Interpol
be as specified with the addition of a third dimension word, which shall indicate the end po

N10 G17
N15 G1 G90 X0 YQ_Z0F50
N20 G2 X20 Y20:120°J0 Z10

(Plane selection)
(Linear interpolation to X0 YO Z0)
(Helical interpolation clockwise 90 degrees)

f the linear_ movement is determined in a way that both movements (circular and linear) fini

paratory function is required to select one of the principal planes of reference, the code sh4
ccordance with Annex E.

ns

rting
b, as

h the
5 the

Blical
ation
nt of

sh at

Il be
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7.4
7.4.1

It is
inter

¥

}E\
=
LR Y
~t- x[] -
- Xc -
GO2XYRE
Absolute dimensions Incremental dimensions
X= X1 X= X1 —Xp
Y=y Y=y1-)0
I =X ="x9 I=x;-xg
I=ye—0 J=yc—0

+X

Figure 2 — Example-of circular interpolation in the XY plane for motion from point Pg[to P,

Parabolic interpolation

Parabolic interpolation defines a parabolic span lying in any plane.

recommended that the method of programming of the span should be by definition by threg points. The
mediate point and the end point shall be programmed in successive blocks. The exampl¢ in Figure 3

sho

s—the geometric properties of the-sparmand gives examptes of meanings of the coordimate—values to be
programmed. The first block shall contain

a) the G-function word (if not currently active): GO6 Parabolic interpolation;

b) the coordinates of the intermediate point.

The following block shall contain the coordinates of the end point. The coordinates of all points shall be
expressed in either absolute or incremental dimensions and addressed by any valid motion address, such as

X, Y

orZ.
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7.4.2 Alternatively, the span may be defined in one block using interpolation parameters. The block shall
contain

a)

b)

c)

the G-function word (if not currently active): GO6 Parabolic interpolation;

the coordinates of the end point, which shall be expressed in either absolute or incremental dimensions
and addressed by any valid motion address, such as X, Y or Z;

the interpolation parameters addressed by I, J, K.

I, J, K should be the coordinates of the tangent intersection point.

10

y4

start poin
tangent i
intermedi
end point]

YA

tersection peint

bte point (tangent parallel to PO, P2)

Using intermediate point (GO6YXZF) and end point (XYZ)

>V

Block Absolute dimensions Incremental dimensions
X=x4 X=x1-xp
First block Y=y Y=y1-)
Z =z Z=1z1—-20
X=xp X=x3 =X
Second block Y=y, Y=ys-y4
Z=1zp Z=1zp—1z4

Figure 3 — Example of parabolic interpolation in three axes by the method of programming in two

successive blocks
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8 Tool length offset and tool offset

When tool length offset is included, it provides the possibility of moving a tool a distance along the Z-axis
equal to the value entered into the control equipment. The offset distance, and where applicable the sign, may
be inserted via manual data input switches or other means.

When tool offset is included, usually for lathes, it provides the possibility of moving a tool a distance along
specified axes, normally X and Z. The offset value shall be inserted as described above.

The offset move shall be possible without the use of any preparatory codes. Removal of the offset shall be
accomplished by a zero (0) value in the digits of the tool function that are allocated to selection of the offset
valué¢.

9 [Tool radius (diameter) offset

When the tool radius (diameter) offset is included, it provides the possibility_6f\'moving a topl the same
distance along both the X- and Y-axes to the value entered into the control equipment (half for diameter offset).
The pffset distance, and where applicable the sign, may be inserted via manual data input switghes or other
meaps.

The ontrol equipment shall provide preparatory codes to signify theblock in which the offset shall be added
first.

It is fecommended to use the preparatory codes G43 Tool offset positive and G44 Tool offset negative (see
Anngx E) to signify the block in which the offset shall be" introduced and whether it shall he added or
subtracted from the commanded axis dimension. As an,alternative to G43/G44, the D address can be used to
signify a positive tool offset. The offset can be cancelled by G40 (see Annex E).

10 Cutter compensation

Wheh cutter compensation is included (nja control system, it provides the possibility of modifying the tool path
to take into account the dimension of the actual tool.

Comipensation shall be applied-to.the following contouring modes:
— linear interpolation;

— [ircular interpolation.

The pompensation parameter shall be determined by values entered into the control system storg, via manual
datalinput or'other means. The store position shall be identified by the T word, unless a separate D address

has peen‘used. The range of compensation shall be specified in the control system specification. Cutter
compensation may be applied to a succession of motion blocks which include circular interpolation.

Co ensation shall nnf, hn\Aln\/nr, be introduced or removed in circular infnrpnlaﬁnn blocks

The control system shall provide the preparatory functions G40, G41 and G42 (the operation of these G codes
is specified in Annex E). The compensation shall be applied to all motion generated from blocks containing
G41 or G42 and all subsequent blocks until G40 is read, when the operational T word store identity has a
value other than zero. Before a further T word (or D word) is programmed, a G40 shall be used to remove the
original compensation.
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11 Thread cutting

When the feature thread cutting is incorporated in the control system, the data required shall be the axis move,

the lead and

a preparatory code.

The preparatory functions to commence constant lead thread cutting and at completion to reset the program

are detailed

in Annex E (G33 Thread cutting).

The dimension words X, Y and/or Z shall be used as specified in 6.2.

The address characters to be used for the lead shall be | for the lead in the X-axis, J for the lead in the Y-axis,

and K for th
lead.

The lead difnensions shall be expressed in millimetres or inches and the decimal fractions thereof for

revolution of
Annex C). T

The feed fun

For variable
decrease in
revolution s
specified in
(rate of incrg
to specify th

12 Const

When this fi
S word is th

The preparatory code G96 shall be used to start the constant surface speed operation and G97 shall r|

the S word G
When a limi

digits of the
S word shou

13 Dwell

A delay betv
duration of t

b lead in the Z-axis. As an alternative to |, J or K, the address F or E can be used to speci

the spindle. The number of digits shall be designated by the detailed format classification
nere shall not be an algebraic sign.

ctions word is not required with constant lead and shall not be programmged.

lead threads, the I, J and K words shall be the initial lead dimensions. The rate of increa
lead per revolution shall be expressed in millimetres per reyolution squared or inches
quared and addressed by character F. When the F word iS used in this manner, it shg
the detailed format classification (see Annex C). As an alternative to |, J or K (initial lead) &
ase or decrease in lead), the address F can be used to specify the initial lead and the addrg
b rate of increase or decrease in lead per revolution.

ant surface speed

required surface speed (see 5.3).

ack to revolutions per minute.

ation of the spindle speed)is necessary, it should be programmed by G92 and the S word
S word define the maximum allowed spindle speed in RPM. The preparatory function G92 an
Id be programmed - inZa block prior to that containing G96 calling for constant surface speed.

yeen Mmaoves shall be programmed in a separate block containing G04. It is recommended thg
ne-dwell time is specified by the F word, the P word or the X word. The delay shall be in sec

y the

one
(see

5e or

per
Il be
nd F
ss K

ature is incorporated in the control systény, a preparatory code shall be used to signify thdt the

bvert

The
i the

t the
onds

when G94 i

operative and in revolutions of the spindle if G95 is operative

It is recommended that the resolution of the dwell time should be 0,1 s or 0,1 revolutions, or as specified in the
detailed format classification. As an alternative, the delay may be set by other means.

14 Reset

14.1 Gene

states

ral

It is recommended that the system should assume the following operation modes at power turn-on or after the
miscellaneous function M02 (End of program) or M30 (End of data) have been read. Exceptions shall be

defined in th

12

e detailed format classification.
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14.2 Point to point and line motion controls

The

control system should have power-on with the following states operational:

GO0 Positioning;
G40 Cutter compensation/tool radius offset cancel;
G71 Metric data;

G80 Fixed cycle cancel;

ISO 6983-1:2009(E)

(590 Absolute dimension data;

(594 Feed per minute.

14.3 Contouring controls other than those on lathes

The

(501 Linear interpolation;

(517 XY plane selection;

(540 Cutter compensation/tool radius offset cancel,
(571 Metric data;

(580 Fixed cycle cancel,

(590 Absolute dimension data;

(594 Feed per minute.

14.4 Contouring controls.onlathes

The

(501 Linear interpolation;
(540 Cutter.compensation/tool radius offset cancel;

(571, Metric data;

control system should have power-on with the following states operational:

control system should have power-on with the following states operational:

on . a 1 L-

OUU 1T TATU uymc wdarivel,

G90 Absolute dimension data;
G94 Feed per minute;

G97 Revolutions per minute.

© 1SO 2009 - All rights reserved
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Annex A
(normative)

List of characters used from ISO/IEC 646

The implementation of this coded character set shall include a parity check bit on track number 8 to provide
even parity. Only the characters listed in Table A.1 shall be used.

Table A.1 — Address characters
Chpracter ISO/IEC 646 reference Meaning

A 4/1 Angular dimension about X-axis

B 4/2 Angular dimension about Y-axis

C 4/3 Angular dimension about Z-axis

D 4/4 Second tool function

E 4/5 Second feed function

F 4/6 First feed function

G 417 Preparatory function

H 4/8 Unassigned

| 4/9 Interpelation parameter of thread lead parallel to X
J 4/10 Interpolation parameter of thread lead parallel to Y
K 4/11 Interpolation parameter of thread lead parallel to Z
L 4/12 Unassigned

M 4/13 Miscellaneous function

N 4/14 Sequence number

(0] 4115 Unassigned

P 5/0 Tertiary dimension parallel to X or parameter

Q 51 Tertiary dimension parallel to Y or parameter

R 5/2 Tertiary dimension parallel to Z or parameter

S 5/3 Spindle speed function

T 5/4 First tool function

] 5/5 Secondary dimension parallel to X

\v/ 5/6 Secondary dimension parallel to Y
w 517 Secondary dimension parallel to Z

X 5/8 Primary dimension X

Y 5/9 Primary dimension Y

z 5/10 Primary dimension Z
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Table A.1 (continued)

ISO 6983-1:2009(E)

Character ISO/IEC 646 reference Meaning
0 3/0 0
1 31 1
2 312 2
3 3/3 3
4 3/4 4
5 3/5 5
6 3/6 6
7 317 7
8 3/8 8
9 3/9 9
% 2/5 Program start
( 2/8 Control out?
) 2/9 Control in@
+ 2/11 Plus
, 2/12 Comma
- 2/13 Minus
2/14 Deéecimal sign
/ 2/15 Optional block skip
3/10 Alignment function

= 3/13 Equal (used for axis indexing)

TAB 079 Tabulation®

LF/NL 0/10 End of block?

CR 0/13 Carriage return®

SP 2/0 Space®

DEL 7115 Delete®

a8  Bee Clause 4.
b Non-printing characters.

© 1SO 2009 - All rights reserved
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Annex B
(normative)

General format classification

ral

The format g

B.2 First

The first grg
contouring a

a) charact
“p
oL
“D”
“or
b) charact

M

u|u1

uNn

B.3 Seco

The second
control systs

lassification shall consist of two groups of characters, as defined below.

group

up of two (2) alpha characters shall contain one character pertaining to pasitioning/line mq
nd one character pertaining to units of measurement, as follows:

br pertaining to positioning/line motion/ contouring
for positioning only, or

for positioning and line motion, or

for positioning, line motion and contouring, or

for contouring only;

br pertaining to units of measurement

for metric units of measurement, or

or inch units of measurement;.or

for control equipment that-accepts both metric and inch units of measurement.

hd group

group shall‘comprise three digits denoting the geometrical characteristics of both maching
ms, as<follows:

digit' shall show the number of motions controlled either digitally or symbolically (i.e. by

a) the first
switch);

b)

c)

16

the second digit shall show the number of motions controlled by the dimension words;

the third digit shall show the number of simultaneously controlled motions.

tion/

and

limit
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B.4 Example

For example, a classification “PM 322" denotes a control system which has the following characteristics:
— positioning only (“P”);

— metric units of measurement (“M”);

— 3 motions controlled by the control system;

— motijons controlled by numerical data (the third, the Z-axis, by limit switches):

— P motions can be positioned simultaneously.

© 1SO 2009 — All rights reserved 17
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Annex C
(normative)

Detailed format classification

The detailed classification shall specify the words and length thereof that are required by the system, and shall
detail the special characters that may be programmed, in the following order:

a) the prog
b)
c) the opti
d) theexp
e)

The address

the first

the third

If the algebr
trailing zeros

Non-dimens
words, e.g. i

Other non-d

0 (zero) if leading zeros can be omitted; and the last digit indicating the maximum number of digits in the

If trailing zer

When a faci
facility.

The end of 4

EXAMPLE

the alighment character symbolized by

any lett¢r used as an address for a word in the system, and recorded in the propéer sequence.

the second digit indicates the number of decimal decades ahead of the decimal sign;

ram start character symbolized by “%” (percent sign);

(colon);
bnal block skip character symbolized by “/” (slash);

icit decimal sign symbolized by “DS” (.);

character of every dimension word shall be followed by three digits:

digit is a zero, which indicates that leading zeros can be omitted,;

digit indicates the number of decades after the decimal sign.

hic signs are required, the plus (+) sign shall be inserted between the address and the first di
may be omitted instead of leading zeros, the zero (0) shall be the last digit instead of the firs

onal words which specify decimal yalues shall be coded in the same manner as dimens
hterpolation parameters, feed and.speed functions.

mensional words shall have.up to two digits following the address character, the first digit be
ps may be omitted instead of leading zeros, the zero shall be the last digit instead of the first.

ity changes thedetailed format classification of a word, the change shall be indicated agains

lock character shall be symbolized by an asterisk (*).

%:/DS N03 G02 X+053 Y+053 Z+053 F031 S04 T04 M02* (with dwell facility, the F word becomes §

it. If
!

jonal

ng a
vord.

that

F022)

The above example denotes a system with explicit decimal sign, program start, alignment and block skip features. Leading
zero suppression is confirmed with the following meaning of the data words:

three-digi

X dimens

Y dimens

Z dimens

18

t sequence number;

two-digit preparatory function;

ion with algebraic sign, five digits to the left of the decimal sign and three to the right;
ion with algebraic sign, five digits to the left of the decimal sign and three to the right;

ion with algebraic sign, five digits to the left of the decimal sign and three to the right;
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— four-digit feed rate, three digits to the left of the decimal sign and one to the right (changes to two digits to the left of
the decimal sign and two to the right when a dwell is programmed);

— four-digit spindle function;
— four-digit tool function;
— two-digit miscellaneous function.

NOTE The program format does not provide for space characters. Spaces between elements in the above example
are only for the clarity of the text.
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Annex D
(normative)

Notes for program interchangeability

The notes in this annex are for the guidance of users who wish to have interchangeability of control programs
between differing machine tools and control systems (i.e. numerical controls).

It shall be d
controls hav

btermined that the machines have the same or similar configuration and capability, and thg
b the same format specification.

t the

Interchangeability of control programs is unlikely to be possible between different machine tools of a complex

nature, e.g.

However, it
complex fac

The degree
capability, n
functions, an

Machine ax
considered.

Machine fun|
taken into aq

spindles, etd.

It is recomn
changing or
optional sto
recognizing
be analyzed

With resped]

whether cortlect operation will restlt between the interchanged systems.

With respec
include mirrg
functions.

Any G or M

machines with multi-spindles or lathes with varying lead during a thread cutting maode.

may be possible to program a workpiece for these machines to this part 0f’1ISO 6983 whe
lity of the machine is not required.

of interchangeability will depend on the conformity of the machines with respect to fung
Aange, horsepower, geometric relationship of axes, preparatery, miscellaneous and to
d other considerations.

s dynamics, such as maximum step velocity capabilityyand concerning capability, shoul

ction codes (e.g. M, S, T) should be analyzed to-make sure that required machine function
count. This includes auxiliary code-initiated sequencing for tool changers, clamps, pallet shu

nended that the “optional stop” code’(MO01) be included in data block where spindle s
tool indexing, for example, is required to be performed manually on one of the machines,
b facility would be selected when”a function needs to be operated manually. A contro
these machine function codes in the program should ignore them, but the consequences sk
for protection of the operator,y machine, and workplace.

t to feed and speed. coding, the programmer shall review the feeds and speeds to deter

to non-programmed functions, certain functions are normally controlled by the operator. T
r image, axis-interchange, amount of cutter compensation, floating zero or zero offset, and si

codé. which is used but not specifically defined (see Annex E) shall be checked for compatibili

n the

tion,
oling

d be

5 are
ttles,

beed
The

not
ould

mine

hese
milar

Ly.

Some control systems permit more than one preparatory function word in a single block. For maximum
interchangeability, only one such word should be coded per block.

20
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Annex E
(normative)

Preparatory (G) and miscellaneous (M) function codes

E.1 Coding of preparatory (G) function codes

Preparatory (G) function codes are represented by the letter G followed by a two-digit integer(unisigned) (see
Table E.1). Some modern controls have extended the G code to integers containing three-or|more digits,
howegver, harmonization is not possible due to different usage. Consequently, this part-of’ ISO 983 covers
only the two-digit G codes commonly used.
Table E.1 — Assignment of preparatory (G) function codes
Qode Function Description Duration@
G00 Rapid positioning A mode of control in which mavement to the programmed| FRC(a)
point occurs with maximum,_€’g. rapid, feed rate; a feed rate
previously programmed-is.jignored but not cancelled, and
the movements in different axes may be uncoordinated.
GO1 Linear interpolation A mode of control,;<used for a uniform slope or straight line|| FRC(a)
motion, that usés;the information contained in a block to
produce veldcities proportional to the distances to be
moved in two or more axes simultaneously.
G02 Circular interpolation arc Circulan interpolation in which the curvature of the path offf FRC(a)
clockwise the topl with respect to the workpiece is clockwise when the
plane of motion is viewed in the negative direction of the
axis perpendicular to it.
Remark to circular interpolation’ |A mode of contouring control that uses the information
contained in one block to produce an arc or a circle, the
velocities of the axes used to generate the arc being varied
by the control.
G03 Circular interpolation arc Circular interpolation in which the curvature of the path of|| FRC(a)
counter-clockwise the tool with respect to the workpiece is counter-clockwise
when the plane of motion is viewed in the negative direction
of the axis perpendicular to it.
G04 Dwell A timed delay of programmed or established duration, not| TBO
cyclic or sequential; i.e. not an interlock or hold.
G05 Unassigned® DDFC
GO06 Parabolic interpolation A mode of contouring control which uses the information{ FRC(a)
contained in one or more blocks to produce a span of a
parabola. The velocities of the axes used to generate this
arc are varied by the control.
GO07 to G08 | Unassigned® DDFC
G09 Exact stop® Used to stop the movement of the axis (for a short time)| TBO
after the end of the block.
G10 to G16 | Unassigned® DDFC
© 1SO 2009 — All rights reserved 21
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