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Foreword

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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document is a geometrical product specification (GPS) standard and is to be regarded as a general
GPS standard (see ISO 14638). It influences chain links A, B and C of the chain of standards on size,
distance, form, orientation and location.

The ISO/GPS matrix model given in ISO 14638 gives an overview of the ISO/GPS system of which this
document is a part. The fundamental rules of ISO/GPS given in ISO 8015 apply to this document and
the default decision rules given in ISO 14253-1 apply to the specifications made in accordance with this

docu

ment, unless otherwise indicated.
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Geometrical product specifications (GPS) — Geometrical
tolerancing — General geometrical specifications and
general size specifications

1 Scope
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Normative references

TermsS and definitions

document gives rules for definition and interpretation of general geometrical specif
Fal size specifications defined according to ISO 8015:2011, 5.12.

ral specifications defined in other standards, and the link to these standards, are no

beneral geometrical specifications and general size (linear or angular)/specification
locument apply only to integral features (including features of size}.

e specifications do not apply to derived features or integral lines{see ISO 17450-1 for th
egral features and derived features).

nsions other than linear or angular sizes (see ISO 14405*2) are not covered by this do

following documents are referred to in thestext in such a way that some or all of t
fitutes requirements of this document. Eor dated references, only the edition cited
ted references, the latest edition of the.féferenced document (including any amendme

015, Geometrical product specifications (GPS) — Fundamentals — Concepts, principles q

7450-1, Geometrical product specifications (GPS) — General concepts — Part 1: Model for
fication and verification

17450-2, Geometrical product specifications (GPS) — General concepts — Part 2: |
fications, operators,uncertainties and ambiguities

2432, Geometricalproduct specifications (GPS) — Features utilized in specification and |

5378, Geometrical product specifications (GPS) — Characteristics and conditions — Defi

cations and

L covered by

s defined in

b definitions

rument.

heir content

applies. For
hts) applies.

nd rules
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Basic tenets,

erification
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[SO 22432 and ISO 25378 and the following apply.

SO 17450-2,

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

3.1

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

general geometrical specification
geometrical specification indicated in the technical product documentation (TPD) which is not an
individual specification
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general size specification
size specification (linear size specification or angular size specification) indicated in the technical

product doc

umentation (TPD) which is not an individual specification

Note 1 to entry: Linear size specifications are defined in ISO 14405-1. Angular size specifications are defined in

[SO 14405-3.

3.3

integral feature

geometrical

feature belonging to the real surface of the workpiece or to a surface model

Note 1 to ent

Note 2 to ent]
real surface
physical par
workpieces.

Note 3 to ent

— apartiti
— apartiti
— acollect
[SOURCE: IS
4 Basic]
4.1 Gene
When using

aware of thd

overloo

Fy: An integral feature is intrinsically defined, e.g. skin of the workpiece.
ry: For the statement of specifications, features obtained from partition of the surfaceymodel

's of the workpiece that have specific functions, especially those in contact with the adj

'y: An integral feature can be identified, for example, by:
bn of the surface model;

bn of another integral feature;

on of other integral features.

0 17450-1:2011, 3.3.5]

principles

ral

general geometrical specificatjons or general size specifications, the designer shou
following risks:

king important functionalTequirements;

— selectinfg unnecessarily tighttolerances regarding the functional requirement.

It is the resy
— functio

— thegeo

the enti

onsibility of thedesigner to ensure that:

| requirements are properly defined;

]:1
etricalfeatures influencing the functions are properly specified;

re part, i.e. all geometrical features, is completely and unambiguously specified.

or of

f workpiece shall be defined. These features, called “integral features”, are models jof the difflerent

acent

d be

General geo

indications in a TPD.

4.2 Basicrule

This document defines two types of general specifications:

— general

— general

geometrical specifications;

size specifications.

metrical specification and general size specification are ways of minimising the number of

Rule A: only the specifications defined in Tables 1 and 2 shall be used to define general geometrical
specifications, general size specifications or both on integral features.
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4.3 Indication in a technical product documentation (TPD)

Rule B: to apply general geometrical specifications, general size specifications or both according to
this document, it shall be clearly indicated in or near the title block or in the product definition data set
according to the following rules:

— wording ‘General tolerances’ followed by a reference to this document (i.e. ISO 22081), followed
by the indication of the general geometrical specifications, the indication of the general size
specifications or both (see Figure 1).

General tolerances ISO 22081
AENBEE

Linear sizes: 20,25@F)
Angular sizes : +0,5°

/

Figure 1 — Indication of general geometricalspecifications and general size specifications

The tolerance values can be defined as:

— gingle values; or

— YVariable values.

Varigble values may be dependent on either or both of:

— the dimensions of theése integral features;

— the distance of thejintegral feature to the datum system (the TEDs).

Wheh variable tolerance values are used, unambiguous rules should be defined to obtain these values
from|a table (§ée Annex A) or from other documents (see Figure 2).

General tolerances IS0 22081

|| 11]A]B] ] See table 1in document 123456
Linear sizes: #t2(E) See table 2 in document 123456
Angular sizes : +£3° See table 3 in document 123456

Figure 2 — Example of indications with the tolerance values tabled in a referenced document

5 General geometrical specification

5.1 Rule for indicating the general geometrical specification

Rule C: the general geometrical specification (see 3.1) shall be indicated with a surface profile
specification (see Table 1 and Figure 3).

© IS0 2021 - All rights reserved 3
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Table 1 — General geometrical specification

Type

Example of specification indications in or near the title block

General geometrical specification

[=]o12]Aa]B] (]

NOTE See 5.3 for datum systems.

Apart from the characteristic (which can only be surface profile), any specification element from
[SO 5459 and ISO 1101 may be used in general geometrical specification as long as they do not contradict
the rules given in this document.

5.2 Rule

or the applicability of the general geometrical speciiication

Rule D: the [general geometrical specification shall apply to each integral feature independently op the

product, with the following exceptions (see Figure 3):

1) an integral feature specified by a size specification (individual size specificatign)or genera] size
specificption);

2) anintegral feature or its derived feature specified by an individual geometrical specification;

3) adatunj feature used in the datum system defined in the datum section’of the general geometrical
specificption (see 5.3);

4) an integral feature indicated with simplified representation and not included in the CAD modgl, for
example edges, fillets or screw threads.

NOTE1 Gg¢neral geometrical specification applies to integral features irrespective of a surface tefkture

specification

NOTE 2  The general geometrical specifications are in accordance with the independency principle anfd the

feature prindiple.

NOTE3  When individual specifications are applied on one or more portions of a single integral featur¢, any

other portior]

is considered as another integral feature.

© ISO 2021 - All rights reserved
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os[afB] |
10 0,1
SPoAA[B
\/ \
L
//103 z| A
Y 120° '

General tolerances I1SO 22081
[=2fors]ale[c]

Angular sizes: +0,5°

TEDs according fo CAD model 12345 rev |abc

a) Indication in the TPD

© IS0 2021 - All rights reserved 5
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NOTE 1
rule D.

NOTE 2

NOTE 3

the two

the two

(rule D1};

the two
geometr

datum f¢

datum fi

(rule D3);

datum f¢

datum fi

(rule D3);

datum fd

datum fi

(rule D3);

The general geometrical specification applies to the integral features with shading in b), accord

Tlhe general geometrical specification does not apply to:

b) Integral features with general geometrical specification

blanes at 120° because they are specified by a general$ize specification (rule D1);

parallel planes with 10 mm distance because they are specified by an individual size specifig

)

parallel planes with 10 mm distance because the derived feature is specified by an indiy
ical specification (rule D2);

ature A because the integral featureis specified by an individual geometrical specification (rul

bature A because datum A js\used in the datum section of the general geometrical specifid

’

ature B because the integral feature is specified by an individual geometrical specification (rul

bature B because.datum B is used in the datum section of the general geometrical specifig

’

ature C bécause the integral feature is specified by an individual geometrical specification (rul

bature/C because datum C is used in the datum section of the general geometrical specifig

’

ng to

ation

idual

e D2);

ation

e D2);

ation

b D2);

ation

the two planes opposed to datum feature C because the integral features are specified by an individual

geometr

ical specification (rule D2);

the two planes opposed to datum feature A because the integral features are specified by an individual

geometr

ical specification (rule D2).

See additional examples in Annex B.

Figure 3 — Example of application of general geometrical specification

5.3 Rules for the datum system

Rule E: in order to specify a general geometrical specification, a datum system shall be established.

6
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Rule F: the datum system indicated in a general geometrical specification shall lock all degrees of
freedom necessary to locate the tolerance zones defined by the general geometrical specification.

NOTE1 This datum system does not necessarily consist of three datums and does not necessarily lock all six
degrees of freedom.

Each of the datum features identified in the datum section of the general geometrical specification
should have individual specifications, as they are not covered by the general geometrical specification.

NOTE 2  The general geometrical specification applies to any additional datum features according to the rules
stated in this document.

6 General size specifications

6.1 | Rule for indicating general size specifications

Rule| G: the general size specifications (see 3.2) shall be indicated with a lineay size, an angular size or
both|(see Table 2 and Figure 4).

Table 2 — General size specifications

Type Specification indications inmor near the title block
General size speci- |Linear sizes: +ts/-tq or £ t5 or JS,/js,*P
fication Angular sizes : +t,°/~tg° or £t.f

a  nrepresents the tolerance grade according to ISO’286-1 and ISO 286-2 (e.g. JS13/js13).

b “IS/js” is only an example; any fundamenta] deViation defined in ISO 286 can be used.

Any s$pecification element from ISO 14405-1 and 1SO 14405-3 may be used in general size specifications
as long as they do not contradict the rules given in this document.

6.2 | Rule for the applicability of general size specifications

Rule H: general size specifications.shall apply to each feature of size which is identified ir] the TPD by
one ¢f the following methods:

1) By asize indication défining the nominal value of the linear or angular size (see Figure|4) which:
1+ has no individual tolerance;

— is not a TED; and

1+ is potan auxiliary dimension.

2) ByaCAD attribute which defines the nominal value of the feature of size.

NOTE1 General size specifications apply to features of size irrespective of a surface texture specification.

NOTE 2  General size specifications apply to features of size irrespective of a geometrical specification.

© IS0 2021 - All rights reserved 7
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120° - .

Y ,/_\ /

10 //7\\_|_/
(50)

A

General tolerances I1SO 22081

Linear sizes: £0,25®)

Angular sizes: +0,5°

TEDs according fo CAD model 12345 rev abc

a) Indication in the TPD

b) Features of size with general size specifications

NOTE1 Generalsize specifications apply to the features of size with shading in bJ, according to rule H.

NOTE 2  According to rule H, the general size specifications do not apply to:
— the two parallel planes with the dimension 25 mm because 25 is a TED;

— the two parallel planes with the dimension 50 mm because 50 is an auxiliary dimension.

Figure 4 — Example of application of general size specifications

8 © IS0 2021 - All rights reserved
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Annex A
(informative)

Example of indication with reference to a table in the TPD

Figure A.1 shows an example of general size specification where tolerance values are defined with a
reference to a table in the TPD.

General tolerances ISO 22081
SENEE

Linear sizes: See table

a) Indication

Nom|nal linear sizes | =to 6 6<S=10 0 <S=25 25 <S =50 50 < 57571070 100 < S =250 50 < S =500
Tolefance values 01 0,2 +0,3 0.4 €5 +0,75 +1

b) Table

Figure A.1 — Example of indication withreférence to a table in the TPD

© IS0 2021 - All rights reserved 9
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Annex B
(informative)

Examples

B.1 Example with integral features on which the location is not specified

Figure B.1 shows an example with integral features on which the location is not specified.

[os[A[Bl.C]
10 50,1
\/ \/
[c]
//03 cz| A

120°

\ \
IC C

General tolerances ISO 22081
[=fors[als] ]

Angular sizes: +0,5°

TEDs according to CAD model 12345 rev abc

NOTE This specification is incomplete.

— The general geometrical specification does not apply to the two planes at 120°, because they are specified by
a general size specification (rule D1). For this reason, the location of the two planes is not defined.

10 © IS0 2021 - All rights reserved
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— The general geometrical specification does not apply to the two parallel planes with 10 mm distance because
they are specified by an individual size specification (rule D1). For this reason, the location of the two planes
is not defined.

— The general geometrical specification does not apply to the two planes opposed to datum feature A because
the integral features are specified by an individual geometrical specification (Rule D2). The location of the
two planes is not defined because only a parallelism tolerance is specified.

Figure B.1 — Example with integral features on which the location is not specified

B.2 | Example with two datums in the datum system of the general geomgtrical
specification

Figure B.2 shows an example with two datums in the datum system of the.general |geometrical
specification.

The datum system A-B|C locks all the necessary degrees of freedom, according to rule F.

S

1921 20 0L®) |

| gpad

B _,)*’@Lx:”; General tolerances IS0 22081
e TYLEA - T
ll“‘ S 05|A-B|C

TEOs according to CAD model 12345 rev abc

Figure B.2.—< Example with two datums in the datum system of the general geometrical
specification

issing

The specification in Figure B.3 is incomplete: the two dimensions 10 have no tolerance because the
general size specification is not indicated in the TPD.

© IS0 2021 - All rights reserved 11
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