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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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itions, in order to improve the usability of the document, and to revise the matrix w
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datum’ have been removed, because these are covered under orientation and location.

The headings for ‘form of a line dependent on a datum’ and ‘form of a surface dependent on a

The heading for ‘datums’ has been removed from the matrix, because datums are not geometrical

properties. Clause 4 now explains how the ISO GPS standard for datums is covered in the ISO
GPS matrix model.

ing of ‘run-out’.

replaced with a single entry for ‘profile surface texture’.

The headings for ‘circular run-out’ and ‘total run-out’ have been amalgamated into a single
head

The three chains for ‘roughness profile’, ‘waviness profile’ and ‘primary profile’ have been
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and ‘distance’.

The heading for ‘radius’ has been removed, as this is covered under the headings
and ‘form’.

An additional chain link for conformance and non-conformance has been added.

The heading for ‘angle’ has been removed, as angles are covered under the headings of ‘size’

of ‘distance’

The heading for ‘edges’ has been removed, as edges are not a geometrical property.

An additional category of general GPS standards for areal surface texture has been added.

it, now appears on the ISO/TC 213 website at http://isotc213.ds.dk/, where it can be kep

q

q

The rules which were formerly listed for the preparation.of ISO GPS standards have be¢

dppear in all future GPSStandards produced by ISO/TC 213. The annex explains how tH

he chain [inks have been given descriptive titles and are lettered. The chain [Ink_ny
reviously have been removed.

mbers used

he GPS matrix now appears in only a single format for fundamental and general/GPS standards.

he lists of GPS standards has been removed from this document. An up-te=date list of
tandards is maintained at the following location on the ISO website: http://www|

ISO/TC 213
iso.org/iso/

ome/store/catalogue_tc/catalogue_tc_browse.htm?commid=54924&published=on

diagram showing a version of the matrix populated with refefences to individual IS
as been removed from this document. An online version of the matrix, with facilities ta

1s a bulleted list of principles and recommendations.
— The ‘rule of unambiguity’ has been re-writtén-as the first principle in the list.
The ‘rule of totality’ has been removed;as it was not a rule but an aspiration.
The ‘rule of complementarity’ has been removed because its meaning was not clea

The second principle has beerradded to avoid conflict between different GPS stanc
was the intention behind the‘former ‘rule of complementarity’.

\ third recommendation hasbeen added, specifying the format of an informative anne

FPS standard fits inte'the GPS matrix.
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Introduction

Geometrical

Product Specification (ISO GPS) is the system used to define the geometrical requirements

of workpieces in engineering specifications, and the requirements for their verification.

ISO GPS standards are the responsibility of ISO/TC 213. ISO GPS standards are used in conjunction with
other standards for Technical Product Documentation (TPD), which is the responsibility of ISO/TC 10,
to produce Technical Product Specifications (TPS).

This International Standard provides an overview of the structure of the ISO GPS system.

The fundam
in ISO 14253

ental rules of ISO GPS given in [SO 8015 apply to this standard and the default decision rules Eiven
-1 apply to specifications made in accordance with this standard, unless otherwise indicated.

Vi
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Geometrical product specifications (GPS) — Matrix model

1 Scope

This International Standard is a fundamental ISO GPS standard. It explains the concept of Geometrical
Product Specification (ISO GPS), and provides a framework to illustrate how current and future ISO GPS
standards address the requirements of the ISO GPS system.

The
scop

The

‘ramework is intended to be of use to users of [SO GPS standards, by illustrating the-
e of the different standards, and showing how they relate to each other.

comimittee ISO/TC 213.

The
WWV

full set of standards comprising the ISO GPS system is listed on the(1SO/TC 213 webs

extent of the

framework is also used for structuring the development of standards for GPS by technical

te at http://
blished=on.

Whe
also

2

ISO
diffe

ISO
texty

Nine
may

[ q

p.iso.org/iso/home/store/catalogue_tc/catalogue_tc_browse.htm?commid=54924&py
Fe relevant standards and documents are available from sources'other than ISO/TC21
be listed, although any such listing does not intend to be comiplete and exhaustive.

Concept

LPS is a system which is used to describe certain.‘Workpiece characteristics through
Fent stages of its life cycle (design, manufacture, inspection, etc.).

iPS is concerned with geometrical properties such as size, location, orientation, fq
re, etc.

be added in the future. The propenties are:

ize;

istance;

orm,;

rientation;
cation;

un-out;

B, these may

some of the

rm, surface

geometrical properties are identified in the ISO GPS system. Additional geometrical properties

rofile surface texture;

— areal surface texture;

— surface imperfections.

The ISO GPS standards relating to each of these nine geometrical properties are grouped together in a
series of nine categories of standards (see 3.3). Each category may be further sub-divided into a number
of more specific elements, and each of these specific elements identifies a chain of standards.

For example, ‘size’ is a geometrical property category. Size can then be subdivided into ‘size of cylinders’,

‘size

of cones’, ‘size of spheres’, etc., each of which corresponds to a chain of standards.

Angles are covered within the properties of size and distance, and radii are covered within the properties
of distance and form.
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For each geometrical property, it is necessary to be able to define a specification for that property, it is
necessary to be able to measure the property, and it is necessary to be able to compare the measurement
with the specification. The GPS standards relating to these requirements are defined as a series of seven
links in each chain of standards (see 3.3).

Some manufacturing processes, such as casting and welding (this list is non exhaustive), have
requirements which are specific to that process. Standards which deal with specific processes may be
grouped in further chains of standards.

Some machine elements, such as screw threads and gears (this listis non exhaustive), have requirements
which are specific to those machine elements. Standards which deal with specific machine elements are

grouped in f

Additional g
in manufact]

The standar
indicate the

3 Struct

3.1 Gene
The ISO GPS

of one of the nine geometrical property categories, which may-be further subdivided into chai

standards, 4
illustrated o
categories (

3.2 Type

3.2.1 Funldamental ISO GPS standards

These areIS
property ca

NOTE
which had pr
or general IS

3.2.2 Genleral ISOGPS standards

These are IS
more chain

The category of GlobaldSO/GPS standards has been removed from this document. ISO GPS stan

1o | £ ot < A |
Ul LIITT CIIdIlls Ul Staltudl Uos.

uring and inspection processes, and other industry requirements.

ds, categories and chains of standards are arrayed in a matrix so that it is pessible to cl
scope of application of each standard and the relationships between standards.

lire

ral

standards can be arranged in a matrix of rows and coldmns. Each row in the matrix con
nd each column is described as a ‘chain link’. The~scope of each ISO GPS standard c

n the [SO GPS matrix by showing which chain links (columns) in which geometrical proj
‘ows) the standard applies to.

5 of ISO GPS standards

O GPS standards which defifie'rules and principles which apply to all categories (geomet
fegories and other categories) and all chain links in the ISO GPS matrix.

eviously been categerized as Global ISO GPS standards are now categorized as either fundan
D GPS standards:

0 GPSstandards which apply to one or more geometrical property categories, and to o
inks; but are not fundamental ISO GPS standards.

cometrical property categories and chains maybeadded in the future toreflect developments

parly

sists
ns of
Iin be
perty

rical

lards
ental

ne or

3.2.3

Complementary ISO GPS standards

Theseare ISO GPS standards which refer to specific manufacturing processes or to specificmachine elements.

3.3 The ISO GPS matrix

3.3.1 Geo

metrical characteristic categories

A geometrical property category consists of all the general ISO GPS standards which relate to
a particular geometrical property, such as size, distance or location. There are currently nine

geometrical

property categories.

In the ISO GPS matrix, each geometrical property category corresponds to a row in the matrix.

2
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3.3.2 Complementary categories

The matrix includes two non-geometrical categories: the category of manufacturing processes and the
category of machine elements.

3.3.3 Chain of standards

A geometrical property category may be subdivided into ‘chains’ of standards, each of which consists
of all the general ISO GPS standards which relate to a particular subdivision of a geometrical property
category, such as size of cylinders, size of cones, and size of spheres.

Thes|

The
to di

The
diffe

Furt

3.3.4
A ch
spec
of th
In th

NOTH

subdivisionsare notdescribedimdetaitim this trtermatiomat Stamdard:

fategory of manufacturing processes may be sub-divided into chains of standards, co
fferent types of manufacturing processes.

category of machine elements may be sub-divided into chains of standards, corre
Fent types of machine elements.

ner chains may be added to each category in the future.

Chain links

hin link consists of all the general ISO GPS standards which relate to a particular fur
fication or verification ofageometrical property, such asthe symbols to be used, or the m
e property. There are currently seven chain links.

e [SO GPS Matrix, each chain link corresponds toa column in the matrix.

Examples of the different ways in whichtlté GPS matrix can be used to identify specific

groups of standards relating to a specific geometrical characteristic, or a specific chain link, are show

3.4
The 1

Geometrical property categeries

1ine geometrical property categories are listed in Table 1.

rresponding

sponding to

ction in the
easurement

standards or
ninAnnexB.

Complementary standards, and/standards from other Technical Committees, may also be illustrated
with|this matrix.

4 DPatums

Datujms are no lenger covered by a chain in the matrix, as they are not geometrical properties| Datums are
essential for the definition of many of the geometrical characteristics, so ISO GPS standards fealing with
datums are;represented in the matrix with a filled dot in each chain link to which they relate (dee Annex C).
5 Chainlinks

5.1 General

Each of the chain links has a title and a description.

NOTE The chain link numbers previously used in ISO/TR 14638:1995 are identified in notes for reference.
5.2 Chain Link A: Symbols and indications

This chain link consists of ISO GPS standards defining the form and proportions of symbols, indications
and modifiers and the rules governing their use.

NOTE This chain link was formerly known as Chain Link 1.
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5.3 Chain Link B: Feature requirements

This chain link consists of ISO GPS standards defining tolerance characteristics, tolerance zones,
constraints and parameters. This includes standards defining geometrical characteristics, size
properties, surface texture parameters, the shape, size, orientation and location of tolerance zones, and
the definitions of parameters.

NOTE

This chain link was formerly known as Chain Link 2.

5.4 Chain Link C: Feature properties

This chain IIMK consists of ISOU GPS standards aelmmg the characteristics and conditions of fea

on a workp
association,

NOTE

5.5 Chaiy

This chain
specificatio}

NOTE 1
and standard

NOTE 2

5.6 Chairy

This chain
characterisf

NOTE

5.7 Chain
Thischainli

NOTE T

5.8 Chaiy

This chain 1
procedures

|

iece. This includes standards defining operations of partitioning, extraction, filtr
collection and construction.

This chain link was formerly known as Chain Link 3.

) Link D: Conformance and non-conformance

ink consists of ISO GPS standards defining the requirements ‘for comparison bet}
) requirements and verification results.

s dealing with uncertainty.

This chain link was formerly covered in Chain Link 4.

) Link E: Measurement

link consists of ISO GPS standards defining the requirements for measuring fe:
ics and conditions.

This chain link was formerly known as*Chain Link 4.

| Link F: Measurement equipment

is chain link was formerly known as Chain Link 5.

) Link G: Calibration

nk consists of ISO GPS standards defining the requirements for calibration and calibr
for mreasurement equipment.

NOTE

ures
tion,

iveen

This chainlinkincludes standards defining default values, rules foirnconformance and non-conformance

iture

kconsistsofISO GPS standards definingthe requirements for equipmentused for measurement.

htion

Thischain link was formerly known as Chain Link 6.
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6 Preparation of ISO GPS standards

6.1 Guidance

This International Standard is intended to provide guidance for those creating ISO GPS standards, and
assistance to those learning about the ISO GPS system. To facilitate these aims, the following points and
recommendations should be considered when ISO GPS standards are being prepared.

a) Each chain of ISO GPS standards is intended to be unambiguous and complete.

1) Each chain of standards should ensure traceability between the symbols and indications used,
the characteristics and conditions of features, measurements taken from the wdrkpiece and
standard international units of measurement.

2) “complete” means that each chain link contains all the necessary information, igcluding ISO
defaults, etc.

b) NoISO GPS standard or chain of standards should conflict with any othet\ISO GPS standard or chain
f standards.

c) [Each ISO GPS standard produced by ISO/TC 213 includes an informative annex, whidh is the last
gnnex in the document, explaining its relationship to the ISO/GPS Matrix model. The fgllowing text
ils recommended:

|The ISO GPS matrix model given in ISO 14638 gives an.overview of the ISO GPS system of which
this standard is a part.”

6.2 | Additional text

6.2.1 General

Addiftional text may be included in the annex for fundamental, general and complementarly standards
as slown in 6.2.2 to 6.2.4. The infonmative annex should also include a table illustrating [the ISO GPS
matrjix. See Table 1 for the matrix model, and Annex A for an example of how it would be usgd.

6.2.2 Fundamental standard

Fundamental standards_should show a filled dot in all compartments of the matrix. The following
explanatory text is recommended:

This standafd-is a fundamental ISO GPS standard. The rules and principles given in this standard
3pply to all general and complementary ISO GPS standards in the ISO GPS matrix.’

6.2.3 _General standard

Th 11 H 1 + + £ 3 Jdad
€ [o1TTow OTg TAPTAITATUT yTTATTS TTLUTHTIITTITUTU.

‘This standard is a general ISO GPS standard. The rules and principles given in this standard apply
to all segments of the ISO GPS matrix which are indicated with a filled dot ().

6.2.4 Complementary standard

The scope of a complementary standard can also be illustrated in a matrix by placing filled dots (e) in the
appropriate compartments. The following explanatory text is recommended:

‘This standard is a complementary ISO GPS standard. The requirements given in this standard
apply to all segments of the Complementary ISO GPS matrix which are indicated with a filled dot ().

© IS0 2015 - All rights reserved 5
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Table 1 — ISO GPS Standards matrix model

Chain links
A B C D E F G
Symbols and Feature Feature Conformance | Measurement | Measurement | Calibration
indications |requirements| properties | andnon-con- equipment
formance
Size
Distance &
Form (\'\*)
Orientation o P
Location ’\L)(b
Run-out '\b(
Profile sur-
face texture O
Areal surface ‘\ >
texture Z O
Surface 0\
imperfectiong N Q
N
%
\g\\Q
N
xO
O
<
S
6 © IS0 2015 - All rights reserved
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Example of an informative annex for ISO GPS standards

This International Standard recommends (see Clause 6) that an illustration of the ISO GPS matrix
appears in the final annex of any ISO/TC 213 GPS standard to show the relationship that the standard

has With the matrix, along with some explanatory text. The matrix and text may be used_ i

illust

q

rated below (example shown for ISO 1101):

Table A.1 — ISO GPS Standards matrix’ model

The ISO GPS matrix model given in ISO 14638 gives an overview of the ISO GPS)syStem
gtandard is a part.

This standard is a general ISO GPS standard. The rules and principles given in this stand
4ll segments of the ISO GPS matrix which are indicated with a filled-dot (¢) in Table A.1

n the format

f which this

ard apply to

Chain links

A

B

C

D

E

F

G

Symbols and
indications

Feature
requirements

Feature
properties

Conforimance
anddion-con-
formance

Measurement

Measurement
equipment

Calibration

Size

Distance

Form|

Orier

tation

Locat

ion

Run-

ut

Profi
face
textu)

e sur-

re

Area
textu)

surface
re

Surf3q

ce

impeffections
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Annex B
(informative)

Examples of different ways in which the GPS matrix can be used
to identify specific standards or groups of standards relating to a
specific geometrical characteristic, or a specific chain link

NOTE1  Ds

NOTE 2

T
functions at

ta displayed in these examples is not necessarily exhaustive or fully up-to-date.

e data available through the GPS Matrix web page (http://isotc213.ds.dk/) only has limited

resent (May 2014), but these should improve as the web page is developed.

juery

B.1 Example 1: Matrix used to identify standards relating to ‘size; characteristic
See Table B.[L.
Table B.1 — ISO GPS Standards matrix model
Chain links
A B C D E F G
Symbols and Feature Feature Conformance | Measurement | Measurement | Calibrafion
indications |requirements | properties | and non-con- equipment
fofmance
ISO 14405-1 |ISO 14405-1 |ISO 286-1 ISO/TR 16015 |I1SO 1938-1 1SO 463 IS0/
TS 1553Q-3,
ISO 286-1 SO 286-1 ISO/TS 16610 |ISO 14253 [SO 13385-1 |ISO/
series series TS 1553(0-4,
I1SO 286-2 1S, 14405-1 [SO 13385-2 |ISO/TR 16015
IS0 3650 ISO/TS 1p610
series
Size
ISO/TR 16015 |[ISO 14258
series
ISO/TS 23165
ISO 14253
series
ISO 10360
series
8 © IS0 2015 - All rights reserved
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B.2 Example 2: Matrix used to identify standards relating to measurement
equipment for ‘profile surface texture’ characteristic

See Table B.2.

Table B.2 — ISO GPS Standards matrix model

face tlexture

Chain links
A B C D E F G
Symbols and Feature Feature Conformance | Measurement | Measuretnent || Calibration
indications |requirements| properties | andnon-con- equipment
formance
Profi|e sur- 1SO) 3274

© ISO 2015 - All rights reserved
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B.3 Example 3: Matrix used to identify standards relating to ‘Feature
properties’ chain link

See Table B.3.

Table B.3 — ISO GPS Standards matrix model

Chain links

A

B

C

D

E

F

G

Symbols and
indications

Feature
requirements

Feature
properties

Conformance
and non-con-
formance

Measurement

Measurement
equipment

Ealibra

ion

Size

ISO 286-1

IS0/
TS 16610-series

ISO 14405-1

Distance

ISO 14405-1
ISO 14405-2

Form

ISO 1101
ISO 1660
ISO 3040
1SO 12181-1
1SO 12181-2
IS0 12780-1
1SO 12780-2

Orientation

ISO 1101
ISO 1660
ISO 2692
[SO'5458

Location

ISO 1101
ISO 1660
ISO 2692
ISO 5458

Run-out

ISO 1101

Profile surface
texture

ISO 4287
ISO 4288
1SO 12085

ISO 13565
ISO 16610-21

Areal surface
texture

ISO 25178-601

Surface
imperfections

10
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Example 4: Result of query on standards relating to the geometrical

characteristic of ‘orientation’:

The data obtained from a query on the GPS Matrix web page may be displayed in the form of a list, instead
of in the matrix format, and references to standards may include the full textual title, as illustrated below:

Geometrical characteristic: Orientation

Chai

n Link A: Symbols and indications

ISO 1101:2012 Geometrical product specifications (GPS) - Geometrical tolerancing - Tolerances of form,

orie

tation location and yriim o1t

ctreror o CtrcroTTtrrr oot

Chaipn Link B: Feature requirements

ISO 1101:2012 Geometrical product specifications (GPS) — Geometrical tolerancing@~-Tolera
orientation, location and run-out

Chain Link C: Feature properties

ISO 1101:2012 Geometrical product specifications (GPS)— Geometrical tolérancing — Tolera
orientation, location and run-out

Chaipn Link D: Conformance and non-conformance

No standards cover this chain link for this geometrical characteristic.

Chaipn Link E: Measurement

ISO 1101:2012 Geometrical product specifications (GPS) — Geometrical tolerancing — Tolera
oriertation, location and run-out

Chain Link F: Measurement equipment

No standards cover this chain link fopthis geometrical characteristic.

Chain Link G: Calibration

No standards cover this chain link for this geometrical characteristic.

© ISO

nces of form,

nces of form,

nces of form,
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ISO 14638:2015(E)

Annex C
(informative)

Representation of the ISO GPS standard for datums in the ISO GPS
matrix

AS ldatums' hava baan ramaouad fram thao lict of gonmatrical charactaricties cataagnriac cama ~onf 1si0n
T v-e-BeeHFeovea T roH—+neiSt o eoetHearehdiaete St eeate s e 550 he—-eohttil

could arise 4

Table C.1 sh
Datums and

This Int
Interna

filled dgt (e).

ernational Standard is a general ISO GPS standard. The rules and pringiples given i
Fional Standard apply to all segments of the ISO GPS matrix which~are indicated wjith a

Table C.1 — ISO GPS Standards matrix model

bout the representation of ISO 5459, the ISO GPS standard for datums, in the ISO GPS‘matrix.

ows how ISO 5459, Geometrical product specification (GPS) — Geometrical tolérancigg —
datum systems would be represented in the matrix:

this

Chain links
A B C D E F G
Symbols and Feature Feature Conformancg;| Measurement | Measurement | Calibrafion
indications |requirements| properties | and non:cen- equipment
formance
Size
Distance
Form
Orientation . . .
Location . . .
Run-out . o .

Profile sur-
face
texture

Areal surface
texture

Surface
imperfectiong

12
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The former ISO GPS Matrix model

Annex D
(informative)

ISO 14638:2015(E)

The ISO GPS Matrix introduced in ISO/TR 14638:1995 included 6 chain links of standards (see Table D.1). An
additional chain link for conformance and non-conformance has been added into this International Standard.

Forn

chain link D verification.

ler chain links 3 and 4 were ambiguous. In the new matrix, chain link C addresses spée

Table D.1 — ISO GPS matrix model from ISO/TR 14638:1995

fication and

Chain link number 1 2 3 4 5 6
Product Definition of | Definitions |Assessmentof| Measurement || Calibration
documen- tolerances - for actual the devia- equipment |[requirements
. - tation Theoretical |feature - char-| tions ofthe |requirements || - Measure-
Gedmetrical characteristic e e o .
indication - |definition and | acteristic or [{/workpiece ments stand-
of feature e :
codification values parameterS | > Comparison ards
with toler-
ance limits

1 Size
2 Distance
3 Radius

Angle (tolerance in
4

degrees)

Form of a line
5 independent of a

datum
6 Form of a line

dependent on a datum

Form of a surface
7 independent of a

datum

Form of a surface
8

dependent o’ a.datum
9 Orientation
10 Location
11 Circular run out
12 Toralrunout
13 Datums
14 Roughness profile
15 Waviness profile
16 Primary profile
17 Surface defects
18 Edges

© ISO 2015 - All rights reserved
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