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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1 In particular the different approval criteria needed for the
different types| of ISO documents should be noted. This document was drafted in accordance yvith the
editorial rules pf the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may'be the subject of
patent rights. SO shall not be held responsible for identifying any or all such patént rights. Dptails of
any patent rights identified during the development of the document will be in the_Introduction and/or
on the ISO lis’:Lf patent declarations received (see www.iso.org/patents).

Any trade namje used in this document is information given for the convénience of users and does not
constitute an epdorsement.

For an explangtion of the voluntary nature of standards, the meéaning of ISO specific terjms and
expressions rglated to conformity assessment, as well as inférmation about ISO's adherfence to
the World Trgde Organization (WTO) principles in the Technical Barriers to Trade (THBT), see
www.iso.org/iso/foreword.html.

This document{was prepared by Technical Committee [SO/TC 213, Dimensional and geometrical|product
specifications apd verification, in collaboration with-the European Committee for Standardizatign (CEN)
Technical Committee CEN/TC 290, Dimensional aad-geometrical product specification and verification, in
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This fourth ediition cancels and replaces<the third edition (ISO 1:2016), which has been technically
revised.

The main changes are as follows:

— clarificatign that the standard reference temperature value of 20 °C is of the Internatiorjal Scale
according fo the ITS-90)tHe International Temperature Scale of 1990,[5]1 which does not injply any
change in the value;

— addition of Annex.B to introduce the International Temperature according to the ITS-9(Q and to
illustrate theimplications of this document compared with the previous edition;

— removal of the references to other fundamental ISO GPS standards in the Introduction and in the
ISO GPS matrix annex, Annex C.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Intro

ISO 1:2022(E)

duction

This document is a geometrical product specification (GPS) standard and is to be regarded as a
fundamental GPS standard (see ISO 14638).

More detailed information on the relation of this document to other standards and the GPS matrix
model can be found in Annex C.

The definitions of the units, including those of length and temperature, are adopted by the General
Conference of Weights and Measures (CGPM) under the authority of the Convention of the Metre. These
definitions are maintained in the SI brochurel4].

The uni
on the d
thermal
tempers
a physid

L of length, the metre, 1s Independent of temperature. The current definition of thq
istance light travels in a vacuum during a unit of time. However, a physicalbjé
expansion and, consequently, its geometrical and dimensional propertiesare d
iture. Specifying a reference temperature allows the geometrical and dimension
al object to be unambiguously stated.

metre is based
ct is subject to
bpendent on its
hl properties of
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INTERNATIONAL STANDARD

ISO 1:2022(E)

Geometrical product specifications (GPS) — Standard
reference temperature for the specification of geometrical
and dimensional properties

1 Scope

This document defines the concepts of a reference temperature and the standard reference temperature

and spq
dimensi
size, loc

This do

2 No

The following documents are referred to in the text in such a¢way that some or all g

constity
undated

ISO/IEC
associat

3 Tej

For the
followin

ISO and
— ISO
— JEC

3.1
referen
tempery
geomet

cifies the standard reference temperature value for the specification of/ gg
onal properties of an object. Some examples of geometrical and dimensional prg
ation, orientation (including angle), form and surface texture of a workpiéce:

rument is also applicable to the definition of the measurand used in verification

rmative references

tes requirements of this document. For dated referehces, only the edition cit
references, the latest edition of the referenced docuinent (including any amend
Guide 99:2007, International vocabulary of mietrology — Basic and generdq,

ed terms (VIM)

'ms and definitions

rometrical and
perties include

br calibration.

f their content
ed applies. For
ments) applies.

| concepts and

purposes of this document, theterms and definitions given in ISO/IEC Guide 99 and the

g apply.
IEC maintain terminology databases for use in standardization at the following

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

Electropedia: available at https://www.electropedia.org/

ce temperature
iture of\an object, having a uniform temperature, specified as part of the
ical or-dimensional property

hddresses:

definition of a

Note 1 td

entry: The specification of a geometrical or dimensional property is typically given in t

pchnical product

documentation, for example on an engineering drawing or in a CAD file, or in the specification of the measurand
(the quantity intended to be measured).

Note 2 to entry: A uniform temperature is reached at thermodynamic equilibrium.

3.2

standard reference temperature
internationally agreed-upon reference temperature

Note 1 to entry: In previous editions of this document, the term “standard reference temperature” was defined as
its assigned numerical value, i.e. 20 °C. In this document and in the previous edition, the definition of the reference
temperature (3.1) and the assignment of a standardized value to this temperature are separately addressed in
Clause 4.
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4 Standard reference temperature value for the specification of geometrical and
dimensional properties

The standard reference temperature value for the specification of geometrical and dimensional
properties shall be fixed at t4 = 20 °C. Unless otherwise explicitly specified, the reference temperature
for geometrical and dimensional properties of workpieces shall be the standard reference temperature.
See Annex A for information on the use of the reference temperature specification.

NOTE1 tq, is the temperature in degrees Celsius according to the ITS-90, the International Temperature
Scale of 1990.151 See Annex B for more information.

NOTE 2  Thereis only one standard reference temperature value and it is fixed at t90 =20 °C. However this
does not preventa 2 i eometrical and
dimensional prdperties of a workplece or for a specific geometrlcal or dimensional property of acw rkpiece,
provided it is explicitly stated as part of the specification.

NOTE 3 The specification of a non-standard reference temperature can increase the measuremeént ungertainty
during verificatjon because most dimensional measuring equipment and gauges are calibrated wfth their
measurand defifed at the standard reference temperature.

2 © IS0 2022 - All rights reserved
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Annex A
(informative)

Use of the reference temperature specification

Specifying geometrical and dimensional properties at a single temperature value can raise questions,

since:

a) theffu

b) verlfication cannot physically occur at an exact, uniform temperature.

Regarding the issue that workpiece functional requirements include other temperatures
to note that a designer typically specifies not only the requirements on the géometrical a

itis important
nd dimensional

propertjes of the workpiece (usually at the standard reference temperattre value), but also separate

requirements on the material properties of the workpiece. Combining the knowledge of
material behaves at different temperatures and the specified geometrical and dimension
a singleftemperature can allow a designer to ensure a workpiece willmeet geometrical a
functional requirements over a range of temperatures.

Regarding the issue that any geometrical or dimensional verification inevitably occurs af
different from the reference temperature, an adequaté correction for that differend
(see, for example, ISO/IEC Guide 99:2007, 2.3, Note 3). In some cases, the correction
(i.e. no gorrection is performed); however, in all casés it is necessary that the lack of kr
exact correction be accounted for appropriately-in the measurement uncertainty [se
ISO/IEC Guide 98-3:2008, 3.3.2 b)].

how a specified
al properties at
nd dimensional

atemperature
e is necessary
might be zero
owledge of the
e, for example,

Most mleasuring systems are designed-td-produce measurement results specified a
referen
In this
or the ¥
ISO/TR
with thg

16015 for additional information. The term “reference temperature” should n
e term “rated operating condition.”

the standard

‘e temperature value of 20 °C, even though they might be operating at a different temperature.
case, deviations from the standard reference temperature for either the medsuring system
vorkpiece under measuréniént lead to additional measurement uncertainty contributors; see

t be confused
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Annex B
(informative)

The International Temperature Scale of 1990 (ITS-90)

The SI unit of temperature is the kelvin (K). The unit degree Celsius (°C) is linked by a fixed shift of

scale, according to Formula (B.1):

t=T-T,

where T, = 273,15 K

or equivalently] to Formula (B.2):
t/°C=T/K 1 273,15

where

T isthe femperature;
t isthe (elsius temperature.[2]

Because of thege formulae, t and T are equivalent in a one-t@:one relationship.

(B.1)

(B.2)

The temperature and the Celsius temperature arexthermodynamic. However, the thermodynamic
temperature iy difficult to measure and the ITS-90k! provides a practical approximation baged on a
sequence of temperature fixed points. The fixed points are well-defined, reproducible states of matter
to which precige values of temperature are assigned (e.g. the gallium melting point is 29,764 6 fC). The
fixed points temperature values and procedure for approximation between them are well estahlished.

The ITS-90 is 4 practical approximatign;and does not provide the exact thermodynamic tempgrature.

Studies showl[®] that the difference at20 °C is as shown in Formula (B.3):
T_ T90 = t' tgo = 2,8 mK at 20 OC

where Ty, and
in engineering
reference temy
expansion of s
usually negligil

All thermometers used in dimensional metrology and in engineering worldwide are calibrated
according to the ITS-90. The previous version of this document intended that the standard reference
temperature value was of the International Celsius Temperature, tq,. However, this was not explicitly
stated and a doubt might have arisen. This document merely clarifies this with no change in the value of

the standard reference temperature.
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C.1 General

Relation to the GPS matrix model

Annex C
(informative)

al

ISO 1:2022(E)

The IS

document is a part.

C.2 Imformation about this document and its use

VakhaVal . 1 1 - - 1O 4 2.0 - - sl 1 hd FaWiWakaVYal
Uro MIdUIX TIIOUCT gIVCIT TIT 10U 17000 gIveS dII OVETVICW Ol LIIC 1oU UI'S SYSLE]

This document is used whenever GPS specifications for workpieces ahd“measuring

given. I constitutes the basis for the evaluation of measurement uncertainty.

C.3 Ppsition in GPS matrix model

This dogument is a fundamental GPS standard. The rules andprinciples given in this dod

all general and complementary ISO GPS standards in thedSO GPS matrix. See Table C.1.

Table C.1 — Position ind¢he GPS matrix model

1, of which this

equipment are

ument apply to

Chain links
A B C D E F G
Symbols and Featurere- |Featugye prop-| Conformance Measurement Measurement Calibration
indications quirements erties and non-con- equipment
formance
Size . o . . . B o
Distance . . o . . . .
Form . . . . . . .
Orientatign . . . . . . .
Location o o . . . . .
Run-out . o . o o o o

Profile sufface
texture

Areal surface
texture

Surface imper-
fections

C.4 Related standards

The related standards are those of the chains of standards indicated in Table C.1.
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