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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
(ISO member bodies). The work of preparing International Standards is normall
technical committees. Each member body interested in a subject for which a tech
established has the right to be represented on that committee. International organizations, g
non-governmental, in liaison with I1SO, also take part in the work. 1ISO~collaborates

Attention is drawn to the possibility that some of the elements of this docume
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ay be the subject of patent

ISO 129-2 was prepared by Technical Committee
specifications and verification.

SOLTC 213, Dimensional and geometrical product

ISO 129 consists of the following parts, under the generz
Indication of dimensions and tolerances:

— Part 1: General principles
— Part 2: Mechanical engineering drawy

efrical product specifications (GPS) —

iv © 1SO 2008 — All rights reserved
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Introduction

standards in the general GPS matrix.

Dimensions and related tolerances are defined on the nominal
dimensional tolerances applied to features of real workpieces w
uncertainty outside the designer’s control.

¢atures of size toleranced
used in order to control the

It must be realised that this specification uncertainty can o
according to ISO 14405. For all other dimensions, geometric
specification uncertainty.

For more detailed information of the relation of this standard to other st ds and the GPS matrix model see

kY
G
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Geometrical Product Specifications (GPS) — Indi
dimensions and tolerances — Mechanical en ring drawings

1 Scope

This part of ISO 129 establishes the principles of indication
tolerances (+ tolerances) in the field of mechanical enginee
interpreted as + tolerances.

This part of ISO 129 covers indications and shortcomings related to lin as well as angular dimensions and
identify the sub types of these dimensions.

This part of ISO 129 also identifies the limitations of the use of dimensions and related tolerances in the field
of mechanical engineering to avoid specificatiop-uncertainties. For general principles of dimensioning see
ISO 129-1.

ates the text and are not intended to reflect actual
the relevant principles.

pensable for the application of this document. For dated
undated references, the latest edition of the referenced

1) Under preparation

2) Under revision

© 1SO 2008 — All rights reserved 1
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ISO 14660-1:1999, Geometrical Product Specifications (GPS) — Geometrical features — Part 1: General terms
and definitions

ISO 14660-2:1999, Geometrical Product Specifications (GPS) — Geometrical features — F
median line of a cylinder and a cone, extracted median surface, local size of an extracted fe;

ISO/TS 17450-1, Geometrical product specifications (GPS) — General concepts
geometrical specification and verification

ISO/TS 17450-2:2002, Geometrical product specifications (GPS) — General conce
specifications, operators and uncertainties

3 Terms and definitions

, 129-1, 1ISO 286-1,
ISO 1101, ISO/R 1938, ISO 13715, ISO 14405, ISO 14638, ISO( 1456 60-1, 1ISO 14660-2,
ISO/TS 17450-1, ISO/TS 17450-2 and the following definitions apply.

The term drawing is used in this standard as a synonym for the 2D dra\ the 3D model and other
representations of the workpiece.

31

* tolerancing

tolerancing using dimension andindication-of limit
limits

sion: limit values or unilateral dimension

3.2
dimension
distance or a size or a radius or a path dimension o

aracteristic values of an edge

3.21
linear dimension
dimension in length units

3.21.1
path dimension
linear dimension along a defined

NOTE The path dimen
3.21.2
radius dimension

linear dimension
these types of gg

3.3

size

value of a local size, a global linear size, a calculated size, or a rank order size
NOTE The size can only be defined on features of size.

[See 3.2 of ISO 14405]

2 © 1SO 2008 — All rights reserved
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3.31
linear size
value in length units characterizing a feature of size

3.3.2
angular size
value in angle units characterizing a feature of size

3.4
distance
value of the dimension between two features, not a feature of size

NOTE 1 Distance can be between two integral features or an integral fe feature or two derived

features.
NOTE 2  Linear distance and angular distance exist.

3.41
linear distance
distance in length units

3411
linear step dimension

linear distance between two nominal parallel integratfeatures facing the same direction

3.41.2

angular step dimension
angular distance between two integral feature ihed:-to each other and facing the same direction
3.4.2

angular distance
distance in angle units

3.5

feature
geometrical feature
point, line or surface

[See 2.1 of ISO 14660-1

3.5.1
integral feature

akshape defined by a linear or angular dimension which is a size
NOTE 1 Theéatures of size can be a cylinder, a sphere, two parallel opposite surfaces, a cone or a wedge.

NOTE 2 In International Standards such as ISO 286-1 and ISO/R 1938, the meanings of the terms "plain
workpiece"and "single features" are close to that of "feature of size".

[See 2.2 of ISO 14660-1:1999]

© 1SO 2008 — All rights reserved 3
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3.5.2

derived feature

centre point, median line or median surface from one or more integral features
EXAMPLES

1 The centre of a sphere is derived feature obtained from the sphere, which is an integral featur

2 The median line of a cylinder is a derived feature obtained from the cylindrical surface, which(i integral feature.
[See 2.1.2 of ISO 14660-1:1999]
3.6

specification uncertainty

uncertainty inherent in an actual specification operator when applied to a real feature/

NOTE 1 Specification uncertainty is of the same nature as measurement
an uncertainty budget.

NOTE 2  The specification uncertainty quantifies the ambiguity in the specification ope

NOTE 3  For the purposes of this part of ISO/TS 17450, specification uncertainty is considered as part of the
compliance uncertainty.

NOTE 4  Specification uncertainty is a property related to actual specification operator.

NOTE5  The magnitude of the ‘specification uncertaint
geometrical characteristics (deviations of form and.angula

EXAMPLE

[See 3.4.3 of ISO 17450-2:2002]

3.7

correlation uncertainty
uncertainty arising from the d
that defines the intended
specification operator

een the actual specification operator and the functional operator
workpiece, expressed in the terms and units of the actual
NOTE 1

NOTE 2
GPS specification

EXAMPLE
shaft, then the correlatiqn uncertainty is derived from this specification's ability to ensure that
— a shaft complying wi

the specification will run for 2 000 h without leaking, and

— a shaft that does not comply with the specification will not run for 2 000 hours without leaking.

[See 3.4.4 of ISO 17450-2:2002]

4 © 1SO 2008 — All rights reserved
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3.8
specification operator
ordered set of specification operation(s)

NOTE 1 The specification operator is the result of the full interpretation of the combinatio
indicated in the technical product documentation according to ISO GPS standards.

NOTE 2 A specification operator can be incomplete and could, in such case, introd
NOTE 3 A specification operator is intended to define, for example, a specific p
point diameter, minimum circumscribed circle diameter, maximum inscribed circle dianfeter, le
etc.), and not the generic concept "diameter".

NOTE 4  The difference between the specification operator and the functio

EXAMPLE

If the specification for a shaft were ® 30 h7 (see ISO 286-1 and IS
and lower limits would be

— partition from the skin model of the non-ideal cylindrical surface,

— association of an ideal feature of type cylinder with the least squares criteria of association,

— construction of straight lines perpendicular to apd pedetrating the axis of the associated cylinder,
— extraction of two points for-each’straight'line,

— evaluation of the distance between"eacliset of two points,
the smallest distance to the lower limit.

argest/distance being compared to the upper limit and

detailed supplementary defiqiti
applicable only by using the

NOTE 1

4 Principl ules for indication of dimensions and related tolerances

Dimensions and related tolerances are defined on the nominal model only. The consequence is that
dimensional tolerances applied to features of real workpieces will result in an unlimited specification
uncertainty outside the designer’s control.

© 1SO 2008 — All rights reserved 5
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It must be realised that this specification uncertainty can only be avoided for features of size toleranced
according to ISO 14405. For all other dimensions, geometrical tolerancing shall be used in order to control the
specification uncertainty.

d/or angular
e ambiguity
unambiguous

relative magnitude between the dimension tolerance and form deviations
deviations between the features related by the dimension. But other reasons
or specification uncertainty. For more details about ambiguities in dimensioni
ways to express the intended requirement see Annex B.

Indications of dimensions on a mechanical engineering drawing sha
and independent requirements without any relations to other re
Independency principle (see ISO 14659).

Dimension is a common designation for a number of different subtypes of geometrical characteristics of a
work piece (see Table 1).

Table 1 — The hier of dimensions

. . Detailed
Dimension h teristi -
characterlzatlon, e.a numb r/of Characteristic Details in
Level 0 Level 1 Level 2 Level 4
Integ\al\ features of size Linear size 6.2 and ISO 14405
\F&Iow Radius dimension | 6.5
One feaidr g
Path dimension 6.4
Path
Arc length 6.4
Facing . .
\/ same Is_lgear:'e??ttance orfeas
direction P heig
Integral — integral
Facing Thickness 6.3.2
Linear dimenéi feayre opposite _ _
direction Linear distance 6.3.2
[length units]
Integral — derived Linear distance 6.3.3
Dimension Derived — derived Linear distance 6.3.4
Chamfer |Chamfer  height
8.2
shape and angle
Edge
(Tra_msmon Rounding Edge radius 8.3
region between | Integral shape
two integral oI - ;
features ) imensions 0
s ) Undefined | &6 of undefined | 8.4 and 1SO 13715
shape
shape
w One feature Integral — Only features of size Angle size 7.2
Angular dimension Integral — integral Angular distance |7.3.2
[Angle units] Two features Integral — derived Angular distance |7.3.3
Integral — derived Angular distance |7.3.4

© 1SO 2008 — All rights reserved
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The subtypes of dimension form a hierarchy:

1% level The main types of dimension are linear dimensions and angular dimensions-wi
angle units respectively;

length units and

2" level Features involved for linear dimensions and angular dimensions;
3" level Details about the features, integral or derived and their relations;
4" level Detailed dimension characteristic and terms used.

It is necessary to observe the 4" level of the dimension hierar,
uncertainties and the reason for these.

sible specification

— Number of features, the dimension indicator is valid for - e.g. 2x

— Symbol for type of dimension, e.g. ® R O S® SR/ = (defined in ISO 129-1), followed of the nominal
value of the dimension — e.g. 38 and 45° (for uni{s see 5.), e.g. ® 55

— Specification modifiers (not used i
modifiers).

are used (e.g. limit deviations, dimension limit values) the vertical distance
ext shall allow the use of specification modifiers and the decimal places of
t the same horizontal position (for details see Annex A), e.g.:

The default units for dimensions are:

— For linear dimensions and associated tolerance limits, the unit is mm.

— For angular dimensions and associated tolerance limits the unit is degree (360°). Decimal degrees or
degrees, minutes and seconds can be used.

© 1SO 2008 — All rights reserved 7
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