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Foreword

[SO (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 document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

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

This third edition cancels and replaces the second edition (ISO 14405-1:2016), which has been technically
revised.

The main changes are as follows:

— the use of linear size specifications for cones, torus and two opposite circles is now reduced to the cases
described in Annexes D, E and F;

— the syntax is changed, and is now defined with several indication areas, and a sequence of specification
elements in each area;

— linear size specifications can be stacked upon each other and the rules for stacked specifications are
defined;

— the indication kx/nx is now possible, in order to facilitate stacking with geometrical specifications;
— the graphical rules are modified;

— the specification element “/0” to mean “any restricted portion whose length is equal to zero” has been
removed to use the modifier “ACS”;

— when different specification operators applied for the upper and the lower specification limits of size
characteristic, the new rule is to indicate two different size specifications;

— the indication of several linear size specifications on the same dimension line or reference line with
brackets is removed;

— it is now required to use the “between” symbol to indicate that a linear size specification applies to a
fixed restricted portion of a feature of linear size;

© IS0 2025 - All rights reserved
\%

No disclosure to third parties outside the Bosch Group!


https://www.iso.org/directives-and-policies.html
http://www.iso.org/patents
https://www.iso.org/foreword-supplementary-information.html

000 03

BST 4497600502

TCS6FE 2026-07-01 NormMaster

Normen-Download-DIN Media-Robert Bosch GmbH-KdNr.49534-1D.ZzTQ10bv3v6AgkcriMu-16X5zCCwWqxiAW6KY4-9-2025-08-19 16:15:18

ISO 14405-1:2025(en)

— itisnow required to indicate “SCS” with the identifier of the section for a specific cross-section;
— the rank-order size specification is now called statistical size specification.
Alist of all parts in the ISO 14405 series can be found on the ISO website.

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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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 to C of the chain of standards on size.

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 document, unless
otherwise indicated.

For more detailed information on the relationship of this document to other standards and the ISO GPS
matrix model, see Annex .

This document deals with linear size specifications on the following features of linear size:
— cylinders;

— spheres;

— two parallel opposite planes.

It also deals with the following cases:

— circles as sections of a cone;

— circles as sections of a torus;

— parallel opposite lines as longitudinal sections of cylindrical tubes.

Different specification elements allow specifying local linear sizes or global linear sizes of different types,
and, for example, specifications on several features of linear size, specifications in sections and specifications
on portions. The many specification elements allow for specifying a variety of functional needs.

Annex D provides the definition of a size for a circle as section of a cone. Annex E provides the definition
of sizes for circles as sections of a torus. Annex F provides the definition of sizes for parallel opposite lines
as longitudinal sections of cylindrical tubes in half planes containing a specified axis. Annex H gives an
overview of the sequence of specification elements for linear size specifications.

ISO 14405-2 gives the difference between linear size, angular size and dimensions other than linear or
angular sizes. ISO 14405-2 relies on this document for the rules about indication.
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International Standard ISO 14405-1:2025(en)

Geometrical product specifications (GPS) — Dimensional
tolerancing —

Part 1:
Linear sizes

IMPORTANT — The figures included in this document are intended to either illustrate the text or
to provide examples of the related technical drawing specification, or both. These figures are not
fully specified, showing only the relevant general principles. As a consequence, the figures are
not a representation of a complete workpiece and are not of a quality that is required for use in
industry and, as such, are not suitable for projection for teaching purposes. Figures are simplified 2D
representations and show features that are unlikely (e.g. a minimum circumscribed cylinder with
three contact points in the same section).

1 Scope
This document specifies requirements for indicating linear sizes.

This document establishes the default specification operator (see ISO 17450-2) and defines a special
specification operator for linear sizes.

This document is applicable to the following features of linear size (see ISO 17450-1):
— cylinders;

— spheres;

— two parallel opposite planes.

This document provides a set of tools to express several types of linear size characteristics. It does not
present any information on the relationship between a function or a use and a linear size characteristic.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 286-1, Geometrical product specifications (GPS) — ISO code system for tolerances on linear sizes — Part 1:
Basis of tolerances, deviations and fits

[SO 8015, Geometrical product specifications (GPS) — Fundamentals — Concepts, principles and rules

ISO 17450-1, Geometrical product specifications (GPS) — General concepts — Part 1: Model for geometrical
specification and verification

[SO 17450-2, Geometrical product specifications (GPS) — General concepts — Part 2: Basic tenets, specifications,
operators, uncertainties and ambiguities

[SO 17450-3, Geometrical product specifications (GPS) — General concepts — Part 3: Toleranced features

[SO 81714-1, Design of graphical symbols for use in the technical documentation of products — Part 1: Basic rules
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 286-1, ISO 8015, ISO 17450-1,
[SO 17450-2, ISO 17450-3 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

31

size

dimensional parameter considered variable for a feature of size that can be defined on a nominal feature or
on an associated feature

Note 1 to entry: A size is angular (e.g. angle of a cone) or linear (e.g. diameter of a cylinder). This document only applies
to linear sizes (3.2). See ISO 14405-3 for angular sizes.

Note 2 to entry: Depending on the type of feature of linear size, the terms “diameter”, “width", and “thickness” are
synonyms for size.

3.2
linear size
dimension in length units characterizing a feature of size

[SOURCE: ISO 14405-2:2018, 3.2]

3.3
size characteristic
characteristic relative to a size (3.1) and defined from an extracted integral feature

Note 1 to entry: A size can be evaluated by more than one size characteristic (e.g. the two-point diameter or the
diameter of the associated feature).

3.4
upper specification limit of size characteristic
largest permissible value for a size characteristic (3.3)

3.5
lower specification limit of size characteristic
smallest permissible value for a size characteristic (3.3)

3.6

local linear size

size characteristic (3.3) having a non-unique result of evaluation either along or around, or both, a feature of
linear size (3.2)

Note 1 to entry: For a given feature of linear size, an infinity of local linear sizes exists.

Note 2 to entry: In Figure 3, examples of local linear sizes are shown. These examples do not take into account the
statistical size (3.7.6).

3.6.1
two-point size
<local linear size> distance between two opposite points on an extracted integral feature of linear size (3.2)

Note 1 to entry: A two-point size on a cylinder can be called a “two-point diameter”.

Note 2 to entry: A two-point size on two parallel opposite planes can be called a “two-point thickness” or a “two-
point width”.

Note 3 to entry: The method establishing a two-point size from any kind of features of linear size is given in ISO 17450-3.

© IS0 2025 - All rights reserved
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Note 4 to entry: See Figure 1 for examples of two-point sizes. Figure 1 a) shows an extracted feature under
consideration, a cylinder which can be either internal or external.

a) Extracted feature under consideration

A

b) Two-point sizes
Key
d size

A axis of the least-squares associated cylinder with the extracted integral feature
Figure 1 — Examples of two-point sizes

3.6.2
spherical size
<local linear size> diameter of the maximum inscribed sphere

Note 1 to entry: The maximum inscribed sphere is used when defining the spherical size of both internal and external
features of linear size (3.2).

Note 2 to entry: The spherical size does not apply to spheres.

Note 3 to entry: See Figure 2 for examples of spherical sizes. Figure 2 a) shows an extracted feature under consideration,
a cylinder which can be either internal or external.

a) Extracted feature under consideration

© IS0 2025 - All rights reserved
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b) Spherical sizes

Key
Sed diameter of the maximum inscribed sphere

Figure 2 — Examples of spherical sizes

3.6.3
linear section size
global linear size (3.7) for a given section of the extracted integral feature of linear size (3.2)

Note 1 to entry: A linear section size is a global linear size for a given section and is a local linear size (3.6) for the entire
feature of linear size because it has different results of evaluation along the feature of linear size.

Note 2 to entry: On an extracted feature of linear size, which is a cylindrical surface, it is possible to define an infinite
number of cross-sections in which the diameter of the associated circle can be defined (with a specific association
criterion). This is a linear section size.

Note 3 to entry: See Figure 3 for an example of linear section size. Figure 3 a) shows an extracted feature under
consideration, a cylinder which can be either internal or external. Figure 3 b) shows a linear section size obtained
from a global linear size with maximum inscribed criterion (other criteria are possible).

a) Extracted feature under consideration

b) Linear section size obtained from a global linear size

NOTE The linear section size of Figure 3 b) in each cross-section is given by the diameter of the maximum
inscribed circle defined in that cross-section.

Figure 3 — Example of linear section size

3.64
linear portion size
global linear size (3.7) for a given portion of the extracted feature of linear size (3.2)

Note 1 to entry: A linear portion size is a global linear size for a given portion and is a local linear size (3.6) for the
entire feature of linear size because it has different results of evaluation along the feature of linear size.

Note 2 to entry: See Figure 4 for an example of linear portion size. Figure 4 a) shows an extracted feature under
consideration, a cylinder which can be either internal or external. Figure 4 b) shows a linear portion size obtained
from a global linear size with maximum inscribed criterion (other criteria are possible).

© IS0 2025 - All rights reserved
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a) Extracted feature under consideration

b) Linear portion size obtained from a global linear size
Key
L considered length of the portion of the cylinder

NOTE Only a portion of length L of the extracted feature is considered.
Figure 4 — Example of linear portion size

3.7
global linear size
size characteristic (3.3) having a unique value along and around a feature of linear size (3.2)

Note 1 to entry: A global linear size can be for a section, for a portion, or for the whole feature of linear size. See
linearsection size (3.6.3) and linearportion size (3.6.4).

Note 2 to entry: In Figures 5, 6, 7 and 8, examples of global linear sizes are shown.

3.71

least-squares size

global linear size (3.7) for which an associated integral feature is established from the extracted integral
feature(s) with the total least-squares objective function without constraint

Note 1 to entry: In this document, “total least-squares” objective function is referred to only as “least-squares”. This
objective function minimizes the sum of the squares of distances existing between the associated integral feature and
the extracted integral feature, see ISO 4351.

Note 2 to entry: See Figure 5 for an example of least-squares size. Figure 5 a) shows an extracted feature under
consideration, which can be either an internal or external feature and either a cylinder or two parallel opposite planes.

a) Extracted feature under consideration

© IS0 2025 - All rights reserved
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b) Least-squares size

Figure 5 — Example of least-squares size

3.7.2

maximum inscribed size

global linear size (3.7) for which an associated integral feature is established from the extracted integral
feature(s) with the maximum inscribed criterion

Note 1 to entry: In the case of an internal feature of linear size (3.2), the maximum inscribed size was previously called
“mating size for an internal feature”. It maximizes the size of the associated integral feature that is inscribed in the
extracted integral feature.

Note 2 to entry: See Figure 6 for an example of maximum inscribed size. Figure 6 a) shows an extracted feature under
consideration, which can be either an internal or external feature and either a cylinder or two parallel opposite planes.

a) Extracted feature under consideration

b) Maximum inscribed size

Figure 6 — Example of maximum inscribed size

3.7.3

minimum circumscribed size

global linear size (3.7) for which an associated integral feature is established from the extracted integral
feature(s) with the minimum circumscribed criterion

Note 1 to entry: In the case of an external feature of linear size (3.2), the minimum circumscribed size was previously
called “mating size for an external feature”. [t minimizes the size of the associated integral feature thatis circumscribed
to the extracted integral feature.

Note 2 to entry: See Figure 7 for an example of minimum circumscribed size. Figure 7 a) shows an extracted feature under
consideration, which can be either an internal or external feature and either a cylinder or two parallel opposite planes.

© IS0 2025 - All rights reserved
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a) Extracted feature under consideration

b) Minimum circumscribed size

Figure 7 — Example of minimum circumscribed size

3.74

minimax size

Chebyshev size

global linear size (3.7) for which an associated integral feature is established from the extracted integral
feature(s) with the minimax objective function and no material constraint

Note 1 to entry: The minimax objective function without constraint minimizes the maximum value of the set of
distances between the points of the extracted integral feature and the associated integral feature without material
constraint.

Note 2 to entry: See Figure 8 for an example of minimax size. Figure 8 a) shows an extracted feature under
consideration, which can be either an internal or external feature and either a cylinder or two parallel opposite planes.

a) Extracted feature under consideration

1

b) Minimax size
Key
1  places with the same minimized maximum deviation

Figure 8 — Example of minimax size

© IS0 2025 - All rights reserved
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3.7.5

calculated size

size (3.1) obtained by using a mathematical formula that determines an intrinsic characteristic of a feature
from one or several other dimensions of the same feature

Note 1 to entry: The calculated size is only defined for cylinders in this document.

3.7.5.1
circumference diameter
<of an extracted cylinder> calculated size (3.7.5) giving the diameter, d, obtained from the following formula:

i=<
T

where C is the length of the extracted and filtered integral line in a cross-section normal to the axis of the
least-squares associated cylinder

Note 1 to entry: See Figure 9, which shows an example of circumference diameter.
Note 2 to entry: The circumference diameter is a linearsection size (3.6.3).

Note 3 to entry: In cases where the feature is non-convex, the circumference diameter can be larger than the minimum
circumscribed diameter.

Note 4 to entry: A filter that builds a continuous line reduces the specification ambiguity in this case.

a) b)

Key
E  extracted and filtered integral line in a cross-section, of length C
d circumference diameter, equal to C divided by m

Figure 9 — Example of circumference diameter

3.7.5.2
area diameter
<of an extracted cylinder> calculated size (3.7.5) giving the diameter, d, obtained from the following formula:

/4A
d=,—
s
where A is the area limited by the extracted and filtered integral line of a cross section normal to the axis of
the least-squares associated cylinder
Note 1 to entry: See Figure 10, which shows an example of area diameter.

Note 2 to entry: The area diameter is a linearsection size (3.6.3).

Note 3 to entry: A filter that builds a continuous line reduces the specification ambiguity in this case.
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a) b)

Key
A areainside the extracted and filtered integral line
d area diameter, calculated from 4

Figure 10 — Example of area diameter

3.7.5.3
volume diameter
<of an extracted cylinder> calculated size (3.7.5) giving the diameter, d, obtained from the following formula:

o [
L
where

L isthedistance between two parallel planes perpendicular to the axis of the least-squares associated
cylinder, L being the maximum distance possible such that the two parallel planes contain a complete
section of the feature;

V' is the volume limited by the extracted integral cylinder and the two parallel planes.
Note 1 to entry: See Figure 11 for an example of volume diameter.

Note 2 to entry: The volume diameter is a global linear size (3.7) for the complete toleranced feature of linear size (3.2).
It can be a local linear size (3.6) when it is a linearportion size (3.6.4).
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Key

V  volume of the extracted integral cylinder
L length of the cylinder

d  volume diameter, calculated from Vand L

O

Two parallel planes perpendicular to the axis of the least-squares associated cylinder with the minimum distance
between them and containing a complete section of the feature.

Figure 11 — Example of volume diameter

3.7.6
statistical size
size characteristic (3.3) defined mathematically from a homogeneous set of values of a local linear size (3.6)

Note 1 to entry: A statistical size can be used to define a global linear size (3.7) from a local linear size [two-point size
(3.6.1), spherical size (3.6.2), linearsection size (3.6.3) and linearportion size (3.6.4)].

Note 2 to entry: A statistical size can be used to define a local linear size from another local linear size, e.g. to define a
statistical linear section size from a two-point size taken in the section.

Note 3 to entry: The different types of statistical sizes defined in this document are illustrated in Figure 12.

Note 4 to entry: Annex C shows an example of a statistical size.
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9
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10 ~ J\ o J\/ \ ]
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. —V/ 7\

9,6 ] \j
9.4 7
9,2 /

9 T T T T T

/

5

b)
10,6
10,4 I
10,2 A A /\\ II
[ VDWL\#“VL\ T~
9'6 v Vv [ \ /

1 / N v

9,4 /

9,2 7

9 T T T T T
/
6
d)

median size (= 9,969)

mid-range size (= 10,020)

range of sizes (= 0,955)

standard deviation of sizes (=0,301)

values of local linear size

QU O 0 N O

Figure 12 — Example of statistical sizes based on linear section sizes

S
v
a)
1 3 8
10,6 \\ ;/ /
10,4 \ 7 e
102 M—FAA |
(VS AVAWAWA %0 SN WZVE]
' v \"d V ‘ { !l {
2 A ]
o \ /
9, T \ T T T /I
\ /
L 1
% 2 L
0)
Key
1  setofvalues of linear section sizes
2 position along the axis
3 maximum size (= 10,497)
4  minimum size (= 9,542)
5 average size (=10,011)
3.7.6.1

maximum size
statistical size (3.7.6) defined as the maximum of the set of values of a local linear size (3.6)

3.7.6.2

minimum size
statistical size (3.7.6) defined as the minimum of the set of values of a local linear size (3.6)

3.7.6.3

average size
statistical size (3.7.6) defined as the average of the set of values of a local linear size (3.6)
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3.7.6.4
median size
statistical size (3.7.6) defined as the median value of the set of values of a local linear size (3.6)

Note 1 to entry: The median value allows the population of local linear size values to be split into two equal portions
(50 % above and 50 % below). Depending on the function of repartition of the population, the median size and the
average size can be identical or different.

3.7.6.5

mid-range size

statistical size (3.7.6) defined as the mean of the maximum and the minimum of the set of values of a local
linear size (3.6)

3.7.6.6

range of sizes

statistical size (3.7.6) defined as the difference between the maximum and the minimum of the set of values
of a local linear size (3.6)

3.7.6.7
standard deviation of sizes
statistical size (3.7.6) defined as the standard deviation of the set of values of a local linear size (3.6)

3.8

envelope requirement

requirement which specifies both the least material limit of the size (3.1) on the two-point size (3.6.1) and
the maximum material limit of the size on the maximum inscribed size (3.7.2) or the minimum circumscribed
size (3.7.3)

Note 1 to entry: See Clause 9.

3.9
common toleranced feature of linear size
several separate single features of linear size (3.2) on which a common tolerance is applied

Note 1 to entry: See 8.3.

3.10
united feature of linear size
set of two or more single integral features considered as one feature of linear size (3.2)

Note 1 to entry: A united feature of linear size is a sub-type of united feature. A united feature can be an integral
feature which is not a feature of linear size.

Note 2 to entry: See 8.4.

3.11

intersection plane

plane, established from an extracted feature of the workpiece, identifying one or more lines on extracted
surfaces (integral or median) or one or more points on extracted lines (integral or median)

Note 1 to entry: The use of intersection planes makes it possible to define toleranced features independent of the view.

Note 2 to entry: For areal surface texture, the intersection plane can be used to define the orientation of the evaluation
area, see ISO 25178-1.

[SOURCE: ISO 1101:2017, 3.2, modified — "a line on an extracted surface" changed to "one or more lines on
extracted surfaces"” and " a point on an extracted line" changed to " one or more points on extracted lines "]
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3.12

direction feature

<linear size> ideal feature, established from an extracted feature of the workpiece, identifying the direction
of the size characteristic (3.3)

Note 1 to entry: See Clause 13.

4 General

4.1 Specification modifiers and symbols

Rule A: For the purposes of this document, the specification modifiers (see ISO 17450-2:2012, 3.4.2) in
Tables 1 and 2 shall apply, except when the default size specification is used.

The use of these specification modifiers is described in Clauses 5 to 13. The presentation of graphical
symbols shall follow the rules given in Annex A.

The presentation of indications of linear size specifications shall follow the rules given in Annex B.

Table 1 — Specification modifiers for linear size specifications

Modifier Description Reference
Two-point size 3.6.1
@) Spherical size 3.6.2
@ Least-squares size 3.71
(@) Maximum inscribed size 3.7.2
@GN Minimum circumscribed size 3.7.3
@ Minimax size 3.74
(@) Circumference diameter (calculated size) 3.7.5.1
Area diameter (calculated size) 3.7.5.2
@) Volume diameter (calculated size) 3.7.5.3
GX Maximum size (statistical size) 3.7.6.1
GN Minimum size (statistical size) 3.7.6.2
Average size (statistical size) 3.7.6.3
GM Median size (statistical size) 3.7.6.4
Mid-range size (statistical size) 3.7.6.5
Range of sizes (statistical size) 3.7.6.6
Standard deviation of sizes (statistical size) 3.7.6.7
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Table 2 — Complementary specification modifiers

Description Symbol Reference Example of indication

United feature of linear size UF 8.4 UF3x #10 0,1 (GN)

3.8
i _ 10 £0,1

Envelope requirement ® Clause 9 01 ®

Any restricted portion of featurea / Clause 10 $10 0,1 GG /5

Any cross-section ACS Clause 11 #10 0,1 @X) ACS
8.6

ifi - i T 10 +0,1
Specific cross-section SCS Annex D 0,1 @X) SCSIA]
T, ; Annex E

Any longitudinal section ALS Annex F 10 0,1 @ALS
8.2

More than one featureb X 8.3 2x 10 £0,1 ®
8.4

(;ommop toleranced feature of T 8.3 CT2x 10 0,1 ®)

linear size

Between - 8.5 A<=—=B 910 0,1

: Annex E

Intersection plane @ Annex F 510,02 {E

Direction feature <—|:|:| Clause 13 5 £0,02 ALS

Flagnote <:> 7.5 10 +0,1 @

a  For any restricted portion of a feature, the symbol shall be followed by the length of the portion, see Clause 10.

b For more than one feature, the symbol shall be preceded by the number of features, see 8.2, 8.3 and 8.4.

4.2 Linear sizes

Figure 13 illustrates the relations between linear sizes.
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5 Basic linear size specification

5.1 General

The basic linear size specification can be one of five types (see Table 3).

NOTE The specification with the ISO tolerance code or with upper and lower specification limits of size
characteristic is equivalent.

Table 3 — Different basic linear size specifications

Basic linear size specification Examples Figures
0 + 0,2
Nominal size and limit deviations 55 +0,2 14 and 15
150- 0,2| 238- 0,1
Nominal size followed by tolerance code in accordance with 100 h8 267 k6 165 js10 16
ISO 286-1
e e : - 150 238,2 55,2

Upper and lower specification limits of size characteristic 149,8 2379 54,8 17
Upper or lower specification limit of size characteristic 85,2 max. 84,8 min. 18
Value of the nominal size neither indicated in brackets nor as a
theoretically exact dimension (TED), to which a general tolerance
. o . : 10 —
is applied, if a general tolerance standard is referenced in or near
the title block

m 4 3

o m

=) o

+I -1 0 =

o +

S g

Sy i

a) Feature of linear size type: cylinder b) Feature of linear size type: two parallel oppo-

site planes

Figure 14 — Example of basic linear size specification— Nominal size and symmetrical limit

deviations
ot A
(=) m
oo =
[ -+ oo
S S
Sy i
a) Feature of linear size type: cylinder b) Feature of linear size type: two parallel oppo-

site planes

Figure 15 — Example of basic linear size specification— Nominal size and non-symmetrical limit
deviations
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) )\
2 2
s T T S
v Y
a) Feature of linear size type: cylinder b) Feature of linear size type: two parallel oppo-

site planes

Figure 16 — Example of basic linear size specification — Nominal size followed by tolerance code

19,987
|
|
|
|
|
|
|
20
19,967

920

a) Feature of linear size type: cylinder b) Feature of linear size type: two parallel oppo-
site planes

Figure 17 — Example of basic linear size specification — Values of upper and lower specification
limits of size characteristic

®20 max.
20 min.

a) Feature of linear size type: cylinder b) Feature of linear size type: two parallel oppo-
site planes

Figure 18 — Example of basic linear size specification — Values of upper or lower specification limit
of size characteristic

5.2 Indication of a basic linear size specification

5.2.1 General

A basic linear size specification as given in Table 3 can be written on one line (see Figures 14, 16 and 18) or
on two lines (see Figures 15 and 17).

5.2.2 Indication of the diameter symbol

Rule B: If the size is the diameter of a circle or a cylinder, then the symbol @ shall be indicated. If the size
is the diameter of a sphere, then the symbol Sz shall be indicated. If the size is the distance between two
parallel opposite planes, then no symbol shall be indicated.

5.2.3 Indication of a basic linear size specification on one line
Rule C: The linear size specification shall be indicated on one line when it:

— has two limit deviations symmetrical to zero (see Figure 14); or

© IS0 2025 - All rights reserved
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— has two limit deviations defined by a tolerance code (see Figure 16 and ISO 286-1); or
— has only one specification limit of size characteristic (upper or lower, see Figure 18); or
— is defined from a general tolerance.

The line shall contain, in the following order:

— if necessary, the symbol @ or Sg;

— the nominal value, or the upper or lower specification limit of size;

— aspace;

— the limit deviation preceded by #, or the tolerance code, or “min.”, or “max.”.

NOTE There is no space between the symbol @ and the nominal value.

5.2.4 Indication of a basic linear size specification on two lines

Rule D: When a linear size specification is defined by two limit deviations, then it shall be indicated on two
lines (see Figure 15).

The lower line shall contain, in the following order:

— if necessary, the symbol @ or Sg;

— the nominal value;

— aspace;

— the lower limit deviation.

NOTE1 There is no space between the symbol @ and the nominal value.
The upper line shall contain the upper limit deviation.

Each limit deviation (lower and upper) shall be signed, i.e. preceded by its sign (+ or -) without space when
its value is different from zero. When a limit deviation (lower or upper) is equal to zero, then the sign + or -
shall be omitted.

The unit numbers of the two values for the limit deviations shall be aligned one above the other.

Rule E: When a linear size specification is defined by the direct indication of the upper and lower specification
limits of size characteristic, then it shall be indicated on two lines (see Figure 17).

The lower line shall contain, in the following order:

— if necessary, the symbol @ or Sg;

— the lower specification limit of size characteristic.

The upper line shall contain:

— if necessary, the symbol @ or Sg;

— the upper specification limit of size characteristic.

NOTE 2  There is no space between the symbol @ and the specification limits of size characteristic.

The unit numbers of the two values for the specification limits of size characteristic shall be aligned one
above the other.
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5.3 Tolerancing of fits on assembly drawings

Linear size specifications can be indicated on a fit on an assembly drawing when there is no possibility for
misinterpretation (see Figures 19 and 20).

\ \

$30F7 ®

- -

#30h6 ©®©

- >

Figure 19 — Example of assembly drawing with ISO code system tolerancing of two features of
linear size in a fit

—
4 | 7

+0,3

3 1¢3o+o,1 ® -

-0,1
- 2 $30-0,2 ® -

Figure 20 — Example of assembly drawing with plus and minus tolerancing of two features of linear
size in a fit

6 Default specification operator for linear size

6.1 General

The default specification operator for linear size can be one of the following:
— the ISO default specification operator (see 6.2 and ISO 8015);

— the drawing-specific default specification operator (see 6.3);

— the altered default specification operator (see ISO 8015).

Rule F: The default specification operator for linear size shall apply when the basic linear size specification
is used without any specification modifier.

6.2 1SO default specification operator for linear size

The ISO default specification operator for linear size is the two-point size.

© IS0 2025 - All rights reserved
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6.3 Drawing-specific default specification operator for linear size

Rule G: When a drawing-specific default specification operator (see ISO 17450-2) for linear size applies, it
shall be indicated on the drawing in or near the title block in the following order:

— areference to this document, i.e. “Linear size ISO 14405”;

— the specification modifier(s) for the default specification operator of linear size.

See Figure 21.

Linear size IS0 14405 GO

/

NOTE The default specification operator is not the two-point size, but the least-squares size.

Figure 21 — Example of a drawing-specific default specification operator for linear size

7 Special specification operator for linear size

7.1 Stacked linear size specifications

If it is necessary to specify more than one linear size characteristic for a feature of linear size, the linear
size specifications can be stacked upon each other, over the reference line or over the dimension line, see

Figure 22.
Rule H: The stacked linear size specifications shall be left aligned, see Figure 22.

$10,2 :0,1 GN) 0,002
0,004 $10,2 max. (GN)
| $10,1+0,2

a) Non-stacked linear size specifications on refer- b) Non-stacked linear size specifications on di-

ence lines mension lines
$10,2 +0,1 (GN) 0,002
0,004 $10,2 max. (GN)

l | $10,1+0,2

I~ =]

c) Stacked linear size specifications on arefer- d) Stacked linear size specifications on a dimen-
ence line sion line

Figure 22 — Stacked linear size specifications

NOTE 1 It used to be possible to indicate specification modifiers on two lines (the upper line for the specification
elements that apply to the upper specification limit of size characteristic, and the lower line for the specification
elements that apply to the lower specification limit of size characteristic). This is now a former practice, see Annex G.
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NOTE 2  When several linear size specifications apply to the same size, each linear size specification is independent.
There can be a mathematical relationship between the different characteristics defined by the specifications, e.g. the
minimum circumscribed diameter is always larger than the least-squares diameter.

EXAMPLE In Figures 22 a) and c), the minimum circumscribed size and the range of the two-point sizes are
considered independently.

7.2 Indication areas

There are several indication areas adjacent to the linear size specification where supplementary specification
elements can be indicated, see Figure 23.

Rule I: The reference line shall be as long as the linear size specification and the left and right indication
areas together when they are used.

—

ol Jo102max GO
$10,1 min. il i

\Ti: /4 == \ﬁ ¢1o,1?<:,2l Vi/
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linear size specification
upper indication area
left indication area

right indication area

Figure 23 — Indication areas

Sequence of specification elements for the linear size specification

Rule J: When the default specification operator for linear size does not apply, specification modifiers (see Tables 1

and

2) shall be used to indicate which special specification operator applies (see ISO 17450-2:2012, 3.2.7).

Rule K: The specification elements for the linear size specification shall be indicated in the following order
(see Table 4, and Figure 24):

the basic linear size specification;

if necessary, one specification modifier among the specification modifiers for the envelope requirement,
the local linear sizes, the least-squares size, the maximum inscribed size, the minimum circumscribed
size, the minimax size and the calculated sizes;

if necessary, one specification modifier for the section or the portion, which can include an intersection
plane if necessary, where the envelope requirement, local linear size, global linear size or calculated size
is evaluated;

if necessary, one specification modifier for the statistical size, which is applicable to the previous
specification elements;

if necessary, one specification modifier for the portion or the section, which can include an intersection
plane if necessary, where the statistical size is evaluated;

if necessary, one specification modifier for the statistical size, which is applicable to the previous
specification elements;

if necessary, the indication of a filter;

if necessary, one direction feature.
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Table 4 — Syntax rules for the linear size specification

N T‘-é"'d) '_'-é"'d) ' '
3§ ;3888 | _z.58°58+ S —mEe_ IS 8
g t2meE | DEgswerE | B | BEey | B | g =
< © Qo aowg S0* ;0@ g S = solg=s = = )
?':’-2 QE.E‘-“ .SEEQ.E’-“E ] == ew R ] ] .9‘5‘
=5 SESTSE | £8P gES 2 £328% 7 = =
v o >o5cB3 cwgoks2a = cwmgT s = = o
7 e EE8=2 | 25328=2y 5 SRR 5 2 =
g 5E£5 S §E5S87 & 25 &a a
2150+ 0,2
0 ® &
120- 0,1 @S /5 @ /5 @
@@ ACS ACS
S220 h8 @X HO
SCSIA, B, (] @ SCSIA, B, (] @ <_|:|:|
GV G50
25 max @ 1] 1]
©@ as T s
0,004b
12 2 3 4 5 6 7 8
Clause 5 Clause 4 8.6, Clauses 10 and 11 | Clause4 | 8.6, Clauses 10 | Clause 4 |Clause12| Clause 13
Annexes D, E and F and 11
Annexes D, E and
F

NOTE 1 Some combinations of specification elements are not possible. This table illustrates only the syntax rules.

NOTE 2 It was a former practice to indicate different specification modifiers for the upper specification limit of size
characteristic and the lower specification limit of size characteristic on the same linear size specification, see Annex G.

a  The other types of basic linear size specifications are not recommended with specification modifiers (values of upper
and lower specification limits of size characteristic, see Figure 17, and general tolerance).

b SeeRule L.

When a two-point size is specified, the specification element can be omitted since it is the default
specification operator, see 6.2.

There shall be a space between each specification element (each column in Table 4 except Column 1). See
Annex B for space dimensions.

Rule L: When a range of sizes or a standard deviation of sizes is specified, a nominal size shall not
be indicated. In this case, the value indicated in the basic linear size specification is the upper specification
limit of size characteristic (without the additional indication “max.”).

EXAMPLE1 The linear size specification in Figure 24 a) means that the least-squares sizes of the cylinder shall be
between 19,965 mm and 20 mm.

EXAMPLE 2 The linear size specification in Figure 24 b) means that the area diameter of the cylinder shall be
between 34,8 mm and 35,1 mm.

EXAMPLE 3  The linear size specification in Figure 24 c) means that the average value of the least-squares sizes in
all portions of length 25 mm shall be between 24,9 mm and 25,1 mm.

EXAMPLE 4  The linear size specification in Figure 24 d) means that the maximum value of all the least-squares
sizes from all cross-sections shall be between 11,95 mm and 12,05 mm. This defines one characteristic, the maximum
of all local least-squares size characteristics.
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EXAMPLES5  Because two-point size is the default specification operator, the linear size specifications in Figures 24
e) and f) mean that the mid-range size of the local two-point sizes is calculated in each cross-section separately. Each
of these values shall be between 11,95 mm and 12,05 mm. This defines a local characteristic for each cross-section.

EXAMPLE 6  Because two-point size is the default specification operator, the linear size specifications in Figures 24
g) and h) define the same set of local characteristics as in EXAMPLE 5, and from that set the range of sizes is calculated.
The range of sizes shall be less than 0,004. This defines a global characteristic.

EXAMPLE 7  The linear size specification in Figure 24 i) defines global linear sizes in cross-sections in restricted
portions of length 5 mm. For each restricted portion of length 5 mm, the minimum value of all least-squares
diameters is retained. Hence, a set of local linear size characteristics is defined. Then the maximum value of these size
characteristics is retained. This defines a global characteristic, which shall be between 11,95 mm and 12,05 mm.

0 +0,1
$20 -0,035 (GO ) $35-0,2

a) b)
25 0,1 (GO) /5 R $12 0,05 GQ) ACS X

c) d)
$12 £0,05 ACS $12 +0,05 ACS

0,004 ACS 0,004 ACS
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g8) h)
#12 £0,05 (GB) ACS GN) /5 (8%

i)
Figure 24 — Examples of linear size specifications

Rule M: The filtration specification element shall not be specified with a general tolerance, in order to avoid
ambiguity with tolerance codes from I1SO 286-1.

EXAMPLE8  Writing 20 F7 for a nominal 20 with a general tolerance and a filter F7 is not permitted because most
readers will read it as a nominal 20 with tolerance code, according to ISO 286-1.

7.4 Sequence of specification elements for the upper and left indication areas

Rule N: If necessary, the specification elements for the upper and left indication areas, see Figure 23, keys b
and c, shall be indicated in the following order (see Table 5):

— aspecification modifier for more than one feature;

— aspecification modifier for united feature of linear size or a specification modifier for common toleranced
feature of linear size;

— the indication of the specific portion with “between” symbol.

Table 5 — Syntax rules for the upper and left indication areas

More than United feature of Portion
one fea- linear size, common
ture toleranced feature of
linear size
kx UFnx A=—2B
kxA UF
k></nx CTnx
kxA/nxB CT
1 2 3
8.2,8.3 and 8.3 and 8.4 8.5
8.4

There shall be a space between each specification element (between each column of Table 5).

Indications that apply to all the linear size specifications attached to the leader line shall be indicated in the
upper indication area, see Figure 23, key b.

Indications that only apply to one linear size specification shall be indicated in the left indication area for
that linear size specification, see Figure 23, key c.

When there is only one linear size specification, indications in the upper indication area and in the left
indication area mean the same. In this case, only one indication area shall be used.
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Indications in the upper indication areas shall be left aligned. There shall be a space between the indications
in the left indication area and the linear size specification.

7.5 Sequence of specification elements for the right indication area

Rule O: If necessary, the specification elements for the right indication area, see Figure 23, key d, shall be
indicated in the following order (see Table 6):

— specification elements from ISO 10579;

— flagnotes.

Table 6 — Syntax rules for the right indication area

Specification elements from Flagnote
IS0 10579 <:>
1 2
ISO 10579 [SO 129-1

There shall be a space between each specification element (between each column of Table 6).

There shall be a space between the linear size specification and the right indication area.

8 Indication of the toleranced feature on which the size characteristic is defined

8.1 Default case

Rule P: By default, the linear size specification shall apply to one single complete feature of linear size.

8.2 Linear size specification applied individually to several features of linear size

Rule Q: If the linear size specification applies individually to several features of linear size, the specification
elements “nx”, “nxA”, “kx/nx" or “kxA/nxB” shall be used to indicate the number of features to which the
linear size specification applies (see Figure 25).

+0,1 +0,1
2x 9150 -0,2 (GN) 2xA 9150 -0,2 GN)
I I
| | .
| |
a) b)
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+0,1
3x/2x $150 -0,2 (GN)

+0,1
3xA/2xB ®150 -0,2 GN)

d)

NOTE The specification operator “minimum circumscribed cylinder diameter” applies to the upper and lower
limits of size characteristic for each cylindrical surface individually.

Figure 25 — Examples of linear size specifications applied individually for several features of linear size

These specification elements “nx” and “kx/nx” should only be used when there is no doubt, as to which
features the specification applies.

The specification elements “kx/nx” and “kxA/nxB” are useful when the linear size specification is stacked
with a geometrical specification, see ISO 5458. They have the same meaning as “mx”, m being equal to kxn.

8.3 Linear size specification applied to several features of linear size considered as a
common toleranced feature of linear size

Rule R: If the linear size specification applies to a common toleranced feature of linear size, the specification
modifier “CT” or “CTnx" shall be used (see Figure 26).

If the linear size specification applies individually to several common toleranced features of linear size,
the specification element “kx” and the specification modifier “CTnx” shall be used, k being the number of
common toleranced features of linear size and n being the number of single features of linear size in each
common toleranced feature of linear size.

NOTE The indication of the modifier “CT” on the right of the linear size specification is a former practice, see
Annex G.
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+0,1
CT2x 9150 -0,2

+0,1
3x (T2x 150 -0,2 GN)

b)

Figure 26 — Examples of linear size specifications for common toleranced features of linear size

8.4 United feature of linear size

Rule S: If the linear size specification applies to a united feature of linear size, then the specification element
“UFnx” shall be indicated, n being the number of single features that form the united feature of linear size

(see Figure 27).

If the linear size specification applies individually to several united features of linear size, then the
specification element “kx” and the specification element “UFnx” shall be indicated, k being the number of
united features of linear size and n being the number of single features in each united feature of linear size.

UF3x 100 0,5 (GN)
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| 2x UF3x 8100 £0,5 (GN)

N

b)

Figure 27 — Examples of linear size specifications on united features of linear size

8.5 Fixed restricted portion of the feature of linear size

Rule T: If the linear size specification applies to a fixed restricted portion of the complete feature of linear
size, then it shall be indicated by using two letters defining the beginning and the end of the restricted
portion, separated by the “between” symbol (see Figure 28).

The extent of the portion and its location shall be defined by TEDs.

NOTE The indication of the restricted portion with a long-dashed dotted wide line placed over the restricted
portion of the complete feature is a former practice, see Annex G.

A<=—=8 ¢20 0,1

| ¢———————|

Figure 28 — Example of a fixed restricted portion of the feature of linear size

8.6 Size characteristic in specific cross-sections of a feature of linear size

8.6.1 Size characteristic in one specific cross-section of a feature of linear size

Rule U: If the linear size specification applies to one specific cross-section of the complete feature of linear
size, then:

a) the section shall be indicated with a leader line connected to a section identifier;
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b) the location of the section shall be defined by a TED;
c) the modifier “SCS” shall be indicated followed by the identifier of the section placed into square brackets.
See Figure 29 for illustration.

The location of the section should not be at the beginning or the end of the feature (defining an implicit TED
of 0 mm) to ensure that the section exists on the real workpiece.

NOTE The indication without “SCS” or without the identifier of the section placed into square brackets is a former
practice, see Annex G.

®20 0,2 SCS[A] ®20 0,2 SCS[A]

a) b)

Figure 29 — Examples of indications for a specific cross-section of the complete feature of linear size

8.6.2 Size characteristic in several specific cross-sections of a feature of linear size

Rule V: If the linear size specification applies to several specific cross-sections of the complete feature of
linear size, then:

a) each section shall be indicated with a leader line connected to a section identifier;
b) the location of each section shall be defined by a TED;

c¢) the modifier “SCS” shall be indicated followed by the identifiers of the sections placed into square
brackets, each separated by a comma and a space.

See Figure 30 for illustration.
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N

$30 £0,02 GO SCSIA, B, €l GD)

Figure 30 — Example of indication of several specific cross-sections

9 Envelope requirement

9.1 Envelope requirement for external features of linear size

On external features of linear size, the envelope requirement specifies both the lower limit on the two-point
size and the upper limit on the minimum circumscribed size, see Figure 31.
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$150,03 max. (GN)
$149,97 min.

0
$150,03-0,06 ®

T T
' '
' '
- - [ -
' '
' '
1 1

a) Specification of an envelope requirement for an b) Equivalent specification with a two-point size
external feature of linear size and a minimum circumscribed size

c) Interpretation

Key

1  two-point sizes (required to be larger than or equal to 149,97)

2 minimum circumscribed size (required to be smaller than or equal to 150,03)
3 minimum circumscribed cylinder including 4

4  extracted integral feature

NOTE On an external feature of linear size, specifications in a) and b) have the same meaning.

Figure 31 — Example of an envelope requirement for an external feature of linear size

9.2 Envelope requirement for internal features of linear size

On internal features of linear size, the envelope requirement specifies both the upper limit on the two-point
size and the lower limit on the maximum inscribed size, see Figure 32.
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7 7 12,1 max.
020" ® #12 min.

a) Specification of an envelope requirement foran b) Equivalent specification with a two-point
internal feature of linear size size and a maximum inscribed size

c) Interpretation

1  two-point sizes (required to be smaller than or equal to 12,1)

2 maximum inscribed size (required to be larger than or equal to 12)
3 maximum inscribed cylinder included within 4

4  extracted integral feature

NOTE On an internal feature of linear size, specifications in a) and b) have the same meaning.

Figure 32 — Example of an envelope requirement for an internal feature of linear size
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10 Indication of linear portion sizes

Rule W: If the linear size specification applies to any restricted portion of either the complete feature of
linear size or a fixed restricted portion of it, it shall be indicated with the specification modifier “/” followed
by the value of the length of the restricted portion (considered as a TED) (see Figure 33).

NOTE The indication “/0”, meaning that the length of the restricted portion is zero, is a former practice, see
Annex G.

+0,1
#150 -0,2 (GX) /10

NOTE The same specification operator applies to both the upper and lower limits of size characteristic and
defines as size characteristic the diameter of the maximum inscribed cylinder for any portion of length 10 mm.

Figure 33 — Example of a linear portion size for any restricted portion of length 10 mm

11 Indication of linear section sizes

Rule X: If the linear size specification applies to any cross-section of either the complete feature of linear size
or a fixed restricted portion of it, it shall be indicated by one of the following ways:

— indicating an intersection plane;

— indicating the specification modifier “ACS” for any cross-section, if the sections are perpendicular to the
axis of the feature of linear size itself (see Figure 34).

NOTE1 The calculated size with circumference diameter and the calculated size with area diameter are linear
section sizes in cross-sections, even if “ACS” is not indicated.
NOTE 2  The indication of any longitudinal sections (“ALS”) is described in Annexes E and F.

+0,1
$150 -0,2 GG) ACS

a) Indication in a view
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A A-A
— L $20 0,1 (GG) ACS

b) Indication in a cross-section

NOTE The upper and lower limits of size characteristic apply to the least-squares diameter in any cross-section of
the cylindrical feature.

Figure 34 — Examples of indication of the specification modifier “ACS”

12 Filtration

All the terms related to filtration are defined in ISO 16610-1. The specific filters are defined in the other
parts of the ISO 16610 series.

13 Direction feature

Rule Y: If it is necessary to clarify the direction of the dimension to be considered, then a direction feature
shall be indicated (see Figure 35).

i

NOTE The size characteristic is the minimum circumscribed size in a direction parallel to datum A (e.g. to avoid
instability when the extent of the opposite areas is small).

Figure 35 — Example of indication of a direction feature
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Annex A
(normative)

Proportions and dimensions of graphical symbols

A.1 General requirement

Rule A.1: In order to harmonize the size of the symbols specified in this document with those of other
inscriptions on technical drawings (dimensions, geometrical tolerances, etc.), the requirements specified in
[SO 81714-1 shall be applied.

A.2 Proportions
Rule A.2: The graphical symbols shall be drawn in accordance with Figures A.1 and A.2.

The symbol XX in Figure A.1 designates all the different letter combinations for the specification modifiers
given in Table 1.

The symbol X in Figure A.2 designates, in this document, the letter E for the envelope requirement.

10 x d
EEEEEEEE!

CO
16 x d

10 x d
EEEEEEE!

Figure A.2 — Graphical symbol for the envelope requirement
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A.3 Dimensions

The dimensional requirements of the graphical symbols and the additional indications are specified in

Table A.1, see ISO 3098-1, lettering type B.

NOTE

These requirements are in accordance with ISO 3098-2.

Table A.1 — Dimensions

Dimensions in millimetres

Lettering height, h

2,5

3,5

5

7

10

14

Line thickness for symbols and lettering, d

0,25

0,35

0,5

0,7

1

1,4
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Annex B
(normative)

Graphical rules for linear size specifications

This annex presents the drawing rules for indication of linear size specifications.

Rule B.1: The specification elements shall be drawn in accordance with Figures B.1 to B.5, respecting
distances between several indications on the drawing and between specification elements of one
specification. The bottom reference line illustrated in Figures B.1 to B.5 can be the reference line of a linear
size specification or the upper line of a tolerance indicator indicating a geometrical specification.

The graphical distances are established from the width of the narrow line, identified by d, defining the height
of a character is equal to 10 d (see also Annex A). The text line height is equal to 16 d.

The distance between the base line and the reference line (or the tolerance indicator) shall be 7 d (see
Figures B.1 and B.2).

When linear size specifications are stacked upon each other, the distance between their base lines shall be 21 d.

When no horizontal space exists between two specification elements of a size specification, a distance of 2 d
separates them.

When a horizontal space exists between two specification elements of a size specification, a distance of 6 d
separates them (see Figures B.1 and B.3).

See 5.2.3,5.2.4,7.3, 7.4 and 7.5 to know where horizontal spaces exist.

©
m
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T "
A HH
mms| A
he) A ©
) HH x =
= == =
] — R Y
| HH [
A
A o
m
o
= | 6d] _|6d]

Figure B.1 — Example of a linear size specification indicated on one line without symbol
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Annex C
(informative)

Data handling with statistical sizes

If a linear size specification is a linear portion size or a linear section size, then there is a data set for each
portion or section.

If a global linear size (including a statistical size) is specified for each portion or section, then each section or
portion data set is reduced to one global section value for the portion or section.

If a global linear size (including a statistical size) is specified for the complete feature of size, then the set of
results is reduced to one global value.

EXAMPLE 0,005 ACS BB,

Assuming that 12 local two-point sizes have been measured in each of the five cross-sections as given in Table C.1 (the
bold values are maxima or minima within one section).

Table C.1 — Primary data set (two-point sizes obtained in five sections and in 12 angular locations)

No.j Angular Section no.i
ina location in a
section section in ° 1 2 3 4 5

1 0 10,000 10,000 9,996 9,995 9,990
2 15 10,010 10,015 10,016 10,003 10,008
3 30 10,012 10,009 10,005 10,017 10,008
4 45 10,009 10,007 10,011 10,009 10,013
5 60 10,011 10,010 10,016 10,021 10,007
6 75 10,015 10,025 10,022 10,009 10,006
7 90 10,005 9,997 10,007 10,013 9,996
8 105 10,006 10,002 10,006 10,014 10,014
9 120 10,004 10,012 10,013 10,006 10,006
10 135 9,997 10,002 10,002 9,988 10,002
11 150 9,995 9,986 9,987 9,993 10,000
12 165 9,999 10,008 10,007 10,007 9,996

Table C.2 — Results of evaluation for the three types of specified characteristic

Characteristic Result of measurement for this sequence of modifiers
ACS 10,005 10,005 5 10,004 5 10,004 5 10,002 0 -
ACS - - - - - 0,003 5
Type of size characteristic Local Global

Let i be the cross-section index and j the value index in each cross-section:
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LP (i) represents the value number j evaluated in the section i
W =E; (LP(i,))) represents the average value in section i evaluated from the set of values
LP (i,))

R=Max(y;)—Min(g;)  represents the range evaluated from the set of values y;

The example shows the sequence of operations on the primary data set. A linear portion size or linear section
size (in this case, a linear section size) generates a secondary set of section data sets from the primary
set. For each section data set, a mid-range value is calculated. Then, from the set of mid-range values of
individual sections, a range value is calculated. Graphically, this sequence of operations can be depicted as
in Figure C.1, where B is the primary data set (as given in Table C.1), the C; are the section data sets for each
cross-section and R is the global result (see Table C.2).

NOTE The sequence of operations on the data set does not always follow the sequence of the modifiers of the
specification. For example, the subdivision of the primary data result set by section or portion, if applicable, is always
the first operation, regardless of where the corresponding modifier is in the sequence.

C, —— {LP(11),LP12),..} —> [

B C, — {LP(21),LP(22),.} —> [,

C; —— {LP(31),LP(32),..} —> i3

Ee

C, —— {LP(41),LP(42),..} —» L1
C; ———> {LP(51),LP(52),..} —» fi5

ACS

Figure C.1 — Schematic illustration of the example, from the primary data set to the global result
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Annex D
(normative)

Linear size specification on a circle as specific section of a cone

Rule D.1: If the linear size specification applies to a specific circle, which is the section of a cone, it shall be
indicated with the specification modifier “SCS” for specific cross-section (see Figure D.1).

NOTE This document does not cover linear size specifications on cones other than circles in specific cross-
sections. See also ISO 3040 for specification of cones.

$10 0,1 (GG) SCSIA]

NOTE This figure is provided to show an indication of a diameter in a specific cross-section of a cone.

Figure D.1 — Example of a linear size specification in a specific cross-section of a cone
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Annex E
(normative)

Linear size specification on circles as any longitudinal sections of a torus

Rule E.1: If the linear size specification applies to circles which are the sections of a torus, it shall be indicated
with the specification modifier “ALS” for any longitudinal section (see Figure E.1), and a mandatory
intersection plane indicator, with the symmetry symbol and a datum which is an axis identical to the axis of
the torus.

NOTE This document does not cover other linear size specifications on tori.

812:0,02 ALS[=] A ]

Figure E.1 — Example of a linear size specification on circles as sections of a torus
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Annex F
(normative)

Linear size specifications on parallel opposite lines as any
longitudinal sections in half planes

Rule F.1: If the linear size specification applies to any longitudinal sections of either the complete feature or
a fixed restricted portion of it, it shall be indicated with the specification modifier “ALS” for any longitudinal
section, followed by an intersection plane with the symmetry symbol and an axis as datum (see Figure F.1).
The longitudinal sections are the half planes including the axis.

NOTE The longitudinal sections can be defined:
— from two parallel opposite planes in order to get parallel opposite lines;

— from a cylindrical or a conic tube of constant thickness, in order to get parallel opposite lines (see Figure F.1).

0,002 GR) ALS[=]A]

' ‘

oD
¢d

ey

Figure F.1 — Example of a linear size specification on lines as longitudinal sections of a tube
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Annex G
(informative)

Former practices

G.1 General

The use of linear size specifications for cones, tori and two opposite circles is now reduced to the cases
described in Annexes D, E and F.

The term deviation limit was replaced by limit deviation.

The following drawing indications were described in ISO 14405-1:2016. Their use in practice has shown that
their interpretation was ambiguous. Therefore, these drawing indications should no longer be used.

G.2 Former indication of the specification element “/0”

It was a former practice to use the specification element “/0” to mean “any restricted portion whose length is
equal to zero” (see Figure G.1). Practice has been changed to use the modifier “ACS”, see Clause 11.

+0,1

$150 -0,2 (GX) /0

Figure G.1 — Former practice “/0”

G.3 Former indications for different specification operators for upper limit of size
characteristic and lower limit of size characteristic

When different specification operators were applied for the upper and the lower specification limits of size
characteristic, it was a former practice to indicate them by one of the following ways:

a) attached to each of the specification limits of size characteristic or limit deviations or tolerance code
indications [see Figure G.2 a)]; or

b) written on the same line in the following order:
1) the specification operator for the upper specification limit of size characteristic, in square brackets;
2) aspace, a hyphen and a space;

3) the specification operator for the lower specification limit of size characteristic, in square brackets
[see Figure G.2 b)].

Practice has been changed to indicate two different linear size specifications in this case, see Clause 7.
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+0,2(GN)/15
2x 978 -0,2

a) Indication on two lines

2x 878 [+0,2GNY/15] - [-0,2AP)(GA)]
b) Indication on one line

Figure G.2 — Former practices for different specification operators for the upper and lower
specification limits of size characteristic

G.4 Former indication of several linear size specifications applied to a feature of
linear size

When more than two specification operators were applied to a feature of linear size, it was a former practice
to indicate them on one dimension line, on which were indicated directly [see Figure G.3 a)] or indirectly
with an attached reference line [see Figure G.3 b)] more than one linear size specifications separated by a
dash and each being written into square brackets.

Practice has been changed to indicate several linear size specifications on several lines in that case, see
Clause 7.

+0,2 +0,1
[#120 0 ®)-18120 0" (®)/25]

+0,2 +0,1
18200 0" (©)-19200 0 ([©)/25] - / _

a) Indication on the dimension line b) Indication with an attached reference line

Figure G.3 — Former indications of several linear size specifications applied to a feature of linear size

G.5 Former indication of a fixed restricted portion of the feature of linear size

When a linear size specification applies to only one fixed restricted portion of the complete feature of linear
size, it was a former practice to indicate it by a long-dashed dotted wide line placed over the restricted
portion of the complete feature [see Figure G.4)].

The practice has been changed to the use of the “between” symbol, see 8.5.
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‘
Bai—

Figure G.4 — Former indication of a fixed restricted portion of the feature of linear size

G.6 Former practices for the indication of a specific cross-section of the feature of
liner size

When the specification applies to one specific cross-section of the complete feature of linear size, there were
former practices to indicate the section without the modifier “SCS” or without the identifier of the section
placed into square brackets (see Figure G.5).

The practices have been changed to the indication of “SCS” with the identifier of the section placed into
square brackets, see 8.6.
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$20 0,2 SCS $20 £0,2

___{} _________ . e 1

a) Location of the cross-section and indication b) Location of the cross-section and indication in
in the same view with the modifier “SCS” but with- the same view without the modifier “SCS”
out the identifier of the section placed into square

brackets

A A-A
— - 920 £0,1(GD) SCS

c) Location of the cross-section in a view and indication in this cross-section

Figure G.5 — Former practices for the indication of a specific cross-section

G.7 Former practices for the indication of a common toleranced feature of linear
size, and the indication of a portion

There were former practices to indicate a common toleranced feature of linear size and a fixed restricted
portion on the right of the indication (see Figure G.6).

The practices have been changed to indicate them in the upper or left indication areas, without changing the
meaning of the indication, see 7.4.
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+0,1
2x 9150 -0,2 T

a) Former indication of a common toleranced feature of linear size
20 0,1 A<=—B

| ¢——————|

b) Former indication of a fixed restricted portion

Figure G.6 — Former practices for the indication of a common toleranced feature of linear size, and
the indication of a fixed restricted portion
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Table H.1 gives an overview of the sequence of specification elements for linear size specifications.

Table H.1 — Overview of the sequence of the specification elements for linear size specifications

idnolo yosog sy apisino saiued pJiy) 0} 8InsojosIp ON

g
=] N —
= S ajousery O o P
S e s A
o & O 12
— O
g5 g
£ 6.S0T OS] WOy sjuawa[e uonesynads ol 8a
—
o
—
aIn ®| e
189J UONIAIIQ S g
=
o
[}
< 2]
< D~
uoneny T 9 S|ES
&)
b
e
o
= ) 3 =
S y & — a 32
= pajen[eaa SI JzIs [ed1ISIIEIS - o @ n| 25 o= 4
() H
S a3 aJaym (S)uonoas 1o (s)uontod S < m NS .m m g w
k) 3 1 S S 5}
7] << 5 << =
=3 %]
e + =
]
= 9ZIS [Bd1ISIIEIS =) (=) o) (x < | 3 mo
7] . Eaa v U wn |\ N w = M
St = —_—
g ° <
5 S g2 i
x| paien[ead SI 9ZIS paje[nd[ed .10 JZIS o Rl 9
(%] N on s @2
Jeaul| [eqo[3 ‘ozis Jeaul| [e20] ‘9do[aAus |© Q< Q| EE m.m IS
a3 a1aym (s)uonoas Jo (sjuon.od v V) go £ ° o
w = o 5 wn
< < =
< ©
9ZIS paje[nofed 1o JzIs Jeaul| [eqoj3 © @ @ m @ m @ @ m m ~l g
‘9Z1S Ieau]| [e20] QuawaIInbal adopauyg > \>/ A S =1
(=}
N
{ - o n
] o o = < 3 - 2
uoneosyoads JzIs Jeaul] d1seg : o £ 1 2
] N Q ) =) <
— — [%2] N o
N
a
o n
s uon.od 0 « =
«
g o =
=
. 9ZIS Jeaul[ JO 3INjeaj padue.lajol N x =
g = . S B = N g«
& o UOWWOD ‘DZIS JBAUI[ JO dIMBAy payU) | = D &= O - o O
% 2 ! ! ! = 5 @
23
W ks x 2 ™=
= < = < — 0 ©
= 2.IN3E3J dUO UeY) IO X X > = i e
~ IM ® ©

JS)SENWION 10-£0-9¢0C 349SOL

8I:ST:9T 61-80-520Z-6-FAMIMVIXDMMIDZGX9I-NN 424 BY9AEAGOT D127 Al-#ES6H INPN-HWD Y9SOg 149q0Y-DIPA NI(-PPOJUMO(J-UdULION



000 03

BST 4497600502

TCS6FE 2026-07-01 NormMaster

Normen-Download-DIN Media-Robert Bosch GmbH-KdNr.49534-1D.ZzTQ10bv3v6AgkcriMu-16X5zCCwWqxiAW6KY4-9-2025-08-19 16:15:18

ISO 14405-1:2025(en)

Annex I
(informative)

Relationship to the ISO GPS matrix model

I.L1 General

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 specifications made in accordance with this document, unless otherwise
indicated.

I.2 Information about this document and its use

This document establishes the default specification operator for linear sizes, and defines special specification
operators for linear sizes.

1.3 Position in the ISO GPS matrix model

This document is a general ISO GPS standard which influences chain links A to C of the chains of standards
on size in the ISO GPS matrix model. The rules and principles given in this document apply to all segments of
the ISO GPS matrix which are indicated with a filled dot ().

Table 1.1 — Position in the ISO GPS standards matrix model

Chain links
A B C D E F G
Symbols Feature Feature Conform- Measure- | Measurement | Calibration
and requirements| properties ance ment equipment
indica- and
tions non-
conform-
ance
Size . . .
Distance
Form
Orientation
Location
Run-out
Profile
surface
texture
Areal
surface
texture
Surface
imperfections
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