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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
ical standardization.
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expressions
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es of ISO documents should be noted. This document was drafted in accordanee with the

rawn to the possibility that some of the elements of this document may.be the subject of

4. ISO shall not be held responsible for identifying any or all such patenb rights. Details of
ights identified during the development of the document will be in the Introduction and/or

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the convenience of users and dogs not
endorsement.

ination on the voluntary nature of standards, the meaning of ISO specific termps and
related to conformity assessment, as well as information about ISO's adherence o the
Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the follpwing
o.org/iso/foreword.html.
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This third ed
revised.
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— exceptiopn from the independencyprinciple removed according to ISO 8015;

— rules ha
— unstated

— concept
than app

nt was prepared by Technical Committee 1SO/TC 213, Dimensional and geometrical poduct
and verification.

ition cancels and replaces the second edition (ISO 5458:1998), which has been techilically

inges to the previous edition-are as follows:

'monized to alignwith ISO 1101;
rules in 1S0,5458:1998 removed;

bf “pattern‘to control all types of geometrical features introduced more generically, father
lying it-only with position symbol.
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Introduction

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

The ISO/GPS matrix model given in [SO 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.

For more detailed information of the relation of this document to the GPS matrix model, see Annex F.
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document and ISO 1101 on one hand and ISO 5458:1998 on the other hand.

101 and other relevant documents, such as those dealing with the least and maxin]
Fement (ISO 2692) and the datum system (ISO 5459), should be taken into gonside
this document.

es of freedom.
e presentation of lettering (proportions and dimensions), see ISO 3098-2.

fures in this document for the 2D drawing indications hayve’been drawn in first-ang
dimensions and tolerances in millimeters. It should be ‘understood that third-ang
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Jlocument provides rules for the tolerancing of a tolerance zone pattern, {,e/a collection of tolerance
constrained to each other with or without reference to a datum systein which does not lock all
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Geometrical product specifications (GPS) — Geometrical
tolerancing — Pattern and combined geometrical
specification

IMPORTANT — The illustrations included in this document are intended to illustrate the text
and/or to provide examples of the related technical drawing specification; these illustrations

are not full

dimensioned and toleranced, showing onl

the relevant general principles.

In pdrticular, many illustrations do not contain filter specifications. As a consequence, the
illustrations are not a representation of a complete workpiece, and are not of-a‘quality that is
required for use in industry (in terms of full conformity with the standards prepdred by ISO/

TC1

This (
defin
POSI
wher
featu

Thesq
const

This
matet

This
featu

2 N

The ff
const
undaf

ISO 1
orient

ISO 8

and ISO/TC 213), and as such are not suitable for projection for teaching purp

ope

locument establishes complementary rules to ISO 1101 to be applied to pattern speci
s rules to combine individual specifications, for geometrical specifications e.g. using
'ION, SYMMETRY, LINE PROFILE and SURFACE PROFILE,@$ well as STRAIGHTNESS
e the toleranced features are nominally coaxial) and FLATNESS (in the case where t}
"es are nominally coplanar) as listed in Annex C.

rules apply when a set of tolerance zones arecgrouped together with location o
raints, through the use of the CZ, CZR or SIM modifiers.

Hocument does not cover the use of the pattern specifications when the least af
ial requirement is applied (see ISO 2692)

locument does not cover the establishment of common datum (see ISO 5459) base]
es.

ormative references

bllowing documents'are referred to in the text in such a way that some or all of
tutes requirements”of this document. For dated references, only the edition cited
ed referencessthe’latest edition of the referenced document (including any amendmg

101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolera
ation, location and run-out

D155\Geometrical product specifications (GPS) — Fundamentals — Concepts, principles

ses.

fications and
the symbols

(in the case
le toleranced

 orientation

d maximum

d on pattern

their content
applies. For
ents) applies.

nces of form,

ind rules

[SO 1725U0-T, Geometrical product specifications (GPS]— General concepts — Part 1: Model fo
specification and verification

r geometrical

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

ISO 22432, Geometrical product specifications (GPS) — Features utilized in specification and verification

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8015, ISO 1101, ISO 17450-1,
[SO 17450-2, ISO 22432 and the following apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

31

pattern specification
combined requirement indicated by a set of geometrical specifications, and controlled by a tolerance

zone pattern

Note 1 to entry: The geometrical features controlled by a pattern specification can be a set of compound features,

united featur

Note 2 to entr]

A united feat
pattern speci

3.2
pattern feat
geometrical

3.3

tolerance zdg
combination
orientation 4

Note 1 to entr
geometries.

Note 2 to ent

constraint angl/or location constraint from a datum system.

3.4
pattern cha
geometrical

3.5
theoretical
TEF pattern
combination
and location

Note 1 to ent
constrained b

: Annex C provides examples of pattern specifications in Table C.1.

: The set of pattern features controlled by a pattern specification does not define a‘uhited fd
re can be a pattern feature, i.e. one of the members of the toleranced features’/controlle
ication.

ure
feature which is a member of the set of features controlled by.a pattern specification

ne pattern
of more than one tolerance zone, having, without priority between them, constrai
nd location, or constraints of orientation

: A tolerance zone pattern is composed of severaltolerance zones which can have different nd

'y: A tolerance zone pattern can be established without external constraint or with orien

Facteristic
Characteristic controlled by)a pattern specification

bxact feature pattern

of more thamone TEF having, without priority between them, constraints of orien
or constraints of orientation, used to establish the pattern characteristic

y: A TEF pattern is composed of several TEFs which can have different nominal geometri
etween them, with respect to their relative location and/or orientation.

ature.
H by a

nts of

minal

tation

ration

bs and

Note 2 to ent

and/or location constraint from a datum system.

3.6

single indicator pattern specification
pattern specification, controlled by one tolerance indicator specification

3.7

multiple indicator pattern specification
pattern specification, controlled by more than one tolerance indicator specification

3.8

multi-level single indicator pattern specification
single indicator pattern specification applied to more than one group of toleranced features

VA TEF patterm can be estabtistied withoutextermat constraint or witlt orientation constraint
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3.9
internal constraint
location constraint and/or orientation constraint between the individual tolerance zones of the

tolerance zone pattern

3.10

external constraint

location constraint and/or orientation constraint between a tolerance zone or tolerance zone pattern
and a datum system

4 Symbols and specification modifiers
For the purposes of this document, the specification modifiers of Table 1 shall apply.

Rules|for the presentation of graphical symbols shall be in accordance with AnnexD.

Table 1 — Specification modifiers

Applied to Symbol Description Internal constraint Modifier defined in
Toﬁeeranced UF United feature Not applicable ISO 1101
ature
SZ Separate zones None 501
SIMjab Simultaneous require- Orientation an-d location 544
ment No. i eonstraints
Tolerjance zones - - - -
CZ Combined zone Qrientation and location 5.4.3,5.4.5 and ISO 1101
CZR Comb{ned ZONe rota- - Lfhientation constraint only 5.4.3 anjd 5.4.5
tional only

a  Ahidentification number i can be associated to thexmodifier SIM. In this case there is no space between SIM and i.

b “4IM” in ISO 8785 is used for a family of “surfdee imperfection” parameters with indices (e.g. a, n, t, w, £d, ch, sh, n/A).
The mjodifier simultaneous requirement (SIM)\as-indicated in this document shall not be confused with the|indication of a
surfade imperfection parameter (e.g. SIM1 versus SIMt).

5 Principles

5.1 |General

Accorlding to the féafure principle (see ISO 8015:2011, 5.4), by default a geometrical [specification
appli¢s to one cemplete single feature as defined in ISO 22432. It is the designer’s responsibility to
select the feattings or portions of features to which a specification applies and either indidate that on a
2D drpwingusing appropriate symbology or define it in the CAD model.

According to the independency principle (see ISO 8015:2011, 5.5), by default a geometricalspecification
that appltestomore thamone single feature appties to those features imdependently-Thetoterance zones
defined by one tolerance indicator or by several tolerance indicators shall be considered independently
by default; this corresponds to the meaning of the modifier SZ. When the same geometrical specification
is applied to several toleranced features, for all geometrical specifications other than position
specifications, the indication of SZ modifier is redundant (see rule A for position specification, 5.3).

If it is required that the geometrical specification applies to the features simultaneously with some
constraint between the tolerance zones, it is the designer’s responsibility to either indicate this on a 2D
drawing or in the CAD model using appropriate pattern specifications.

In order to manage functional requirements for a set of features, they can be controlled simultaneously
by means of a pattern specification, using tolerance zone pattern modifiers CZ, CZR or SIMn.

The use of the concept of “simultaneous requirement” transforms a set of more than one geometrical
specification into a combined specification, i.e. a pattern specification.

© ISO 2018 - All rights reserved 3
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There are two ways to create a tolerance zone pattern, either by using a single indicator pattern
specification with the CZ or CZR modifiers [see Figure 1 a) and rules C and E] or by using a multiple
indicator pattern specification using SIM modifiers [see Figure 1 b) and rule D (5.4.4)].

[7]01cz

5.2 Concepts

A pattern sp
pattern. The
defined by in

If necessary,
system, as de

The main sp¢

— the iden
specifica

— theinten
the toler]

— the tolern

— if applic
defined |

There is no
(with n mem

Figure 1 — Example of pattern specifications

ecification consists of both a set of more than one geometrical feature and a tolerancg
set of tolerance zones in the tolerance zone pattern have internal constraints, whi
(plicit or explicit TEDs.

external constraints to a tolerance zone pattern €an be defined by referencing a d
fined in ISO 5459. The values of external constraints are defined by implicit or explicit

pcification elements of a pattern specificatioffare:

tification of a single indicator pattérn specification or a multiple indicator p4
tion;

ance zone pattern defined by\TEDs;

ance zone pattern defined as a collection of individual tolerance zones;

ible, external constraints (in orientation and/or in location) of the tolerance zone p:
by TEDs from a datum system, see [SO 5459.

functional difference between using n identical specifications or a pattern specifi
pbers) when these specifications refer to a datum system which locks all degrees of fre

of the relate
is only one

characteristicS’defined each one for the n individual specifications.

tolerancé zones. However, there is a difference from a characteristic point of view:
ttern’characteristic defined for a pattern specification, whereas there are n geome

e indicator pattern specification b) Multiple indicator pattern specification

b Zone
h are

atum
TEDs.

ittern

nal constraint (in orientation and/or in location) between the individual tolerance zopes of

ittern

cation
edom
there
trical

There is a functional difference between using n identical specifications or a pattern specification (with
n members) when the pattern specification refers to a datum system which does not lock all degrees of
freedom of the related tolerance zones, or when the pattern specification does not refer to a datum system.

The rules, applied for pattern specification and their repetitions, are given in 5.3 and 5.4. A concept
diagram in Annex E illustrates these rules. Examples with their meanings are given in Annex C.

5.3 Rule A: for position specification

When a position specification is applied to several geometrical features and the tolerance zones have at
least one unlocked non-redundant degree of freedom, either the SZ or CZ or CZR modifier shall always

be indicated

in the tolerance section, see Figure 2 and for former practice, see Annex A.
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Using the SZ modifier to a position specification without datum section makes the specification
meaningless.

NOTE This rule is in line with the independency principle stated in ISO 8015. However, ISO 5458:1998 was
in conflict with the independency principle, since a pattern specification without the CZ modifier implied that
the tolerance zones for the repeated specifications were related with internal constraints, and thus dependent
on each other (see Annex A and Annex B). Rule A (5.3), which includes the exception for position specification,
eliminates this conflict.

2x 2x 2x
& [90,2 (Z & [90,2 SZ[A & [90.2|CZ|A
a) Pattern specification b) Not a pattern specification: Two c) Pattern specification
without a datum independent specifications with a datum

with a datum

Figure 2 — Example of geometrical specifications which are or arenot pattern sp¢cification

5.4 |[Rules for pattern specification

5.4.1| General

To create a single indicator pattern specification, a géometrical specification shall be applied to a set
of mojre than one geometrical feature simultaneously. Internal constraints to define the tdlerance zone
pattern between the individual tolerance zones shall be defined and, if necessary, externdl constraints
from p datum or datum system shall also be defined.

To create a multiple indicator pattern specification, a set of more than one separate| geometrical
specification shall be applied to a set-of*‘more than one geometrical feature simultaneoiisly. Internal
constyaints to define the tolerance zene’pattern between the individual tolerance zones shall be defined
and, if necessary, external constraints from a datum or datum system shall also be defined.

It is possible to indicate a repetition of an identical geometrical specification, as described in ISO 1101,
to control several geometrical features.

5.4.2] Rule B: constraints
A pattern specification defines internal constraints.

A patfern specification can define external constraints when the geometrical specificatipn includes a
daturh or"datum system.

The internal constraints consist of the location constraints and/or the orientation constraints linking
the individual tolerance zones composing a tolerance zone pattern.

The external constraints define the location constraints and/or the orientation constraints linking the
tolerance zone pattern to a datum or datum system.

These internal or externals constraints are defined by TEDs, which can be explicit or implicit.
The following TEDs are implicit:

— 0 mm, when drawing lines appear straight and/or aligned and there is no explicit indication to the
contrary, see Figure 3, key al and a5;

— 0°90°, 180° 270° when drawing lines appear aligned (0°/180°) or perpendicular (90°/270°) and
there is no explicit indication to the contrary, see Figure 3, key a2;

© IS0 2018 - All rights reserved 5
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— equally disposed angle, 360°/n, where n is the number of features in a pattern shown equally
disposed on a circle and there is no explicit indication to the contrary, see Figure 3, key a3.

— angular alignment between coaxial patterns (0° or 180° equivalent), see Figure 3, key a4.

NOTE To facilitate readability, it can be useful to indicate explicitly the TEDs, which could be considered as
implicit.

Figure 3 illustrates different implicit and explicit TEDs.

Without annotation, the explicit TEDs are indicated directly on the drawing with a dimension value
which is framed.

If the values jof TEDs are extracted from the CAD model, then this shall be indicated near the title|block
(as given in ISO 1101). Figure 3 is intended to illustrate and explain the implicit and explicit TEDs

ak

Key
al implicit linear TED of 0 mm

a2 implicit gngular TED of 90°,01180° or 270°
a3 implicit gqually disposeddangular TED

a4 implicit yymmetrically.disposed angular TED
a5 implicit dqoaxially disposed linear TED of 0 mm
b  explicit TED

Figure 5 — Implicit or explicit TEDs

5.4.3 Rule C: indication of a single indicator pattern specification

To create a single indicator pattern specification (see Figure 4), the modifier CZ or CZR shall appear in
a tolerance indicator which is applied to more than one geometrical feature. The modifier (CZ or CZR)
shall be shown in the tolerance section following the tolerance value (see ISO 1101).

When a single indicator pattern specification is defined, each individual tolerance zone in the tolerance
zone pattern has the same size and the same shape.

To create an additional level of pattern specification, see rule E (5.4.5).

6 © ISO 2018 - All rights reserved
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2x 2x
M[02 (Z 0,2 (Z]A]

a) Single indicator pattern specification with- b) Single indicator pattern specification

out a datum with a datum

Figure 4 — Example of single indicator pattern specifications

The mpodifier CZ indicates that a tolerance zone pattern is defined with internal orientation and location

constfraints between the individual tolerance zones.

The modifier CZR indicates that a tolerance zone pattern is defined with internal‘orientation constraints

betwg¢en the individual tolerance zones.

The ifternal constraints (orientation constraints and location constraints) shall be defined respectively

by angular TEDs and linear TEDs (implicit or explicit) (see rule B, 5.4.2).

NOTE

The modifiers “CZ” or “CZR” do not constrain the sizes of thefeatures of size.

Table| 2 provides examples which illustrate the internal ‘constraints introduced by the CZ or CZR

modifiers and the external constraints introduced by the datum or datum system.

© ISO 2018 - All rights reserved
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Table 2 — Example of internal constraints with CZ or CZR and external constraints with datum
or datum system

Drawing indication

Tolerance indicator

Dimensions considered as TEDs for

Internal con-
straints in the tol-
erance zone pattern

External constraints

To locate or orientate tol-
erance zone or tolerance

zone pattern

revce

TEDs according to CAD model 123

stem)

/
=<

\
e

et ]

— 2[00 S None

=) 0.1 CZR (no pattern specifi- | (no datum or daturfrsy
o015 €7 cation)

o|0,2 (Z [A]

ol czr] None
Introduced by-CZR
None

E.

Q)
=
N
M
N
>

Wi
Na

-
¢

»

Introduced by CZ

NN

Introduced by the datym A

in link with symbol ch
teristic

prac-

5.4.4 Rule

To create or
followed by :

D: indication of a multiple indicator pattern specification

e multiple indicator pattern specification (see Figure 1), the modifier SIM, opti
n identification number without a space, shall be indicated in the adjacent indicatio
of each relat¢d-geometrical specification (see Figure 5).

nally

I|\ area

The use of the SIM modifier (simultaneous requirement) transforms a set of more than one geometrical
specification into a combined specification (pattern specification). The tolerance zones for all the
specifications are locked together with location and orientation constraints (see Figures 6 and 7).

The specifications locked together with the SIM indications may or may not have

the same tolerance value, and

— the same shape of tolerance zones (see Figure 7).

In the case of a multiple pattern specification defined with the SIM modifier:

— the individual geometrical specification shall not include the CZR modifier;

© ISO 2018 - All rights reserved
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— theindividual geometrical specification can include the CZ modifier, but this is superfluous and may
be omitted.

NOTE Two tolerance zone patterns, to be related and rotationally aligned, both belong to the same SIM group.
2x
& [20,2 (Z|SIM 0,2 CZ|A|sIM2
3x
< [20,4 (Z|SIM 03 CZ|A|SIM2

$0,2 CZ|SIM1

w N w N
X .eb.x X X

& [20.6 LZ]sIM1

a) Example 1 b)yExample 2

Figure 5 — Examples of indication of simultaneous requiirements from two separate
specifications

In Figure 5 a), the SIM modifier adjacent to the two tolerance indicators means that the two tolerance
zone patterns are combined into a single requirement:*All five tolerance zones are locked together by
locatipn and orientation constraints.

In Figure 5 b), the SIM1 modifier creates one sinittltaneous requirement, and the SIM2 modifier creates
a separate simultaneous requirement. The SIM1 and SIM2 requirements are unrelated to gach other.

In Figure 6, there are two simultaneous:requirements defined by the indication of SIM1 and SIM2. Each
simultaneous requirement shall be considered individually.

— S|M1: the two specification$ilinked together with the SIM1 indication each use a CZ modifier to
cleate a tolerance zone pattern. One of them is a pattern of three @0,1 tolerance zones|for the three
ektracted median lines.of the @20 holes, and the other is a tolerance zone pattern ¢f three @0,2
toplerance zones forthe’three extracted median lines of the @22 holes. The SIM1 mjodifier locks
tte two tolerance zone patterns together into a combined tolerance zone pattern of|six (3x + 3x)
ylindrical toletance zones. All six tolerance zones are constrained with the following internal
bnstraint and(éxternal constraints.

C
C
Ipternal.corstraints:

— ~the axes of the individual cylindrical tolerance zones are on pitch cylinder of R40 and R35,
respectively;

— the axes of the individual cylindrical tolerance zones are parallel in each tolerance zone pattern,
implicit TEDs of 0°;

— theaxes of the individual cylindrical tolerance zones are equally disposed on the pitch cylinders
implicit TED of 120° in each tolerance zone pattern;

— the axes of the two pitch cylinders are parallel, implicit TED 0°;
— distance of 0 mm between the axes of the two pitch cylinders, implicit TED of 0 mm;
— the two tolerance zone patterns are rotationally aligned, implicit TED of 0°.

External constraints:

© ISO 2018 - All rights reserved 9
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— the two tolerance zone patterns are both located by the common datum axis, A-B, by the implied

TED

of 0 mm between the axis of each pitch cylinder and the datum axis.

— SIM2: the two specifications linked together with the SIM2 indication each use a CZ modifier to
create a tolerance zone pattern. The tolerance zone pattern is composed of two tolerance zone

patterns

combined:

— the first is a set of three tolerance zones consisting of two parallel planes 0,1 mm apart for the

thre

e extracted median surfaces of the 35 mm slots;

— the second is a set of three tolerance zones consisting of two parallel planes 0,2 mm apart for
the three extracted median surfaces of the 34 mm slots.

The SIM
pattern
internal

Internal

— thet

as cmmon intersection;

— thet
the ¢

— thed

— dist
impl

— the
External

— thet
TED|
patt

— Thesixt
six toler

D modifier locks the two tolerance zone patterns together into a combined toleraniee
pf six (3x + 3x) tolerance zones. All six tolerance zones are constrained with thefoll
constraints and external constraints.

constraints:

hree median planes of the individual tolerance zones have a straightline, implicit TED

hree median planes of the individual tolerance zones are equally angularly disposed a
ommon intersecting straight line, implicit spacing of 120 in each tolerance zone patj

ommon intersecting straight line of each tolerance zonéypattern are parallel, implicit T

ince of 0 mm between the common intersecting straight lines of each tolerance
icit TED of 0 mm;

wo tolerance zone patterns are rotationally*aligned, implicit TED of 0°.

constraints:

5 of 0Omm and 0° between the common intersecting straight lines (of each tolerance
brn) and the datum axis.

blerance zones constituting the SIM2 requirement are independent of, and unrelated {
ince zones constituting the SIM1 requirement.

If the four f
tolerance zo

be considered independently of the others. All four tolerance zone patterns are constrained exte

attern specifieations on Figure 6 were indicated without any SIM modifiers, thg
e patterns woild be mutually unconstrained. Each of the four pattern specification

zone
bwing

D mm,

round
tern);

ED 0°;

zone,

wo tolerance zone patterns are both located by the common datum axis A-B by the implied

zZone

o, the

» four
shall
rnally

to datum A-B, but aré.rotationally independent from each other, i.e. without consideration of impplicit

angular TEDf between the four tolerance zone patterns.

10
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A-A

3x 920 10,1
L [80.1 (z[A-B]siM1

3x 35 +0,1

—{Jo.1 cz[a-B]sIM2

3x 922 £0,15
L@ [20,2 cz[A-B]siM1

3x 34 0,15

{02 cz[a-B]siM2

Figure 6 — Example of two separate simultaneous requirements'applied to different pattern

Figur
of tolg

The S
positi
toget
orien

The
patte

specifications

e 7 illustrates a multiple indicator pattern specification;\and its interpretation, where the shapes
brances zones constituting the tolerance zone pattern are different.

ymmetry specification defines two tolerance zetfés consisting of two parallel planes, and the
on specification defines two cylindrical tolerance zones. All four tolerance zonefs are locked
her by the SIM2 indication. The four tolerance zones have internal constraints (Jlocation and
ation) to each other, and external constraints to datum A (location and orientation).

se of tolerance zones with different(shapes or different tolerance values in one tolerance zone
'n can create difficulties in verification.

© ISO 2018 - All rights reserved
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2% 10,5 £0,05©) e

(o alsme

|
921 20,030 |

! 2x 10 £0,04®

A | 4|0 01]A|SIM2
U T )
! \/ N
|
|
I
| C
a) Drawing indication b) Illustration of the tolerance zone pattern
Key
a datum
b cylindricql tolerance zone
c two oppokite planes tolerance zone
d external donstraint
e internal dponstraint
Figure 7 — Example of a multiple indicator pattern specification composed of tolerance z¢nes
with different shapes

5.4.5 RulgE: indication©f multi-level single indicator pattern specification
5.4.5.1 Geperal
The symbols|give in"Table 3 are used to describe a multi-level single indicator pattern specificatign.

Table 3 — Symbols

Symbol Description
k Number of identical groups
n Number of identical features

To create a multi-level single indicator pattern specification, the following shall be indicated:
a) asetof kgroups, each consisting of n single features using:

1) nleader lines connecting the tolerance indicator to the n geometrical features and kx indicated
in the adjacent indication area, or

12 © ISO 2018 - All rights reserved
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2)

3)

ISO 5458:2018(E)

an “all around” symbol (covering n features) defining one group and kx indicated in the adjacent
indication area, or

kx indicated in front of nx in the adjacent indication area with a slash as separator and a space
on both sides of the slash. The kx and nx shall be followed by a space and the identifier letter or
symbol to avoid ambiguities (e.g. 4x / 2x or 4x A / 2x B). The identification letter can be used
to establish a link with individual integral features, or with a group of integral features. When
used to identify a group of features, the group may be indicated on a drawing by surrounding
the features with a long-dashed double-dotted narrow line (line type 05.1 according to

ISO 128-24) (see Figure 9);

If the integral feature related to the toleranced feature is a feature of size, the

the number

b)
1

im the tolerance section, a sequence of CZ and/or SZ and/or CZR:

of groups shall be indicated followed by a space and the group identifier lettér
followed by a space, a slash and a space, followed by the number of features and*a §
nominal size and its specification (general or individual), followed by a space an
identifier letter if applicable (e.g. 3x B / 2x 10+0,05 A or 3x / 2x 10+0,05,003x / 2x

if all the elements of the sequence are SZ, then
i) this specification does not define a pattern specification;

ii) the specification consists of a set of kx n independenttolerance zones, each ap
geometrical feature [see Figure 8 a)], and defining kxn geometrical character]

if the first element of the sequence is SZ and’the following elements are CZ,
indication(s) defines each of the tolerance*zone patterns, while the SZ indica
tolerance zone patterns are separate and ifidependent of each other:

i) there are k independent tolerance zone patterns (SZ), composed of n individ
zones locked together with orientation and location constraints (CZ);

ii)

the specification consists;of a set of k independent combined zones (to

if applicable,
pace and the
H the feature
10).

plying to one
stics;

then the CZ
tes that the

hal tolerance

erance zone

pattern), each applied te aSet of n geometrical features [see Figure 8 b)], definfing k pattern

characteristics;

if the first element of the sequence is CZR and the following elements are all CZ
indication(s) defifies each of the tolerance zone patterns, while the CZR indic
tolerance zonepatterns are locked together with orientation constraints only:

i) thereis-ohe tolerance zone pattern, consisting of k tolerance zone patterns;

ii) thespecification consists of one combined zone with orientation constraints
the k tolerance zone patterns [see Figure 8 c)] and defining one pattern chara

if the first element of the sequence is SZ, followed by CZR, then the CZR indic

then the CZ
ites that the

nly between
Cteristic;

htion defines

while the SZ

5)

1 £ 1] e | L4 siela oot 1 + 1ot £ H ot 1
CAdULITI UL LT tUITT dIILT ZUTIT PJAdUtiTHILS WILIT HITTCT HIdT CUTIS T 4111t S Ul UTITIItativil ULy,

indicates that the tolerance zone patterns are separate and independent of each other:

i) there are k tolerance zone patterns, composed of n individual tolerance zones locked

together with orientation constraints only (no location constraints exist
individual tolerance zones);

ii)

between the

the specification consists of a set of k independent combined zones (tolerance zone

patterns), each applied to a set of n geometrical features [see Figure 8 d)], defining k

pattern characteristics;

if all the elements of the sequence are CZ, then

i) there is one tolerance zone pattern (a tolerance zone pattern of tolerance zone patterns);

© ISO 2018 - All rights reserved
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ii) the specification consists of one combined zone (tolerance zone pattern), applied to a set of
kxn geometrical features [see Figure 8 e)] and defining one pattern characteristic.

NOTE As

pecification, applied to k identical tolerance zone patterns, each consisting of n geometrical

features, indicated by a CZ CZ modifier in the tolerance section, has the same meaning as a specification applied
to one tolerance zone pattern consisting of m(=kxn) geometrical features, indicated by one CZ modifier in the

tolerance secti

Additional pa

on. These possibilities are shown in Figures 9 and 10.

a) Eig

four depen|

ttern levels can be indicated following the same logic (see 5.4.5.2).
Lx/ 2x bx/ 2x
|- [#0,2 S7 S7] | [80,2 57 7]
ht independent specifications b) Four independent pattern specificatipns
(with internal orientation and location cpn-
straint)
Lx/ 2x bx/ 2x
[ |80t (ZR (Z] [ |80, SZ\CIR|
c) One ptlttern specification defined from d) Four independentipattern specificatipns
ent pattern specifications (in ori- (with internal-orientation constraint)
entation)
bx/ 2x
||s0.4 (7 7|

e) One patf

dependent

Figure

ern specification defined from four
pattern specifications (in orienta-
tion and location)

8 — Sets of single indicator pattern specifications with or without dependency

14
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Indication Meaning
Lx A/ 2x B The first specification (SZ CZ without datum) controls four
490257 (Z independent pattern specifications. For each pattern specifi-
| P04 (7 (Z cation, the first specification is defined:
@|o03szzZ|B a) as toleranced feature, the collection of two extracted
#[e08zZ|B median lines;
b) astolerance zone, the tolerance zone pattern (combined

zone) composed of two cylindrical zones of diameter 0,2 mm
with orientation constraint (parallel between them) and with

TN é P LN location constraint between them at 24 mm apart.
B A - Ay
- DD The second specification (CZ CZ without datum) fontrols
R YRR ah WY an W / s . . \
: O O O four dependent pattern specifications resultingip only one
LS - LY g" v pattern specification considering:
\A \A \A \A ﬁ a) as toleranced feature, the collection/of eight gxtracted
8] median lines;
b) as tolerance zone, the tolerance-zone pattern|(combined

zone) composed of eight cylindrical zones of diar
with orientation constraint (parallel between th
location constraint between them at 24 mm apar
direction and 30 mm iwra horizontal direction.

The third specification (SZ CZ with datum B) def
dependent pattern specifications constrained in

datum B. For‘each pattern specification, the third specifica-

tion is definéed:

a) as teleranced feature, the collection of two exjtracted

median lines;

b) ~as tolerance zone, the tolerance zone pattern
zone) composed of two cylindrical zones of diam
with orientation constraint (parallel between th
location constraint between them 24 mm apart 4
strained from datum B to a distance of 20 mm.

The fourth specification (CZ CZ with datum systg
trols four dependent pattern specifications, cons
location from datum B, resulting in only one pat{]
cation considering:

a) as toleranced feature, the collection of eight ¢
median lines;

b) astolerance zone, the tolerance zone pattern
zone) composed of eight cylindrical zones of dian
with orientation constraint (parallel between th
location constraint between them 24 mm apart i
direction and 30 mm apart in a horizontal direct

heter 0,4 mm
bm) and with
t in vertical

nes four in-
location from

(combined
bter 0,3 mm
bm) and with
nd con-

m B) con-
trained in
ern specifi-

xtracted

(combined
heter 0,8 mm
bm) and with
h vertical

on and con-

. 1L 1 1 n 1
SLIAHITU TTUIIT UIT UdlUIIl S ySLEIT D LU 4 UISUAIILT

f20 mm.

Figure 9 — Example of indication of multi-level single indicator pattern specification
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8x B Lx A/2x B
4| ® 0L (7 <4002 SZ (Z
4008 (Z|B $|(003SZCZ|B

51

»
L}

5.4.5.2 Se

There shall He as many CZ/SZ/CZR indications as there are levels in the pattern.

If all non-reglundant degrees of freedom for the tolerance Zones are locked by datums, functi

Figure 10 — Alternative indication with the same meaningas in Figure 9

Juences of modifiers

K\L

o o
i_}.._

v
la

la

bnally

there is no d|fference between two sequences consistingof SZ only or CZ only. If a sequence of SZ/CZ is

omitted ther it is equivalent to a sequence of SZ modifiers only.

CZ or CZR inglications shall not precede an SZ indic¢ation.

CZ indicatiors shall not precede a CZR indication.

For a set of k tolerance zone patterns_each consisting of n tolerance zones, the last CZ applies fo the

n individual|tolerance zones. The previous element (CZ, CZR or SZ) applies to the k tolerance zone

patterns.

Table 4 shows sequences of modifiers (SZ, CZ and CZR) and whether they have a meaning.

Table 4 — Sequences of modifiers and their meaning
Sequende Meaning

SZ SZ Indicates independency of all features

SZ CZR Indicates independency between tolerance zone patterns (first level), each tolerancq zone
pattern being composed of several tolerance zones with orientation constraints only (no
location constraint).

SZ CZ Indicates independency of tolerance zone patterns (first level)

CZR SZ Meaningless

CZR CZR Meaningless

CZR CZ Indicates dependency between tolerance zone patterns (first level) rotationally only, each
tolerance zone pattern being composed of several tolerance zones with orientation and
location constraints

CZSZ Meaningless

CZ CZR Meaningless

CZCZ Indicates dependency between tolerance zone patterns with orientation and location constraints

NOTE Subsequent CZ/CZR/SZ indications apply to the next tolerance zone pattern levels following the same logic.

16
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Table 4 (continued)
Sequence Meaning

SZ SZ CZ Indicates three levels of repetitions where only the firstlevel creates tolerance zone patterns

SZ CZR CZ Indicates three levels of repetitions where the tolerance zone patterns of the first level are
only constrained rotationally between them

SZ CZ CZ Indicates three levels of repetitions where the first, with the second level, creates tolerance
zone patterns

CZRSZ CZ Meaningless

CZRCZR CZ Meaningless

CZR GZTZ Tndicates three [evels Ol Tepetitions where the 1irst, with the second level, creates tolerance
zone patterns which are only constrained rotationally between them

CZC4CzZ Indicates three levels of repetitions where the first, with the second leveland the third level,
creates a tolerance zone pattern

NOTE| Subsequent CZ/CZR/SZ indications apply to the next tolerance zone pattern levels following the sajne logic.

5.5 |Pattern characteristic

The plattern characteristic is evaluated from the theoretical exact feabure (TEF) pattern, donsidered as

the rdference feature (see ISO 22432) and the set of pattern featur€s, considered as the infut feature.

The TEF pattern is the set of ideal geometrical features which corresponds to the mediallr; features of

each folerance zone composing the tolerance zone patternyoonstrained between them in location and/

or orientation.

When
consi
devia

The
meth

Ifnec
indicd

the pattern specification is a single indicator pattern specification, then the pattern g
5ts by default in the maximum value of ;the parameter evaluated from the local
fion (see ISO 17450-4) defined between the'set of pattern features and its TEF patter

attern characteristic is dependentof the association method, default method of
bd defined in ISO 1101.

bssary, a parameter specification element such as T (default), P, or V may be applied in
itor (see ISO 1101).

haracteristic
geometrical
n.

non-default

the tolerance

© ISO 2018 - All rights reserved
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Annex A
(informative)

Former practice, important changes

A.1 Important changes

To avoid ampiguity on a geometrical specification, using a position characteristic symbol applied to
more than ohe geometrical feature, either a SZ or a CZ modifier should be indicated in the\tolgrance
section. It is pery important when the geometrical specification applies to several features and af least
one non-redundant degree of freedom of the tolerance zones is unlocked by the datum&ystem.

The SIM modlifier should be used in order to unambiguously identify which groups-of tolerancd zone
patterns shall be regarded simultaneously as a single tolerance zone pattern.

NOTE1 Itwas former practice to consider a set of features equally arranged arqund an axis (i.e. in a complete
circle) and toleranced with one or several position specifications controlled by.a unique tolerance zone ppttern
when they wefre not all related to any datum or when they were all related to\the same datum system, whptever
the tolerance|values. This former practice has been replaced by the usé of CZ modifier when all p¢sition
specifications| have the same tolerance value or SIM modifier when .at\léast one position specification| has a
tolerance valye different from the others (see Figure A.3, simultaneous requirement between two tolerancg zone
patterns). Special statements such as “angular location optional” are*no longer necessary to indicate thaf there
are several inflependent pattern specifications (see Figure A.2, indépendent requirements for two patterns).

NOTE 2  Thg use of the SIM modifier was not possible in [SO5458:1998 unless two or more groups of feptures

were shown o the same axis. A precondition in ISO 5458:1998 and for the use of the SIM modifier is that pll the
implicated tolerance zones are unrelated to a datum oy related to the same datum or datum system.

A.2 Former practice

Former practice appeared to avoid ambiguities. Examples are presented in Figures A.1, A.2 and A|3.

2x 2x
ISO 5458:1998 This document

Figure As1~— Evolution of indication for position specification without datum

18 © ISO 2018 - All rights reserved
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56 -0,05

]

—* ][00 cz[B]A]

angular location
optional

ISO 5458:1998 This document

Figure A.2 — Evolution of indication for position specifications for twe groups of{features
circularly disposed, with the same axis and without simultaneous requirement

=]

8
b5 (z[B]A]SIM

ISO 5458:1998 This document

Figure A.3 — Evolution of indication for position specifications for two groups of|features
circularly disposed, with the same axis and with simultaneous requirement
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Annex B
(informative)

Differences between ISO 5458:1998 and this document

B.1 General

ISO 1101:201
modifier to i
This docume
between ISQ
These differg

The previou
symbol only|
position spe
to a datum
in the toler
defined).

In order to ay

eliminat

removes
defined

harmoni

i

2 implemented the independency principle as defined in ISO 8015:2011. It defined t

hdicate dependency between several tolerance zones (creating a tolerance zone,pat

nt takes into account the principles and rules developed in ISO 1101. The differences
1101:2012 and ISO 5458:1998 apply also between this document and{4SO 5458
nces exist also between ISO 5458:1998 and ISO 1101:2017.

5 edition, ISO 5458:1998, covered geometrical specification with-pesition characte
and was based on an exception from the independency principle. In ISO 5458:1
Fification for a group of n geometrical features, that was unrelated to a datum or r
a datum system that did not lock all degrees of freedom-aid with no modifier ind
ce section, defined an implicit tolerance zone pattern (the term “pattern” was n

Foid ambiguity and misinterpretation, this document
bs the unstated rules in ISO 5458:1998;

the exception in ISO 5458:1998 which is not in accordance with the independency pri
n [SO 8015:2011;

zes the rules to align with ISO 1101:2017.

The rules i
characterist
characterist
and correcte
These rules

B.2 Exa
edition of

Figure B.1
according to

this document apply to geometrical specifications not only with position sy
cs but also with line profile, surface profile, straightness, flatness and sym
c symbols. This documentallows generic written rules from ISO 5458:1998 to be extr
,ifnecessary, in accordance with ISO 1101:2017, to avoid ambiguity and misinterpret]
re applicable not gnly to the position characteristic.

les of indication between ISO 5458:1998, IS0 1101:2017 and this
SO 5458

resents different meanings which are expressed individually by different indic
the previous edition, ISO 5458:1998, ISO 1101:2017 and this document. Some of

he CZ
tern).
noted
1998.

ristic
D98 a
blated
cated
Ot yet

hciple

rmbol
netry
acted
ation.

itions
these

indications can be contradictory. T'he 1ntent ol this document 1s to avold these contradictions 1

standards.

20
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™

Meaning Indication
2x 910 H?
180°
I 25 25 | el [
; | = Y O =4 I

o tolerance zones constrained between

them to a distance of 50 mm apart and located

from datum A

1SO 5458:1998

2x 910 H?

IS0 1101:2017 and this documdnt

Two

independent tolérance zones located from
datum A

Indication not available
ISO 5458:1998

2x 910 H?

1SO 1101:2017

2x 910 H7
4002 SZ|A|

L—»L—J

This document

Figure B.1 — Differences in interpretation of indications between ISO 5458:1998, 1SO 1101:2017
and this document
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Annex C

(informative)

Examples of pattern specifications

Table C.1 — Examples of pattern specifications

Indication

Meaning

Example 1
2x

—20.02 7]

The specifiéation is a pattern specification (CZ
modifier)

The toléranced feature is the collection of two
extracted median lines. Each nominal median
is'a straight line.

The tolerance zone is a tolerance zone pattern
modifier) composed of two (2x) cylindrical zo
with a diameter of 0,02 mm, where their axes 3
constrained in orientation to be parallel (implj
TED of 0°) and in location to be coaxial (implic
TED of 0 mm, defined by the indicated through
ing line of symmetry).

(2x)
ine

(CZ
es
re
cit
it
_go_

22
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Table C.1 (continued)

Indication

Meaning

Example 2

2x 910 H?

50

The specification is a pattern specification (CZ
modifier).

The toleranced feature is the collection of two (2x)
extracted median lines. Each nominal fnedian line
is a straightdine:

The tolerance zone is a tolerance zone pattern (CZ
modifier) composed of two (2x) cylindfical zones
with a'diameter of 0,2 mm, where theif axes are
constrained in orientation to be parallgl (implicit
TED of 0°) and constrained in location|to be 50 mm
apart, with an explicit TED, without exfternal con-
straint coming from a datum (no daturh or datum
system is indicated in the tolerance indicator).

© ISO 2018 - All rights reserved
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Table C.1 (continued)

Indication Meaning

Example 3

2x
4002 SZ[A]

<D
B @ |

Key
a datumA

The specification is,nota pattern specification|(SZ
modifier).

The toleranced feature is the collection of two |(2x)
extracted median lines. Each nominal median Jine
is a straightline.

Each individual tolerance zone is considered injde-
pendently (SZ modifier) and does not constitufe a
telerance zone pattern.

Each tolerance zone is a cylindrical zone with 3 di-
ameter of 0,2 mm, where the axis is externally|con-
strained in orientation to be parallel (implicit TED
of 0°) and in location at a distance 25 mm (explicit
TED) from the datum A . The tolerance zones f¢r the
two toleranced features are independent and dre
not constrained between them. The distance 50 mm
(25+25) is not considered as an internal constiaint
between the tolerance zones (SZ modifier).
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Table C.1 (continued)

58:2018(E)

Indication

Example 4

2x

4002 (Z[A]

T

Key

a datum@A

The specification is a pattern specificafion (CZ

modifier).

The toleranced feature is the collection of two (2x)

extracted median lines. Each nominal
is a straight line.

The tolerance zone is a tolerance zone
modifier) composed of two (2x) cylind

with diameters of 0,2 mm, where their|axes are in-
ternally (CZ modifier) constrained in ofientation to

be parallel (implicit TED of 0°) and in 1
distance 50 mm apart (two explicit TE

and diametrically disposed). Moreove, the toler-

ance zones are externally constrained

from the datum A at a distance of 25 mm.

median line

pattern (CZ
rical zones

bcation at a
DS of 25 mm

in location

© ISO 2018 - All rights reserved
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Table C.1 (continued)

Indication Meaning
Example 5

2x UF
o2 iz

| \A

| | ¥

LR B —+12
| | i
| |

¢ | L
< |

NOTE1 A siecification with “all-around” modifier can  |The specification is a pattern specification (CZ
be considered with a collection plane indicator as given  |modifier).
by ISO 1101. The “all around” modifier does not create a

. P The toleranced feature is the.collection of two |(2x)
united featurf or a pattern specification.

united features (UF modifier), each consisting|of

NOTE 2 When the modifier UF is placed above the four extracted unified integral surfaces (all arpund
tolerance indjcator, the collection of the integral features |symbol).
is considered|as a single feature. It does not transform a

i - e o The tolerance zoneis a tolerance zone pattern|(CZ
single geomefrical specification to a pattern specification.

modifier) coniposed of two tolerances zones, epch
one consisting of two offset surfaces from the hom-
inal shapeof the united feature and constraindd in
orientation to be parallel (implicit TED of 0°) and in
location to be 50 mm apart in one direction (explicit
TED) and 0 mm in another perpendicular dire¢tion
(implicit TED) without external constraint conping
from a datum or datum system.
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Table C.1 (continued)

58:2018(E)

colledtion plane indicator as given by ISO 1101.

Indication Meaning
Example 6
/‘x‘
< e ]

! Y,

I I .

. . 5 x

____,!<. S — *__ 2
I I
| 1
2
<t >

- |

[l =
NOTH An “all-around” specification is considered with a | The specification is a pattern specificaftion (first CZ

in the sequence CZ CZ) defined by two

ance zone patterns (last CZ in the sequlence).

There are two (2%) pattern specificatid
which are dependent (first CZ), creatin
pattern specification

The toleranced feature is the collectio
extracted integral surfaces (2x and all
symbpol).

The tolerance zone is a tolerance zone
consisting of two tolerance zone pattel
composed of four tolerance zones, spag
two parallel planes 0,2 mm apart and d

in orientation (implicit TEDs 4x 90°) apd in location

2x 10 mm apart (explicit TEDs). The tw
zone patterns are constrained in orien
parallel (implicit TED of 0°) and in loc4
50 mm apart in one direction (explicit
aligned (implicit TED of 0 mm apart) iy
pendicular direction, without external
coming from a datum.

NOTE The last CZ modifier in the seq
creates a tolerance zone pattern comp

tolerance zones. The first CZ in the sequence CZ CZ

creates the dependency between the ty
zone patterns.

(2x) toler-

ns (last CZ)
g a global

of eight
around

pattern

ns (CZ CZ),
e between
onstrained

o tolerance
tation to be
tion to be
TED) and
the per-
constraint

ience CZ CZ
bsed of four

vo tolerance
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Table C.1 (continued)

Indication

Meaning

Example 7

L —-A{[E

\ | | \

]

NOTE An “ajl-around” specification is considered with a
collection plane indicator as given by ISO 1101.

The specifications are two (2x or two leader li
patterfispecifications (CZ in the sequence SZ (
considered independently (first SZ in the sequ

There are two (2x or two leader lines) pattern
ifications (CZ), which are independent (SZ).

For each pattern specification, the toleranced

hes)
Z)
bnce).

spec-

feature is the collection of four extracted integral

surfaces (all around symbol).

For each pattern specification, the tolerance z(
pattern (a combined tolerance zone) is compog
four tolerances zones, constrained between th
in orientation (implicit TED 0° and 90°) and in
location to be 10 mm (in one direction) and 10
(in another perpendicular direction) apart, wi
explicit TEDs, without external constraint conj
from a datum or a datum system.

NOTE The two tolerance zone patterns are in
dependent, i.e. they are free to move and rotat
relation to each other.

ne
ed of
bm

mm

h
ing

b in

28
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Table C.1 (continued)

Indication Meaning

Example 8

:: 0,2 CZ

0

/j 0,2

The toleranced feature is the collectiorl of two ex-
tracted derived surfaces (two leader lipes).

The tolerance zone is a tolerance zone pattern (CZ
modifier), composed of twe tolerances|zones, which
are the spaces between two parallel planes 0,2 mm
apart and constrained in orientation tg be parallel
(implicit TED 0°) and in location to be toplanar
(implicit TED of0.mm, symmetry drawing line indi-
cation), withiout'external constraint coming from a
datum ordatum system.
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Table C.1 (continued)

Indication

Meaning

Example 9

2x @10 H?

4[00,2 (z]A

2x 910 H

SIM1 [] 20,2

Without SIM modifier

With SIM modifier

90,2

30
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Table C.1 (continued)

Indication

Meaning

Key

a datumA

The set of geometrical specifications, linked togeth-
er with the indication of SIM1(not independent),
defines a pattern specification (SIM1 modifier).

The tolerance indicator with CZ defines, as toler-
anced feature, a set of two extracted median lines

and-astolerance zoneatolerancezone pattern

defined by two cylindrical zones of dia|
0,2 mm constrained in orientation te b
(implicit TED 0°) and in location|to be
and externally constrained.from the d
diametrically opposed (implicit angle
30 mm apart for one of them (explicit T

The tolerance indieater without CZ def
toleranced featurewan extracted media
as tolerance zofie'a cylindrical zone of
0,5 mm extérnally constrained in locat
datum A-at 40 mm apart.

Without SIM modifier, the two specific
indepéendent: the datum A does not loc
offreedom of the tolerance zone pattei
eylindrical zone of diameter 0,5 mm c4
rotationally relatively.

With SIM modifier numbered 1, the cy]
of diameter 0,5 mm and the tolerance %
are not independent. They are constra
tation (implicit TED of 0°) and in locati
TED of 40 mm and implicit TED of 90°)
these specifications in one pattern spe

eter
e parallel
b0 mm apart
itum A to be
f180°) and
ED).

ines as

h line and
diameter
ion from the

ations are
k all degrees
n and the
n be moved

indrical zone
one pattern
ned in orien-
on (explicit

, combining
cification.
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Table C.1 (continued)

Indication Meaning

Example 10

3«

Key
a datum A

Thegeometrical specification is a pattern spedifica-
tien (CZ modifier).

The toleranced feature is the collection of threge
(3x, identified by the letter B) extracted integrfal
surfaces.

The tolerance zone is a tolerance zone pattern (CZ
modifier) composed of three tolerances zones, ywhich
are the spaces between two parallel planes 0,2 mm
apartand constrained in orientation to be incliped
with an angle of 60° (explicit TED) and in locatipn
to be 17 mm from a centre straight line for eacH (3x
explicit TED), and with external constraint in Idca-
tion, to have this centre straight line of construgtion
coaxial from the datum A (implicit TED of 0 mnj}).
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Table C.1 (continued)

Indication Meaning

Example 11

20

0.1

The specification is a pattern specificakion (CZ
modifier).

The toleranced feature is the collection of the two
extracted integral surfaces (identified [by the two
leadetlines of the tolerance indicator),

The tolerance zone is a tolerance zone pattern (CZ
modifier), which is the set of two pairs|of parallel
planes (two leader lines). Each pair of {lanes is

0,1 mm apart. The pairs are constraingd between
them (CZ modifier) at a distance of 20 mm between
their median planes (explicit TED).
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Table C.1 (continued)

Indication Meaning

Example 12
2x B 0,1

B R
The specification istgl%tern specification (CZ
modifier).

NOTE In thik case the constraint given by CZ concerns | The toleranc skgature is the collection of the tvo
only orientatjon constraint, not location constraint. Itis |extracted i ral surfaces identified by the letiter B.
equivalent tojuse CZR instead of CZ.

The to ce zone is a tolerance zone pattern
com d of two pairs of two parallel planes. Each
p@%f planes is 0,1 mm apart and the pairs ar¢ con-

% ined between them (CZ modifier) in orientption
ith an angle of 20°

O
\j;\' NOTE In this case, the distance cannot be cor-
AQ) . . . . .
N strained in the collection of the two nominal inte-
C) gral surfaces which creates a wedge defined only by
N an angle.
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Table C.1 (continued)
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Indication

Meaning

Example 13

3x 10 0,5

0.2 (Z[A]

[

A

NOTH
the c
sym
to sh
from

In this example, the meaning does not change if
aracteristic symbol is the position symbol or the
etry symbol (the symmetry symbol does not need
w the drawing line to see the implicit TEDs of 0 mm
datum A, as requested with position symbol).

Key.
a.“datum axis A

The specification is a pattern specifica
modifier).

kion (CZ

The toleranced feature is the collection of the

three extracted derived surfaces ident|
upper indication above the tolerance iy
10 + 0,05).

The tolerance zone is a tolerance zone
composed of three pairs of parallel pla

fied by the
\dicator (3x

pattern
hes 0,2 mm

apart constrained between them (CZ npodifier) in

orientation with angles of 110° (explic
and the implicit angle of 140° = 360°-23
location with a common intersecting s
(implicit TED of 0 mm). Moreover, this
zone pattern is externally constrained
A. Each of the three tolerance zones is
ly disposed around datum A (implicit T

t angle 2x
k110°) and in
raight line
tolerance
from datum
symmetrical-
ED of 0 mm

as distance between datum A and the median plane

of each of the tolerance zones).
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