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Forewo

ISO 5459:2024(en)

rd

[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

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve t}Le1

patent(s). I$O takes no position concerning the evidence, validity or applicability of any clai
rights in regpect thereof. As of the date of publication of this document, ISO had not teceived

patent(s) which may be required to implement this document. However, implementers are cay
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or alljstich patent righ

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

Any trade
constitute 3

For an expl
related to
Organizatig

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO’s adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pbword.html.

This docunjent was prepared by Technical Committee ISO/TC 213, Dimensional and geometr

specificatio
Technical (
accordance

This third
revised.

s and verification, collaboration with theéZEuropean Committee for Standardiz:
ommittee CEN/TC 290, Dimensional and~geometrical product specification and ver

bdition cancels and replaces the'second edition (ISO 5459:2011), which has been

The main clhanges are as follows:

update
additio
in Tablg

in Tabl
restrict
additio

of the Normative refereices and Bibliography;

h of definitions 3:20;3.20.1 and 3.20.2;

1, update of the symbol of the datum feature indicator;

e 1, addition of the symbol of single datum target indicator, moveable datum targg
ed datum feature, indication of a situation feature and datum coordinate system in
h of'a hote;

cal product
ition (CEN)
ification, in

with the Agreement on technical coopération between ISO and CEN (Vienna Agreement).

technically

bt indicator,
dicator, and

in Table 2, addition of [SVT], [SF] and [SFxx], and addition of a note;

in Clause 6, addition of a paragraph before the example in 6.1, update of 6.2.1 and 6.2.2, replacement
of the first paragraph in 6.2.3 and 6.2.4, addition of the last paragraph in 6.3.2 and table titles added in
6.3.2 and subsequent tables renumbered;

in Clause 7, addition of a note in 7.1, update of 7.2.1, 7.3, 7.4.2.1 and 7.4.2.2, update of the text and figures
in 7.4.2.4 up to Figure 22, update of the first paragraph of 7.4.2.6, update of Figure 39, addition of a new
rule 11 in 7.4.2.11 and anew rule 12 in 7.4.2.12;

addition of a new Clause 8;

in Annex A, update of the text between Figures A.1 and A.2, update of the first paragraph in A.2.1 and of
Figure A.4, addition of Notes 1 and 2 in A.2.2.3, and update of the row for the plane in Table A.2;

© IS0 2024 - All rights reserved
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— addition of a new Clause D.4;

— update of Annex F, addition of new Annexes G to ], update of Annex K giving the relation to the GPS matrix
model.

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.

© IS0 2024 - All rights reserved
vi


https://www.iso.org/members.html
https://standardsiso.com/api/?name=c27ffc84baa1024d5b2a03f22611d2cd

Introduction

ISO 5459:2024(en)

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 chains of standards on datums.

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 GPS matrix
model, see Annex K.

For the def|nitive presentation (proportions and dimensions) of symbols for geometrical tolel

[SO 7083.

The previoys version of this document dealt only with planes, cylinders and spheres being used
There is a rleed to consider all types of surfaces, which are increasingly used in industry. The d
rfaces as given in Annex B are exhaustive and unambiguous.

classes of s

This docum
concepts arj
refer to the

This docum
It does not
requiremen

ts or applications.

ent applies new concepts and terms that have not been used in preyious ISO GPS stand
e described in detail in ISO 14638, ISO 17450-1 and ISO 17450-2itherefore, it is recon
be standards when using this document.

ent provides tools to express location or orientation constraints, or both, for a tole
provide information about the relationship between datums or datum systems and functional

ancing, see

as datums.
pfinitions of

ards. These
nmended to

rance zone.
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Geometrical product specifications (GPS) — Geometrical
tolerancing — Datums and datum systems

1 Scope

This document specifies terminology, rules and methodology for the indication and understanding of datums

and datum

the user in

This docun
system. Thg
and is not tl

NOTE T

2 Norm

The followi
requiremern

inderstanding the concepts involved.

verification operator (see ISO 17450-2) can take different forms (physically’or matH
he subject of this document.

htive references

hg documents are referred to in the text in such a way that'some or all of their content
ts of this document. For dated references, only the edition cited applies. For undated

the latest edlition of the referenced document (including any amendments) applies.

ISO 128-2:2
conventions

ISO 1101,
orientation,

[SO 2692,
requiremen

ISO 4351, G

ISO 17450-
specificatiof

[SO 17450-2
operators, U

022, Technical product documentation (TPD) — General principles of representation —
for lines

Geometrical product specifications (GRS) — Geometrical tolerancing — Tolerand
location and run-out

Geometrical product specifications (GPS) — Geometrical tolerancing — Maximuy
[ (MMR), least material requirement (LMR) and reciprocity requirement (RPR)
bometrical product specifi€ations (GPS) — Association

|, Geometrical product specifications (GPS) — General concepts — Part 1: Model for

I and verification

, Geometrical-product specifications (GPS) — General concepts — Part 2: Basic tenets, sp
ncertainties.and ambiguities

he detailed rules for maximum and least material requirements for datums are given in ISO 2

‘ycfnmc intechnical prnr‘]nrf documentation -This document also prnvir‘nc nvp]nnafinns to assist

ent defines the specification operator (see ISO 17450-2) used to establish &)datum or datum

ematically)

692.

constitutes

references,

Part 2: Basic

es of form,

m material

geometrical

ecifications,

3 Termg and/definitions
For the purposes of—this dULuluUllt, the—terms—and—definitions sivc:u 156 1101, 156 2694., ISO 4351,

[SO 17450-1, ISO 17450-2 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

31

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

situation feature
point, straightline, plane or helix from which the location and orientation of features, or both, can be defined

© IS0 2024 - All rights reserved
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datum feature

real (non-id

eal) integral feature used for establishing a datum

Note 1 to entry: A datum feature can be a complete surface, a portion of a complete surface, or a feature of size.

Note 2 to entry: An illustration showing the relations between datum feature, associated feature and datum is given

in Figure 4.

3.3
associated

feature

associated feature for establishing a datum

ideal featur

e which is fitted to the datum feature with a specific association criterion

Note 1 to enfry: The type of the associated feature is by default the same as the type of the nominal int

used to esta

Note 2 to enf

lt

lish the datum (for an exception, see 7.4.2.5).

ry: The associated feature for establishing a datum simulates the contact between-thereal 3

workpiece apd other components.

Note 3 to en
in Figure 4.

3.4

datum

one or mor
selected to

instance a

Note 1 to en
combination

Note 2 to ent

Note 3 to en
in this docur]

ry: An illustration showing the relations between datum feature, associated feature and dg

e situation features of one or more features associated with one or more real integ
Hefine the location or orientation, or both, of a tolerance zoene or an ideal feature repr
irtual condition

try: A datum is a theoretically exact reference; it is(defined by a plane, a straight line or
thereof.

ry: The concept of datums is inherently reliantwipon the invariance class concept (see Annex]

ry: Datums with maximum material condition (MMC) or least material condition (LMC) are
hent (see ISO 2692).

Note 4 to entry: When a datum is established, for example, on a complex surface, the datum consists

straight line
attached to t

Note 5 to ent
Figure 4.

3.5
primary dg
datum that

3.6
secondary

or a point, or a combinationsthereof. The modifier [SL], [PL] or [PT], or a combination th
he datum identifier to limit the situation feature(s) taken into account relative to the surface

ry: An illustration shotwing the relation between datum feature, associated feature and datu

jtum
is not inflienced by constraints from other datums

datum

boral feature

urface of the

tum is given

ral features
bsenting for

a point, or a

es A and B).

not covered

of a plane, a
breof, can be

m is given in

datum, in adatunrsystemny, that s infiuenced by am orientation constraint fronT the primmary datum in the
datum system

3.7

tertiary datum
datum, in a datum system, that is influenced by constraints from the primary datum and the secondary
datum in the datum system

3.8

single datum
datum established from one datum feature taken from a single surface or from one feature of size

Note 1 to entry: The invariance class of a single surface can be complex, prismatic, helical, cylindrical, revolute, planar
or spherical. A set of situation features defining the datum (see Table B.1) corresponds to each type of single surface.

© IS0 2024 - All rights reserved
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39
common datum
datum established from two or more datum features considered simultaneously

Note 1 to entry: To define a common datum, it is necessary to consider the collection surface created by the considered
datum features. The invariance class of a collection surface can be complex, prismatic, helical, cylindrical, revolute,
planar or spherical (see Table B.1).

3.10
datum system
set of two or more situation features established in a specific order from two or more datum features

Note 1 to entry: To define a datum system, it is necessary to consider the collection surface created by the considered
datum features. The invariance class of a collection surface can be complex, prismatic, helical, cylindrical, revolute,
planar or splerical (see Table B.1).

3.11
datum target
portion of g datum feature which can nominally be a point, a line segment or an area

Note 1 to enfry: Where the datum target is a point, a line or an area, it is indicated as@datum target pg¢int, a datum
target line of a datum target area, respectively.

3.12
moveable datum target
datum target with a controlled motion

3.13
collection $urface
two or more surfaces considered simultaneously as a singlessurface

Note 1 to entry: Table B.1 is used to determine the invariance class of a datum or datum systems when using a
collection ofjsurfaces.

Note 2 to enfry: Two intersecting planes may be corsidered together or separately. When the two inters¢cting planes
are considerpd simultaneously as a single surface;that surface is a collection surface.

3.14
objective finction
<associatiop> formula that describes-the goal of association from the datum feature and the igleal feature
(associated|feature)

”

Note 1 to enflry: In this document;the term “objective function” refers to “objective function for associatipn”.

Note 2 to eptry: The objéctive functions are usually named and mathematically described: maximum inscribed,
minimum zohe, etc.

[SOURCE: 1$0 4351:2023, 3.6, modified — “datum feature” replaced “input feature”. Notes to entfy added.]

3.15
constraint
set of restrictions on variability of the mathematical parameters describing an associated feature (3.3) in the
optimization process

EXAMPLE Orientation constraint, location constraint, material constraint or intrinsic characteristic constraint
are the different types of constraint.

[SOURCE: ISO 4351:2023, 3.9, modified — “constraint” replaced “association constraint” as the term and in
the example. “intrinsic characteristic constraint” replaced “size constraint” in the example.]

© IS0 2024 - All rights reserved
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orientation constraint
constraint (

3.15) related to one or more rotational degrees of freedom of associated feature (3.3)

[SOURCE: ISO 4351:2023, 3.10, modified — “constraint” replaced “association constraint”.]

3.15.2

location constraint
constraint (3.15) related to one or more translational degrees of freedom of associated feature (3.3)

[SOURCE: 1SO 4351:2023, 3.11, modified — “constraint” replaced “association constraint”.]

3.15.3

material constraint

constraint (|
(3.2)

EXAMPLE
datum featu

[SOURCE: I
feature” rej

3.15.4

intrinsic characteristic constraint

size constrd
association
fixed or van

Note 1 to ent

Note 2 to en
one intrinsid

3.16
associatio
objective f

Note 1 to ent

Note 2 to e
criterion.

Note 3 to ent

3.17

integral feature

surface orl

3.15) on the associated feature (3.3), in relation to the material boundary of the dg
The outside material constraint implies that all distances between the associatéd fea
‘e are negative or equal to zero.

S0 4351:2023, 3.12, modified — “constraint” replaced “associatipn, constraint” s
laced “input feature”.]

int
ronstraint (3.15) on an intrinsic characteristic of associated feature (3.3) whether it is
iable

ry: The intrinsic characteristic of a cylinder is its diameter which is a size.

'ry: In the collection surface, constituted by twe’parallel and not coaxial cylinders, there a
characteristic (two diameters, the distance between their axes and the angle of 0°).

criterion
nction with or without constraints, defined for an association
ry: Several constraints may/be'defined for an association.

htry: Association results .(associated features) may differ, depending upon the choice o

ry: Default association criteria are defined in Annex A.

ne on-asurface

Note 1 to ent

tum feature

ure and the

ind “datum

considered

e more than

[ association

ryAn integral feature is intrinsically defined.

3.18
contacting

feature

ideal feature of any type which is different from the nominal feature under consideration and is associated
with the corresponding datum feature

Note 1 to entry: See Figure 1.

© IS0 2024 - All rights reserved
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a) Contacting feature on nominal model

Key
1
2
3

features
datum ff

3.19
invariance
group of idg

Note 1 to ent

3.20
datum coo
coordinate

Note 1 to ent

3.20.1
datum coo
indication d

3.20.2
datum coo
label identi

4 Symbg

contacting feature: ideal sphere in contact with the datum feature or the feature under ¢ensideration

0)
L

b) Contacting feature on real'worK

under consideration: nominal trapezoidal slot (collection of two non-parallel surfaces)
pature: real feature corresponding to the trapezoidal slot (collection of twetion-parallel surfac

Figure 1 — Example of a contacting féature

class
al features for which the nominal surface is invariant for the same degrees of freedo

ry: There are seven invariance classes (see AnhéeX B).
rdinate system
Eystem established from a single-datum, a common datum or a datum system

ry: Using a datum coordinate syistém is optional.

rdinate system indicator
efining a coordinatesystem

rdinate system identifier
ying a ceordinate system

Dls

D

Im

Table 1 gives symbols to identify the datum feature and datum target used to establish a datum.

Table 2 gives the list of modifier symbols, which can be associated the datum identifier.

© IS0 2024 - All rights reserved
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Table 1 — Datum features and datum target symbols

Description Symbol Sub-
clause

Datum feature indicator If‘ If 2.1
Datum feature identifier Capital letter (A, B, C, AA, etc.) 7.2.2
Single datum target frame 7.2.3.2
Moveable dgtunrtargetframme 7.2.3.2
Single daturh target indicator? 7.2.3
Moveable d4tum target
o 7.2.3
indicator?
Datum targgt point 7.2.3.3
Closed datum target line 7.2.3.3
Non-closed flatum target line 7.2.3.3
Datum targg¢t area 7.2.3.3
Restricted datum feature 74.2.4

2 The ternjindtor of the leader line is dependent of the type of datum target.

© IS0 2024 - All rights reserved
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Table 1 (continued)
Description Symbol Sub-
clause
[s4]-[a]B]c]

Indication of a situation feature A [PT]

of a single datum, a common \ 7.4.2.12

datum or a datum system P

R A[SL]
For single datum For datum system

71 s Yt oo
Datum coorflinate system indi- Annex G
cator e
/ X X

a  The ternfinator of the leader line is dependent of the type of datum target.

Table 2 — Modifier symbols

Syymbol Description Subclause
PD] Pitch diameter 7.4.2.1]
[MD] Major diameter 74.2.1
LD] Minor diameter 74.2.1
[ACS] Any cross-section 74.2.4
[ALS] Any longitudinal section 7.4.2.4
CF] Contacting feature 7.4.2.5
SV] Size, variable 74.2.2
[SF] Size, fixed 7.4.2.2
[$Fxx] Size, fixedwith specified value xx 7.4.2.2
DV] Distance, variable (for common datum) 7.4.2.7
PT] (situation feature of type) point 7.4.2.8
[SL] (situation feature of type) straight line 7.4.2.8
PL] (situation feature of type) plane 7.4.2.8
< For orientation constraint only 7.4.2.8
® Projected (for secondary or tertiary datum) 74.2.10
) Least material requirement See ISO 2692
™ Maximum material requirement See ISO 2692
NOTE Other symbols related to filtration and association are presented in Tables 8 to 10 and in Table H.1.

5 Role of datums
Datums form part of a geometrical specification (see ISO 1101).

Datums are established from real surfaces identified on a workpiece.

© IS0 2024 - All rights reserved
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Datums allow tolerance zones to be located or orientated (see Examples 1 and 2) and virtual conditions to
be defined (for example maximum material virtual condition ® according to ISO 2692). The datums can be
seen as a means to lock degrees of freedom of a tolerance zone. The number of degrees of freedom of the
tolerance zone which are locked depends on the nominal shape of the features utilized to establish the datum
or datum system; whether the datum is primary, secondary or tertiary; and on the toleranced characteristic
indicated in the geometrical tolerance frame.

By default, a datum locks all the degrees of freedom of the tolerance zone that it can lock given its shape and

which

— arerequired by the geometrical characteristic indicated in the tolerance frame, and

— have not already been locked by the preceding datum(s) in the datum system.

When a dat
EXAMPLE 1

lim locks only orientation degrees of freedom, this shall be indicated by the modifier

The tolerance zone, which is the space between two parallel planes 0,1 mm apart;.is cd

orientation lpy a 75° theoretically exact angle from the datum. Here, the datum is the situation.feature

(axis of asso

Key

1 datum A

EXAMPLE 2
in orientatio
perpendicul
features of t
and that axis

riated cylinder). See Figure 2.

Dimensions i

£
_?E__

N

a) Indication on the drawing b) Illustration of tolerance zor|

constituted by the axis of thle 'associated cylinder
Figure 2 — Example-of tolerance zone constrained in orientation from a datum|

The tolerance/zone, which is the space between two parallel planes 0,2 mm apart, is
n by a 70° angle from a datum, and in location by the distance 20 mm from the gauge plan
r to the axis'of 40° cone where its local diameter is 30 mm. Here, the datum consists of the s¢g
he cone'with a fixed angle of 40°, i.e. the cone axis and the point of intersection between the

. Seé Figure 3.

><,
nstrained in

of a cylinder

h millimetres

1S

constrained
e positioned
t of situation
gauge plane

© IS0 2024 - All rights reserved
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Dimensions in millimetres

t or explicit

Heal feature

N
;
[=]
m R | B _1 1 __1
ASY
| I
a) Indication on the drawing b) Hlustration of tolerance zone
Key
1 datum 4 constituted by the axis of the associated cone, the-point of intersection of the gauging plane and this axis
Figure 3 — Example of a tolerance zone constrained in location from a datum
6 Generfal concepts
6.1 Gendral
Datums and datum systems aretheoretically exact geometric features used together with implic
TEDs to locfte or orientate
a) tolerange zones fortoleranced features, or
b) virtualconditiens, e.g. in the case of maximum material requirement (see ISO 2692).
A datum consists of a set of situation features for an ideal feature (feature of perfect form). This i
is an assoctatedfeature—which-is—establishedfromtheidentifieddatumfeatures—ofa—workp

features can be complete features, or identified portions thereof (see Clause 7).

A datum system consists of more than one datum.

ece. Datum

The geometrical type of these associated features belongs to one of the following invariance classes:

— spheric

al (i.e. a sphere);

— planar (i.e. a plane);

— cylindrical (i.e. a cylinder);

© IS0 2024 - All rights reserved
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— helical (e.g. a threaded surface));
— revolute (e.g. a cone or a torus);
— prismatic (e.g. a prism);

— complex (e.g. a free-form surface).

Each single or collection feature belongs to one invariance class (for an explanation of invariance classes,
invariance degree, and degree of freedom, see Annex B).

Associated features are established from the real or extracted single features used for the datum. The
associated feature can be defined by an operation of association including constraints coming from the
feature itself or from one or more other features. The situation features that make up the datum are defined
from these hssociated features. The default association methods are given in Annex A.

One or more¢ single features can be used to establish a datum. If only one single feature is used; itf establishes
a single datum. If more than one single feature is used, they can either be considered simultpneously to
establish a fommon datum or in a predefined order to establish a datum system (see 6:3).

The datum feature(s) to be used for establishing each datum shall be designated-and identified.

The single datums (see 6.3.2), common datums (see 6.3.3) or datum systems'(see 6.3.4), as appliicable, shall
be specified for each geometrical specification.

When applifable, any additional constraints shall be defined for the association.

Datums andl datum systems are situation features, not coordinate'systems. The set of situation feature is
established|in a process including associations, but can also in¢lude some other geometrical opefations (e.g.
intersection, translation, rotation). A complete datum systein (allowing to lock all six degrees pf freedom)
is a set of ohe point, one straight line and one plane (the point on the straight line in the plane),|Coordinate
systems cap be established from a datum or a datum.&ystem that locks all six degrees of freedlom. In this
case, it shal] be indicated in accordance with Annex G.

EXAMPLE In Figure 4, the datum is indicated as'a-single datum derived from a nominal feature, a cylinder, used to
orientate or |ocate a tolerance zone. In order to dérive the datum, the following sequence of operations is [performed:

— apartition to define the real integral surface corresponding to the nominal feature [see Figure 4 b)];
— an extrdction to provide the extractedintegral feature [see Figure 4 c)];
— afiltratjon (see Annex A);

— an asso¢iation (see Annex’Afor association method) to define the associated feature. (In this case, ifs type is the
same as|the nominal fedture.) The associated feature [see Figure 4 d)] is established from the non-idepl surface (in
the spedification process) or from the extracted feature (in the verification process).

The datum i§ definedas‘the situation feature (the axis) of the associated cylinder [see Figure 4 e)].

6.2 Intripsic characteristics of surfaces associated with datum features

6.2.1 General

The default status (variable or fixed) of the intrinsic characteristics is described in 6.2.2, 6.2.3 or 6.2.4. For
rules, see also rule 2 (2A to 2D) in 7.4.2.2.

For datums with virtual conditions, see ISO 2692.

[ssues of orientation and location constraints in datum systems are presented in Annex I.

1) Helical surfaces as such are not considered in this document. They are regarded as cylindrical surfaces because,
in most functional cases where helical surfaces (threads, helical slope, endless screw, etc.) are involved, the combined
rotation and translation of the helix is not needed for datum purposes. In these cases, the pitch cylinder surface is used to
establish the datum. The major or minor cylindrical surface can also be considered and specified.
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6.2.2 Single datum established from a single feature

The default status of the intrinsic characteristics for a single feature is:

— variable for the linear size of a feature of size (see Table 3);

— fixed for the angular size of a feature of size (see Table 3);

fixed for an intrinsic characteristic which is not the linear size of a feature of size.

Table 3 — Default status of intrinsic characteristics of features of size

Feature of size Invariance class Intrinsic characteristic Default status
Cylinder Cylindrical Diameter ‘élggig;s;inple inC.2.2
Sphere Spherical Diameter \Slggi:f;nple inC.2.4
Two paralle] opposite planes Planar Distance between the two planes \Slsgi:)lz;ilple in C.2.10
Cone Revolute Angle gie);egxample inC.2.3
Wedge Prismatic Angle gie);egxample inC.2.9
6.2.3 Common datum established from two or more single features simultaneously

The default
the commo}

Intrinsic ch
features) sh

h datum is asin 6.2.2.

status (variable or fixed) of the intrinsic charactefistics of each associated feature ¢

hracteristics introduced by the collection of features (defining the relation between th
all by default be considered theoretically exact for both linear and angular dimensio

bstablishing

b associated
ns.
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HEO

1 |/3 .

2| | . S
| = —> N
i T

Ll

r e-d
°
‘e
‘e
°
-

a) Drawing b) Integral real c) Extraction
indicption surface of the
workpiece

d)-Association e) Datum
Key
1  tolerande frame to.be linked to a toleranced feature 5  extracted integral feature (optional)
2 nominal integtal'feature (which is a feature of size) 6  associated integral feature
3 nominal dexived feature 7  derived feature of associated integral featlrre
4  real integral feature (datum feature in this case) 8  single datum (situation feature of the associated

surface)

In the example shown in Figure 4 e), the derived feature (key 7) and the situation feature (key 8) are the same as each
other; however, this is not always the case.

Figure 4 — Illustration of features used for establishing a single datum from a cylinder

EXAMPLE A common datum is established from two parallel non-coaxial cylinders (invariance class: prismatic).
Each individual cylinder has an intrinsic characteristic, its diameter. The collection of features also has intrinsic
characteristics: an angle, defined by the fact that two axes restrict the twist of the datum, and the distance between

the two axes (see C.3.4). The two diameters of the cylinders are considered by default variable and the twist angle and
the distance between the two are considered theoretically exact.
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NOTE See also 6.3.3,7.4.2.7 and 7.4.2.9 for the special case where the linear dimensions between features included
in the collection can be considered variable by using the modifier [DV].

6.2.4 Datum systems established in a defined sequence from two or more single features

The default status (variable or fixed) of the intrinsic characteristics of each associated feature establishing

the datum system is as in 6.2.2 for a single datum and as in 6.2.3 for a common datum.

The intrinsic characteristics introduced by the collection of features (defining the relation between the
associated features) shall be considered variable for linear dimensions but theoretically exact for the
angular dimensions.

6.3 Single datums, common datums and datum systems

6.3.1 General
When a sirlee surface or a collection surface is identified as a datum feature, the invariance

urface is invariant shall be identified and compared with Table B.1 in brder to de
ion features (point, straight line, plane or helix, or a combination thereof) that con

which the {
set of situalf
datum.

Annex C giv
6.3.2 Sin

A single dat

NOTE A

ble datums

For an exanpple, see Table 4.

es examples of single datums, common datums and datum systems.

um consists of one or more situation features based<onrone single feature or a portio

single datum taken from a cone has two situation features: its axis and a point on that axis.

degrees for
fermine the
stitutes the

n thereof.
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Table 4 — Example single datum taken from a cylinder or a plane

. . Invariance
Indication of
N . class and
Indication of datum datum in . . . .
Illustration of the meaning situation
feature tolerance
feature
frame

(see Annex B)

Datum

Cylindrical

A H £ H
AATIS UL dSS5ULT

ated cylinder

~

Planar

Associated
plane

Key
1
2
3 plane wh
NOTE Ass

associatg

straight

d feature (without orientation constraint)
ine which is the situation feature of the associated cylihder (its axis)
ich is the situation feature of the associated plane(the associated plane itself)

ciation for single datums is described in Annex A.

If a single ¢
system, the
datum is ol

For the con
datum”, see

Additional ¢

For a featu
surfaces (o
orientation
with an inte

atum is used as the only datum.inh a tolerance frame, or if it is the primary datum
associated feature to the real integral feature (or to the portions of it) used for esta
tained without external grientation constraints or location constraints.

straints that are applied, when a single datum is used as a “secondary datum” or
6.3.4.

examples of single’datums are given in Clause C.2.

e of size-rmade up of two opposite parallel planes, the collection surface associat
" to the'portions of the surfaces) used for establishing the datum is obtained with
constraint; the associated surfaces (constituting the collection surface) are individu
rnalparallelism constraint and a variable intrinsic characteristic constraint (see C.2

in a datum

blishing the

a “tertiary

bd with the
an internal
ally defined
.10).

A secondary datum shall not be specified when it does not constrain more degrees of freedom of the
tolerance zone than the primary datum.

A tertiary datum shall not be specified when it does not constrain more degrees of freedom of the tolerance
zone than the primary and the secondary datums.

6.3.3 Common datums

A common datum consists of one or more situation features established by taking into account the collection

surface.

If the common datum is used as the only datum in a tolerance frame, or if it is the primary datum in a
datum system, the collection of associated features used for establishing the datums, is established without

© IS0 2024 - All rights reserved
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external orientation constraints or location constraints; therefore, the surfaces (constituting the collection
surface) are associated together, simultaneously. For the constraints that are applied when a common datum

isused as a

“secondary datum” or a “tertiary datum”, see 6.3.4.

A secondary datum shall not be specified when it does not constrain more degrees of freedom of the
tolerance zone than the primary datum.

A tertiary datum shall not be specified when it does not constrain more degrees of freedom of the tolerance
zone than the primary and the secondary datums.

Examples of common datums are given in 6.3.4 (Examples 1 and 2 illustrate the difference between a datum

system and

The comple
datum in a
See also 7.4

a common datum) and Clause C.3.

mentary indication [DV] (meaning “distance variable”) following the letters indicatin

a common

tolerance frame means that the linear dimensions between the situation features.a
2.9 and Clause E 4.

6.3.4 Dat

A datum sy
system con

um systems

Ktem is constituted by an ordered sequence of two or three single or.common datun
5ists of two or three situation features resulting from the collection 0fthe considered

The associated features used to establish the datum system are derived sequentially, in the orde

the geomet
their relatiy

This order
orientation
orientation

A secondar

Fical specification. The relative orientation of the associated surfaces is theoretical
e location is variable.

constraints on the secondary datum and tertiary datum; the secondary daty
constraints on the tertiary datum.

y datum shall be specified when it is necessary to constrain more degrees of freg

tolerance z¢ne than are constrained by the primary datum.

A tertiary

Hatum shall be specified when it isinecessary to constrain more degrees of free

tolerance zgne than are constrained by the primary and the secondary datums.

A secondar
the toleran
the seconda

Additional ¢

For exampl

i or tertiary datum shall notbe specified when it does not constrain more degrees of
fe zone than are constraiped by the primary datum and in the case of a tertiary da
ry datums.

bxamples of datum systems are given in Clause C.4.

s, see Tables 5;6-dand 7.

re variable.

ns. A datum
surfaces.

r defined by
y exact but

defines the orientation constraints for the association-'operation: the primary datym imposes

m imposes

dom of the

dom of the

freedom of
fum also by
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Table 5 — Example common datum or datum system taken from a cylinder and a plane

Indication of
datum feature

Indication of datum
in tolerance frame

Resulting
Meaning on workpiece
datum syste

common datum or

m

| [ [afs]

L
F—

/

5
6

HENEIN

. +—6

Key

1
2
3
4
5
6

first assqciated feature without orientation constraint

second agsoeiated feature with orientation constraint from the first associated feature

simultaneously associated features with orientation constraint and location constraint

maximum distance balanced between the associated features and datum features

straight line which is the situation feature of the associated cylinder (its axis)

point of intersection between the straight line and the plane

NOTE 1 The orientation and location of datums are different depending on the datum indications in the tolerance frame.

NOTE 2 The association for datum systems is described in A.2.4.

© IS0 2024 - All rights reserved

16



https://standardsiso.com/api/?name=c27ffc84baa1024d5b2a03f22611d2cd

ISO 5459:2024(en)

Table 6 — Example common datum or datum system taken from two cylinders

Indication of Resulting
Indication of datum feature datums in Meaning on workpiece datum or
tolerance frame datum system

| T [as

Key
first assqciated cylinder without constraint
second a$sociated cylinder with parallelism constraint from\the first associated feature

simultanpously associated cylinders with parallelism censtraint and location constraint

1
2
3
4  maximurp distance balanced between the associated cylinders and datum features
5 straight line which is the axis of the first associated cylinder

6 plane indluding the axes of the two associated cylinders

7 median straight line of the axes of the two/simultaneously associated cylinders

NOTE 1 Thelorientation and location ef.datums are different depending on the datum indication in the tolerance frame. Not all
possibilities flor establishing the datums-are covered.

NOTE 2 For the association methed; see Annex A.
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Table 7 — Example datum system taken from two cylinders and a plane

Indication of datum feature

Indication of
datums in
tolerance frame

Meaning on workpiece

Resulting
datum or

datum system

[clalB]

9 |0
|

|
4
=

4\<—7

?/_/

6

Key

2 seconda

from the secd

NOTE For

1 firstassdciated feature without a constraint

nd one)

4  plane whiich is the first associated feature

he association method, see Annex A.

sociated feature with a perpendicularity constraint from the first associated feature

3 third asdociated feature with a perpendicularity constraint from the first associated feature (dnd-parallelig

5 point of ihtersection between the plane and the axis of the second associated feature

6 straight line which is the intersection between the associated plane and the plane cofitaining the two axes

m constraint

7 Graph

7.1 Gens€

The exprespion of geometrical tolerances with datums'in geometrical specifications on drawiy

the followir]

— Indicatg the integral surfaces of the workpiece which are to be used as datum features. Whe
integral surface is notrequired for a datum feature, the considered portion(s) [area(s), line(s)
corresponding dimensions dnd'locations shall be indicated (see 7.2).

and thd
— Indicat

— Indicat
indicat

— Indicat

ical language

ral

g steps:

bd datums (see 7Z4)

e individual single daturis;individual common datums or datum systems (see 7.3).

e the orientation constraints and/or location constraints for the tolerance zones in re

b the associatien criteria. This document defines the default association criteria in A

differemt associati@n criterion is required, it shall be indicated (see Clause 8).

— Indicat
project

bd-datum (see 7.4.2.10).

b, where necessary, the use of the maximum or least material requirement (see IS

NOTE

7.2 Indication of datum features

7.2.1 Datum feature indicator

Annex D presents former practices in relation to ISO 5459:19814) and ISO 5459:20113).

1gs includes

| a complete

or point(s)]

ation to the

nnex A. Ifa

0 2692) or

A single integral feature to be used as a datum feature shall be indicated by a datum feature indicator.
The datum feature indicator consists of a rectangular frame, which contains the datum feature identifier,
connected to a leader line terminating with a filled or open datum feature triangle. The datum feature

2) Cancelle
3) Cancelle

d and replaced by ISO 5459:2011.
d and replaced by this document.
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triangle shall be attached to an integral feature directly or indirectly via a reference line and a leader line,
see 7.4.2.1. Optional complementary indications shall be stated in the adjacent indication area, see Figure 5.

NOTE 1

ambiguity/interpretation, for instance if some complementary indications are not repeated.

If a datum feature indicator is repeated in several views or sheets of drawing, it can introduce specification

NOTE 2  There is no difference in meaning between a filled and an open datum triangle.
NOTE 3  The width of the rectangular frame is dependent of the length of the datum feature identifier.
‘7— L

L— N

2 - \ 3

1 ~A
Key
1  datum fpature triangle
2 leaderline
3 area whire the datum feature identifier is indicated
4  adjacent indication area

Figure 5 — Datum feature indicator without datum feature identifier

7.2.2 Datum feature identifier

Single featu

res used for establishing datum features sh@ll be identified by a datum feature iden{

in the datum feature indicator. A datum feature identifier consists of one or more capital letter]

not to be se
The letters

If a drawin
recommengd
two times,

letter is use

7.2.3 Dat

7231 G

When it is
indicate po

parated by hyphens.
[, O, Q and X (which can be misinterpreted) should not be used.

g has exhausted the alphabBbet, or if it is useful for the comprehension of the dr
ed that an unambiguous ¢oding system be defined; for example by repeating the sam
three times, etc. (e.g. BB, CCC, etc.). In order to facilitate the reading of this docume
d in the rest of the dgcument.

um targets

pneral

hot desirable to use a complete integral feature to establish a datum feature, it is

tions of the single feature (areas, lines or points) and their dimensions and locat
callad d

s

ifier placed
s which are

awing, it is
e letter, e.g.
nt, only one

possible to
ions. These

portions ar

33300 4o PN M NSO PRTPS RN | PRI Ere e PV SN 5 SN £ foora oty mrlba oo ot daad o
CCammCtrtatuTir car gCtS T IICy astalry sonaratC e TItCT Tat C ot Ty CCTT e C OIS TUCT C O ST

gle feature

of the workpiece and one or more contacting ideal features (assembly interface features or fixture features).

A datum target is indicated by a datum target indicator. This indicator is constructed from a datum target
frame, a datum target symbol and a leader line linking the two symbols (directly, or through a reference

line).

It can be necessary to indicate the same datum target on several appropriate views in order to have an
unambiguous definition (see Figures 27, 28 and 29).
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7.2.3.2 Datum target frame

The datum target frame is a circle, divided into two compartments by a horizontal line (see Figure 6).
The lower compartment is reserved for the datum feature identifier followed by a digit (from 1 to n),

correspond

ing to the datum target number.

The upper compartment is reserved for additional information, such as dimensions of the target area.

o

The movea
to the med
important.
other datun

The movea
simulating

Figure 7,

Figure 6 — Single datum target Irame

ble modifier is constituted by two tangential lines from the circle of the datum t
an segment (see Figure 7). The direction of the median segment of the/moveable

hs or datum targets is not specified.

ble modifier is used to indicate the direction of movement of a physical feature or
he datum or the datum system.

a) Moveable modifier

<
%

b) Moveable datumtarget (horizontal, vertical or inclined motion)

— Moveable modifier and examples of datum target frame with the moveable

7.2.3.3 Dptum targetsymbol

The datum
point, a dat

targetsymbol indicates the type of datum target: point, line, or area, identifying a d
im tavget line or a datum target area, respectively:

a Cross

hirget frame
modifier is

t specifies the movement direction where the distance between the mpveable datunp target and

component

modifier

htum target

(QPP Fiocure R);

— a long-dashed double-dotted narrow line (type 05.1 of ISO 128-2:2022), which, when this line is not
closed, is terminated by two crosses (see Figures 9 and 10). This line may be straight, circular or a line of
any shape;

a hatched area surrounded by a

long-dashed double-dotted narrow

[SO 128-2:2022) (see Figure 11).

X

Figure 8 — Datum target point
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Figure 10 — Closed datum target line

7234 L

The datum
leader line t

When the d|
shall be ter

When the d|

be continudus and shall be terminated with'a‘dot [see Figure 15 b)].

When the c
a datum tar

%

Figure 11 — Datum target area

pbader line

target frame is connected directly, or through areference line, to the datum target
erminated with or without an arrow or a dot.(see Figures 12, 13 and 14).

atum target point or the datum target line‘is not hidden, the leader line shall be con
minated with or without an arrow (seeFigures 12 and 13).

atum target area is shown as andred in the relevant view and is not hidden, the lead|

bnsidered surface is hidden,the leader line shall be dashed and terminated by an op
get area [see Figure 15 @)]or without terminator for a datum target point or a datum

symbol by a

finuous and

er line shall

bn circle for
target line.

Figure 12 — Indicator for single datum target point
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Figure 13 — Indicator for single datum target line

Figure 14 — Indicator for single datum target surface

The orientaftion of the leader line connecting the frame with the datum target symbol is unimpoftant.

A datum target should be indicated on a view where itis not hidden if possible (see Figure 15).

Q ®

/
/
/
S/
a) Indication of a hidden datum target b) Indication of a visible datum target

Figure 15 — Example of indication of datum target

The moveable datum target modifier is used to define the direction in which the location of the datum target
is not fixed.

The direction of the motion is indicated by the direction given by the moveable modifier and not by the
leader line (see Figure 16).
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.

oD

NOTE1 F
perpendicul
NOTE2 F

parallel to a

7.3 Spec
A datum (si
— atolerd
— aninte
— anorie
— adirect
— acolled
A datum se

For more dg

a) b)

br a), the motion of the moveable datum target, which is given by the direction of the mpyveabl]
r to a line going through the datum targets A1 and A2.

br b), the motion of moveable datum target, which is given by the direction 6f\the modifier
ine going through the datum targets A1 and A2.

Figure 16 — Example of moveable datum targets

fication of datums and datum systems

hgle or common) or the datum system is specified in the datum section of:
nce indicator (see Figure 17 and ISO 1101:201% 8.2);

'section plane indicator (see ISO 1101:201% Clause 13);

htation plane indicator (see ISO 1101:2017, Clause 14);

ion feature indicator (see ISO 1101:2017, Clause 15);

tion plane indicator (see ISO:1101:2017, Clause 16).

Ction is specified by onej-two or three datum indicators.

tails, see rule 6 in7.4.2.6.

=l d =l

e modifier, is

moveable, is

a Datum section, indicated by one, two or three datum indicators.

Figure 17 — Datum section in a tolerance indicator
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Indication and meaning of rules

7.4.1 General

7.4.1.1 Humans interact with technical product documentation in two ways:

— designers encode the datum requirements into graphical language;

— other users decode the datum requirements from the graphical language.

The necessary rules are given in 7.4.2.

7.4.1.2 Taoencode the location constraints or orientation constraints or both for the toleranc

e zone from

features on

Indicat
indicat

Considg
relevarn

74.1.3 If

shall be realized sequentially or simultaneously (see rules 6 and 7).

7.4.1.4 Fd
below.

If the ty
If the si

Ifa geo

7.4.1.5 Tdq

Read th
than tw

rule 7),

Identify

Determ
the dat

If the constraint given by a datum needs to bereduced, see rules 8 and 9.

Read all datum feature.identifiers corresponding to single datums or common datum comp

the workpiece, the following steps shall be performed.

e and identify all datum features used to establish the datum features with’dat
brs (see rule 1) and, if necessary, define datum target(s) (see rules 1, 3 and 4))

br how the datums are established from the datum features by defining the manner of
t constraints and types of features (see rules 2, 5, 6, 7, 8, 9 and 10, and)Clause 8).

more than one associated feature is used to establish a datum @ndatum system, the

r the datum or each datum comprising the datum system, see the applicable rule 3

rpe of associated feature is not the same as the datum feature (contacting feature), se

ze of a feature of size is considered fixed orwariable, see rule 2.

metrical modifier (@, © or ®) istrequired for a datum, see rule 10.

decode the meaning of a datum or datum system, the following steps shall be perfo

e tolerance frame to determine whether datums are used. If the tolerance frame col
f0 compartments, thén/at least one datum is used (see rule 6).

r the dattum'feature corresponding to these datum feature identifiers (see rule 1).

inethe datum feature is the complete integral feature (see rule 3). If not, it is neces;
ifrtarget(s) and its (their) definition(s) (consider TEDs: see rule 4).

um feature

nssociation,

Issociations

s indicated

erule 5.

med.

ntains more

onents (see

ary to read

7.4.2 Rul

es

7.4.2.1 Rule 1 — Datum features (established from a single feature)

Consider how the associations shall be processed to establish the datum (see rules 2, 5, 6, 7,8, 9 and 10).

Where the single feature used for establishing a datum is a feature of size, the surface shall be designated by
a datum feature indicator placed either:

— as an extension of a dimension line [see Figure 18 a) and Figure 18 b)];

— on the reference line of a dimension [see Figure 18 c)];
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— on a tolerance frame linked to a reference line with a dimension and pointing to the surface [see
Figure 18 d)];

— on a tolerance indicator pointing to an extension of a dimension line [see Figure 18 e) and Figure 18 f)].

If the single feature is a helical surface (e.g. a screw) or a complex surface (e.g. a cylindrical gear), it is
considered a cylindrical surface. To establish the datum, the datum feature indicator shall be designated
as indicated in 7.2.1. If there is no complementary indicator, the datum is established from a pitch cylinder
having the pitch diameter of the single feature and the modifier [PD] can be omitted. When the datum is
established from a major cylinder (having the major diameter of the single feature) or a minor cylinder
(having the minor diameter of the single feature), the symbol [MD] or [LD], respectively, is placed in the
adjacent indication area of the datum feature indicator.

: T =

b ]
) = = ) 0
#10 0,08
<) #10 0,08
8]

d) \

f) —J—L—EE:I

For 2D representation For 3D representation

Figure 18 — Attachment of a datum feature indicator for a single datum feature that is treated as a
feature of size (linear or angular)

Where the single feature used for establishing a datum is not a feature of size, the surface shall be designated
by a datum feature indicator placed either

— on the outline of the surface [see Figure 19 a)];
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— on an extension line of the surface [see Figure 19 b)];

— on areference line with a leader line having as terminator a dot [see Figure 19 c) for hidden surface and
Figure 19 d) for visible surface];

— on a tolerance indicator pointing directly to the surface [see Figure 19 €)];
— on a tolerance indicator pointing to an extension line of the surface [see Figure 19 f)];

— on a tolerance indicator pointing to a reference line with a leader line having as terminator a dot [see

Figure 19 g)].
L g

(8]
b) Z Non-applicable
//;l :\\A_
c f Non-applicable
| P "
d)
e)
NN
f) 5] Non-applicable
NN

g) ljr 7'[

For 2D representation For 3D representation

Figure 19 — Attachment of a datum feature indicator for a single datum feature that is not treated
as a feature of size
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It is recommended to indicate the datum feature indicator on a view where the surface is not hidden.

NOTE1 A datum feature indicator can be placed on the top [see Figures 19 e) and 19 g)] or on the bottom of a
tolerance indicator [see Figure 19 g)].

When the surface is hidden, the leader line or reference line shall be dashed and terminated by an open
circle [see Figure 19 c]].

NOTE 2 The meaning of a datum feature indicator attached to a tolerance frame for a single feature that is a feature
of size is identical to that of a datum feature indicator identifying a feature of size placed in any other permitted
manner (see Figure 18).

NOTE3 See example C.2.1 for a feature which is not a feature of size and example C.2.2 for a feature which is a
feature of size.

7.4.2.2 Rple 2 — Size status for associated features of size

7.4.2.2.1 |General

The size of|an associated feature of size can be variable or fixed. This status cari.be defined ¢xplicitly or
implicitly, if accordance with rules 24, 2B, 2C and 2D. Examples of their applications are given fgr feature of
linear size ip Table 8 and for feature of angular size in Table 9. An explicit indieation of size shall plways take
precedence|over an implicit size status.

NOTE Iplicit rules are retained in this document, as in many cases they correspond to established practice.
Explicit indi¢ations reduce the risk of misinterpretation.
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Table 8 — Examples illustrating the status of size of the associated feature of linear size, in link with
the indications

Datum indicator

without [SV] or [SF] with [SV] with [SFxx] with [SF]
] [A] ] JAlsv] [ ] TAISF20]] [ [ TalsFl]

=
2
=
B~
<5}
3 Incdmplete
5 specification (fixed,
= Variable howevpr with an
= undeflined size
£ vhlue)
o
=
=
QL
g
2
= Fixed with size
& Vdriable value equal to
% 20 mm
E
[«5]
£
E
Q
=
<
>
Q
S
w
2 Fixed with size value Fixed with size value
S equal to 20 mm equal fo 20 mm
8
2
=

Fixed with size value Fixed with size value

B equal to CAD value equal to CAD value
TEDs according to
CAD model 007a

© IS0 2024 - All rights reserved
28


https://standardsiso.com/api/?name=c27ffc84baa1024d5b2a03f22611d2cd

ISO 5459:2024(en)

Table 9 — Examples illustrating the status of size of the associated feature of angular size, in link

with the indications

Datum indicator

without [SV] or [SF] with [SV] with [SFxx] with [SF]
1 [A] [ T Jalsv]] | [ JAISF20]] | JAISF]
Incomplete specifi-
cation (fixed, howev-
er with an undefined
size value)
Incomplete
specificdtion (fixed,
howevér with an
undefined size value)
Variable . I
Variable Fixed with size

Fixed with size
value equal to 20°

Indication of size value in line with the datum feature indicator (see rule 1)

TEDs according fo
CAD model 007a

Fixed with'size
value equal'to CAD
value

value equal to 20°

Fixed wi;lh size value
equall to 20°

Fixed witlh size value
equal to[CAD value

7.4.2.2.2

7.4.2.2.2.1| General

Associated feature of size with variable size

The associal:ed feature of size shall have a variable size (linear or angular) when this is defined explicitly or
i

implicitly,

accordance with rules 2A and 2B.

7.4.2.2.2.2 Rule 2A — Implicit definition of variable size

The associated feature shall have a variable size when:

— the datum feature indicator is attached to a dimension with a tolerance value, applied directly or
indirectly as a general tolerance value [see Figure 20 c), d), i) and j)]; or

— thedatum feature indicator is attached to an auxiliary dimension for a feature of linear size [see Figure 20

b)]; or
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the datum feature indicator is attached to a dimension without a dimension value for a feature of linear

size [see Figure 20 a)], and there is no indirect indication that the dimension value is a TED (e.g. with a
reference to the CAD model with a statement such as “TEDs in accordance with CAD model 007a").

]
TEDs according to
CAD model 007a
a) by €} &} €}
(20°) 20°+0,2° 20°
A
TEDs ageording to
CAD mgdel 007a
g8) h) i) j) K) 1)
NOTE Olther indications of size in line with datum feature indicator are available, see rule 1.
Higure 20 — Illustration of datum feature indicator:attached to a dimension ling,
of size (linear or angular)

7.4.2.2.2.3 | Rule 2B — Explicit indication of variable size
The associdted feature shall have a variable size_when the modifier [SV] is placed immediately after the
datum iderIifier in a datum indicator of the datum section. There shall be no space betweer] the datum
identifier apd the modifier [SV].
NOTE The [SV] modifier can be used with features of linear size and features of angular size.
7.4.2.2.3 [Associated feature of size'with fixed size
7.4.2.2.3.1| General
The associafted feature of size shall have a fixed size when this is defined explicitly or implicitly, injaccordance
with rules 2C and 2D.
7.4.2.2.3.2| Rule-2C — Implicit definition of fixed size
The associdted/feature shall have a fixed size when the datum feature identifier is attached to 4 dimension

line:

as ‘TEDs in accordance with CAD model 007a’ [see Figure 20 e), f), k) and 1)]; or

7.4.2.2.3.3

with an auxiliary dimension for a feature of angular size [see Figure 20 h)]; or

without a dimension value for a feature of angular size [see Figure 20 g)].

Rule 2D — Explicit indication of fixed size

with a TED indicated directly, or defined indirectly by a reference to a CAD model, with a statement such

The associated feature shall have a fixed size when the modifier [SF] or [SFxx] (wWhere “xx” is the fixed size
value) is placed immediately after the datum identifier in a datum indicator of the datum section. There
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shall be no space between the datum identifier and the modifier. The size value “xx” shall be indicated after
the letter sequence “SF”, followed by the angular unit when it is an angular size, for example [SF10], [SF30°].
There shall be no space between “SF” and the value.

The [SFxx] modifier defines the fixed size of the associated feature, and the value indicated takes precedence
over any other value given in a dimension or the CAD model.

When the modifier [SF] is used, the fixed size is equal to the TED value indicated directly on the dimension
line to which the datum feature identifier is attached, or indirectly by an explicit reference to a CAD model,

with a statement such as “TEDs in accordance with CAD model 007a” placed nearby the title block.

NOTE Explicit indication of the fixed size, i.e. [SFxx], reduces the risk of misinterpretation compared to the use of
[SF].
7.4.2.3 Ruyule 3 — Datum features established from a complete feature
Ifa datum i$ established from a complete integral feature, it shall be indicated with a datum featufre indicator
only.
NOTE See Figures 18 and 19 and C.2.1.
7.4.2.4 Rule 4 — Datum features established from one or more datum targets
If a single dfatum feature is established from one or more portions of a single surface, by using dajum targets,
one of the fgllowing indications shall be placed in the adjacent indication’'area of the datum feature indicator:
— thedatyim feature identifier followed by the list of numbers, separated by acomma and a space}identifying

each dqtum target to be used, see Figure 21 a);
— the datiim feature identifier followed by the first and last numbers separated by a hyphen without space,

identifying the set of datum targets to be used (all.datum targets between the first and the Jast number

are usefd), see Figure 21 b).

A1, 2,3 A1-3
a) b)
Figure 21 — Indication of a datum feature defined from datum targets

Each indiviflual datum target shall be identified by a datum target indicator, indicating the dafum feature
identifier, the number efthe datum target and, if applicable, the dimensions of the datum target.
NOTE1 SeeC.2.1-
When therg is.one datum target only, the datum feature defined as a restricted area can be defined as a
complemenk-efriled-ofthe-datumfeature-indicationinone-of the following ways:

by attaching the datum feature indicator on:

feature of size and Figure 22 g) for feature of size];

the restricted area indication [see Figures 22 d) and e)];

the long-dashed dotted wide line (in 2D) (type 04.2 of ISO 128-2:2022) [see Figure 22 a) for non-

the reference line connected to aleader line pointing directly to the restricted area [see Figure 22 b)];

anywhere inside of the considered restricted area of the surface, completed in its adjacent indication

area by the description of it, using the between symbol and the labels of its boundaries or corners
[for 2D, see Figure 22 c); for 3D, see Figure 22 f)];
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— the tolerance indicator for which its leader line shall point directly or indirectly to the restricted
area;

— by indicating:

— ACS above the tolerance indicator [see Figure 23 a)] or [ACS] after the datum identifier in the
tolerance indicator [see Figure 23 c)], allowing the datum feature to be defined as any cross-section
of the integral feature (concurrently with the toleranced feature);

— ALS above the tolerance indicator [see Figure 23 b)] or [ALS] after the datum identifier in the
tolerance indicator [see Figure 23 c)], allowing the datum feature to be defined as any longitudinal
section of the integral feature (concurrently with the toleranced feature).

When ACS or ALS is indicated above the tolerance indicator, the toleranced feature and the datum feature
are established in the same cross-section.

A
=i | [,
\ 7 R

d) €) f)

g)

Figure 22 — Simplification of drawing indication when a datum feature is defined by only one
datum target area
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ACS
— T TAlAcsT]

/

\

N
i
B

5]

ALS l—{ | | AIALS] |
¥

b) Q)

Figure 23 — Indication of [ACS] and [ALS] modifier

The relativ¢ location of datum targets on one single feature shall be defined by angular-and/or linear TED(s)
when it sha]l be considered fixed [see Figure 24 c)].

When a set|of datum targets is used to simulate a feature of size, the number.and the location of the datum
targets shall be adequate to simulate its size and the relative location shallbe defined by a linear or angular
TED [see Figure 24 b)]. Where datum targets are located from another feature, linear TED are rgquired [see

Figure 27)]

© IS0 2024 - All rights reserved
33


https://standardsiso.com/api/?name=c27ffc84baa1024d5b2a03f22611d2cd

NOTE1 F

ISO 5459:2024(en)

d)

br a), the associated featurejused to establish the datum from the complete integral feature

and the datum is its axis.

NOTE2 F
considered 4
datum is its

NOTE3 F
feature used|
one plane th

br b), the angular {ocations between the datum target lines A1, A2 and A3 are indicated by
s fixed. The ass@ciated feature used to establish the datum from 3 datum target lines is a cyli
hxis. (To fully‘define datum target lines A1, A2 and A3 more than one drawing view is requir

br ), thendistance between datum targets A1l and A2 is indicated by a TED and is fixed. Th
to establish the datum is not a cylinder and the datum is not its axis. The datum consists o
fough two datum target lines and a second perpendicular median plane.

is a cylinder

'EDs and are
nder and the
bd.)

e associated
f two planes:

NOTE 4

For d), the datum targets Al and A2 are defined by the interface between the cylinder A and a contacting

feature. The distance between datum targets Al and A2 is variable. It depends of the actual diameter of the cylinder
and the contacting feature defined in this case by a “V” block of angle a. The associated feature used to establish the

datum is the

“V” block, not a cylinder.

Figure 24 — Examples of single datums established from a complete cylinder,
a portion of a cylinder or with a contacting feature

© IS0 2024 - All rights reserved
34


https://standardsiso.com/api/?name=c27ffc84baa1024d5b2a03f22611d2cd

ISO 5459:2024(en)

When the location of a datum target is not fixed, the datum target shall be specified by using

— one or more contacting features, when the contact zone cannot be predetermined [see rule 5 and
Figure 24 d)] (implicit datum targets can exist when datum targets are defined without ambiguity by
the definition of a contacting feature and the interface of the datum feature), or

— amoveable datum target (see Clause E.3) when the distance between that datum target and other datum
targets on the same surface is not fixed but their location relative to other datum features is defined.

When two or more moveable datum targets are used for one datum, they move synchronously.

For example, when three distinctive points on a cross-section of a cylinder are used as the datum target
point to establish a datum, only the angular relation between these three points on the cylinder needs to be

defined. Th
this case (n

When only

target poin
not a cylinder but two perpendicular planes.

The locatio

defined by

When the |
direction (dther than normal to the surface profile), and when the [ACST\modifier is not used, the

target shal

target indidator) to indicate the direction in which the distance between the features is variable

When the 1

not fixed inl
[ACS] modi

The beginnfing and the end of the location of a datum target line shall be considered theoret
locations ar

The extent
be indicate

either

Figure
a leade

Figure

— directl

NOTE2 I
have an una

e moveable modifier, pointing in the direction normal to the cylinder, can be added o

r omitted in

b distances from other features are implicated in the relation).

fwo points on a cross-section of a cylinder with fixed distance between themeare use
s, a TED between these two points needs to be indicated. The associated feature in

h of a datum target relative to one or more other features shall be considered fixed
W TED. Exceptions exist, for example when moveable modifiers are'not used.

q

pcation of a datum target on one feature relative to anotheyp feature is not fixed in

l be defined as a moveable datum target (indicated withthte “moveable” modifier i

cation of a datum target is defined in a cross-section with a variable location on on
a particular location relative to another feature,; and is available in any cross-secti
ier shall be used.

d defined by TEDs.

(il

n the upper compartment)of the datum target frame when the area is circular,

25), or rectangular, or pldaced outside and connected to the appropriate compartme
" line or by a leaderline and a reference line if the space within the compartment is
D6 a)], or

y on the drawing’by TEDs when the area is neither square nor circular [see Figure 26

he caselofja point or a line, it can be necessary to indicate the datum target on several view

bd as datum
this case is

ind shall be

h particular
h the datum
the datum

e feature, is
bn, then the

ically exact

pf a datum target area shall be considered theoretically exact. The dimensions of thle area shall

square (see
nt by either
imited [see

b)].

's in order to

11'[
biguous-definition.
W .
o 7

Figure 25 — Indication of dimension of a circular/square area
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Dimensions in millimetres

30x20

o
o~

2,

7.4.2.5 R

If the associ
shall be use

(see Figure

The dimens

when it is pot implicit, by drawing the contacting featurewith a long-dashed double-dotted

(type 05.1 d

NOTE 1
location of

T

t
on the dimelrsions and the geometry of the real workpiece); see examples in Annex E. The modifier [CF]

dimensions
can be omitt

Figure 30, cd

NOTE2 D
the workpie

EXAMPLE

a cylinder. T
points, perpg
variable diaf
the axis of tH
rule 2).

&

A

a) Indirect indication b) Direct indication

Figure 26 — Indication of dimensions of a rectangular afea

ile 5 — Associated feature with a different type than the nominal datum feature

d and the indication [CF] shall be added in the tolerance4rame after the datum featu
b 27, 28, 30 and 31).

ions of the contacting feature shall be considered<fixed and shall be indicated on t

f1SO 128-2:2022) in contact with the datumfeature.

he modifier [CF] implies that some portionscof the workpiece are used to establish the datum
e contact between the contacting feature‘and the workpiece cannot be determined exactly

between the datum targets on a single feature to become variable (see Figure 28). The d
ed when they do not reduce the potential contact between the contacting feature and the w

mpared to Figure 31).

htum targets are used to express the nominal contact between the contacting features and
e used to establish the’datum. In some cases, the datum target can be omitted.

In Figure 24 d){the datum A with modifier [CF] is a set of two perpendicular planes and n

ndicular to thefirst one. This median plane contains the set of axes of possible associated cy
heters) from\the datum target points. If the modifier [CF] had not been used, the datum A wou
e associated cylinder (with a variable diameter or with a fixed diameter depending on the 3

ated feature establishing the datum is not of the same typeas‘the nominal feature, dafum targets
re identifier

he drawing,
harrow line

and that the

y (it depends

allows some

hitum targets

rkpiece (see

he surface of

ot the axis of
he first plane contains the datum target points; the second plane is the median plane of the glatum target

inders (with
1d have been
pplication of
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p{A] A1, 2, 3, 4 -
T L1 b8 ]85

ox b
e
AN

X X
=|:|=
C N
= = A1 AN\ A3 A2 A\ Ak

Figure 27 — Example of indication of datum with modifier [CF]
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B|B1, 2
L4 cja, 2

Dimensions in millimetres

Figure 28 — Example of datum system established from datum targets

NOTE 3 Iy Figure 28, the distance between the datum targets B1, B2 and C1, C2 is not predefined. Thergfore, C1 and
C2 are defing¢d as moveable datum targets in relation with datum targets B1 and B2. C1 and C2 move syn¢hronously.
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o ol ;

Figure 29 — Example of indications of datum targets on complex surfaces

Dimensions ip millimetres

[7/]0.2[(A-BBVIICFI |

>
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Dimensions in millimetres

[#/]0.2](A-B)ICF]]

l/-

74.2.6 R

If the datunp section has only one datum indicator, this may contain:

only a g

a comin

an indi

If the tolerd
the toleran
compartme
the orienta
value of the
indicated.

NOTE 1
secondary d
fifth compar

I a datum system, the primaryidatum is identified in the third compartment of the toleran

_i,

Figure 31 — Example of datum system in which the datum target is indicated

1le 6 — Tolerance frame layout with a datum or a datum system

ingle datum [see Figure 32 a)];
on datum used as the only datum [see Figure 32 b)];
‘ect indication of a datum section [see Figure 42.b)@nd rule 11].

nce zone is oriented or located from more than one datum established in a specific
e frame shall have more than three compartments and each compartment after
nt shall indicate a single or common datum [see Figures 32 c) to 32 e)]. The specified o
ion constraints between the primary, Secondary and tertiary datums (single or coj
constraints shall be specified by TEDs. TED values of 0°, 90°, 180° and 270° are imp

htum is identified in the fourth’compartment of the tolerance frame; the tertiary datum is ide
tment of the tolerance frame.

order, then
the second
rder defines
nmon). The
icit and not

e frame; the
ntified in the

[T {TA] Lb [R-S| | [ [B]A] LI lalp[s] [[ [[alu-v]
a) Singlefdatum  b)'Common datum c) Two single d) Three single  e) A single datum
used glone used alone datumsusedina datumsusedina and a ommon
datum system datum system datum psed in a
datum] system
Figure 32 — Examples of indication of datums in a tolerance frame
NOTE 2  See Clauses C.2 and C.3 for examples where there are only three compartments in the tolerance frame and

Clause C.4 for examples where there are more than three compartments in the tolerance frame.

7.4.2.7 Rule 7 — Indication of a single or common datum in a datum indicator of a datum section

When the datum is a single datum, it shall be indicated by one datum identifier which corresponds to one
datum feature identifier in a datum indicator (compartment) of the datum section [see Figures 32 a), 32 c),
32 d) and 32 €)].
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[see Figures 32 b) and 32 e)].

In the case of a common datum, the following points apply:

— The associated features that establish a common datum are by default constrained in location and
orientation to each other. If the modifier [DV] is placed in the tolerance frame after the letter(s) identifying
a common datum, then the linear distance between the members of the collection of features that make

up this

— The ori
collecti
divide

common datum shall be considered variable.

entation and location constraints correspond to the intrinsic characteristics introduced by the
on of features and are specified by TEDs. The values of 0 mm, 0°, 90°, 180° and 270°, and equally

linearoranculardimensionsmavhbhe implicit TEDs and notindicated
s} "

— Therezlre as many datum feature identifiers in the tolerance frame as single features used for ¢stablishing

the co
— The seq
— Itis pos
— usi

— usi
Fig

— adg
in
Fig
is 1
fra
nlg

NOTE S

example in d.

mon datum, unless a simplified indication is used.
uence of the letters identifying the common datum has no significance.
sible to simplify the drawing indication by:

hg only one datum feature indicator;

ure 33 d)];

ader lines indicating each surface included in the common datum [see Figure 33 c)].
o L[ _ (Al | [ [8-B
8
b) c) d)

Figure 33 — Examples of complementary indication

3.5 ferthe simplified drawing indication.

7.4.2.8 Rule€

If all situati

added after

If all the situation features of a single or common datum and/or the location from a datum are not required,
a complementary indication (PL, SL, PT, ><) shall be added after the datum identifier in its datum indicator,

on features of a single or common datum are required to lock all possible degrees of freedom of
the tolerance zone in relation to the geometrical characteristic, no further indication (PL, SL, PT, ><) shall be

the datum identifier in its datum indicator (see C.2.7).

except when it is obvious from the specification which situation feature is to be used:

— the complementary indication is [PL] if the plane (situation feature) is needed (see Figures 34 and 37);

— the complementary indication is [SL] if the straight line (situation feature) is needed (see Figures 35

and 37);
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hg only one doubled letter separated by a hyphen in the datund indicator of the datum section [see

ling the complementary indication “nx” giving the.number, n, of surfaces in the¢ collection
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— the complementary indication is [PT] if the point (situation feature) is needed (see Figure 36);

— the complementary indication is >< if the datum is only used to lock the orientation degrees of freedom
and notthelocation [see Figure 38 a)]. The >< symbol shall be omitted when the geometrical characteristic
only controls the orientation of the feature (e.g. a perpendicular specification). Figure 38 b) illustrates
the meaning of the specification including the >< symbol.

NOTE1 By default, when a datum is established on a complex surface, for example, the datum consists of a plane,
a straight line and a point. The modifier [SL], [PL] or [PT], or a combination thereof, can be attached to the datum
identifier to limit the situation feature(s) obtained from the surface.

= 24 b s 1 TR | 1 - - 41 PR J T P £. 4
Flk urc o 7 IIUITtAatlUIl WIITIT UIIly UIT PI4dIIT IS TITTUTU TIT UIIT ST UT SItudtivIl ICdilu es

Figur¢ 35 — Indication when only the straightline is needed in the set of situation features

gure 36 — Indication when only the point is needed in the set of situation features

BIPLI[SL]

Figure 37— Indication when only the plane and the straight line are needed in the set of situation
features

F

e

02 9 |

Q‘
BN
lc
i
/

777,

% 7,
a) Indication b) Meaning

Key
1 associa
2 associated plane with outside material constraint (datum B)
3  distance relative to the location
4 tolerance zone with orientation constraint from datum B and location constraint from datum A
NOTE The modifier >< allows only the orientation degrees of freedom of the tolerance zone and not its translation

degree of freedom (managed by the datum A, in this case) to be locked from the datum B.
Figure 38 — Example of datum with the >< modifier

NOTE 2  See the examples in C.2.5 where all the situation features are needed, example C.2.6 for obvious situation
feature and example C.2.7 where only one situation feature is needed.
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7.4.2.9 Rule 9 — Special indications for common datum

When a complementary indication ([CF], [SF], [SV], [DV], [PT], [SL] or [PL]) applies to all elements of the
collection of surfaces of a common datum, the sequence of letters identifying the common datum shall be
indicated within parentheses [see Figures 39 a) and 39 ¢)].

When a complementary indication ([CF], [SF] or [SV]) applies only to one element of the collection of surfaces
of a common datum, the sequence of letters identifying the common datum shall not be indicated within
brackets, and the complementary indication applies only to the feature identified by the letter just before
the indication(s) [see Figures 39 b) and 39 d)].

If the linear distance between the members of the collection of features that make up a common datum
shall be considered variable, then the modifier [DV] shall be placed in the datum indicator after the letter(s)

identifying the-commeon-datumfseeEigure 39 ¢}
NOTE Sge example Clause E.4.
(A-B)ICF] [(A-B)CFIDVIISL]] [(A-BNSFI-(C-D)SVIIPLI]
d) b) 0) d)
Figure 39 — Examples of complementary indications for common datums
7.4.2.10 Rple 10 — Application of geometrical modifiers in a telerance frame

If the modifier &, © or ® is placed in the tolerance frame aftepthe letter, then the default meaning changes.

If one of the
shall be est

When the njodifier ® is placed in the tolerance frame after the letter indicating a datum establi

feature of s
length to th
integral fea

When using

Figure 40)
as a TED.

NOTE T
modifier is {
applied to a
determine tH

modifiers ® or O is placed in the tolerance frame after the letter indicating a datum
hblished in accordance with I1SO 2692.

ze, then the datum feature shall be established by fitting an associated feature of th
e extension of the real feature by-considering the criteria defined in Annex A and
fure itself.

b the modifier ®, the extension of the feature shall be indicated, directly on the d
br after the modifier ®in the tolerance frame. The dimension(s) of this extension s

he modifier ® canpe applied to a secondary or tertiary datum. In Figures 40 and 41, the
hown when thé.datum is a secondary datum in a datum system. The modifier has no effe
primary datum, and the same association criteria are used to define the projected datum fq
e datum.

, the datum

shed from a
e projected
not the real

rawing (see
nall be seen

effect of this
ct when it is
ature and to

0" H? $12 H9
A g = —- ~—14[¢t®[A[8®)

V

[ [

L] [2]
® ®

Figure 40 — Example of application of modifier ® on the secondary datum
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Dimensions in millimetres

I

real intggral feature of the planar surface
datum A: an associated integral feature to 1
real intdgral feature of the cylindrical surface

1
2
3
4  associated integral feature to 3
5 derived|feature of 4

6  associated integral feature to the portion of 4, with the constraint perpéndicular to 2
7  datum B: the derived feature of 6 (as a secondary datum)

Figure 41 — Meaning of the specification given in Figure 40

7.4.2.11 Rple 11 — Indirect indication of a datum section

A datum seg¢tion indicating one or more datums(single datum or common datum) may be indirectlly indicated
by using a datum system identifier in only ohe'datum indicator of a datum section.

The datum|system identifier consists«efthe symbol DS, optionally followed, without space, by a positive
integer n.

The datum fystem, DSn, shall bé defined in or near the title block as follows: a datum section, cpnsisting in
one datum |ndicator (one compartment), containing the datum system identifier, followed by ar] equal sign,
followed by|a datum section {see example in Figure 42).

&|g02[A]B|C] | 0,2 DS

| Dst1]=| A |B|C|

b) Indirect indication of a datum section by using

a) Direct indication of a datum section a datum system identifier

Figure 42 — Example of direct and indirect indications of a datum section
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7.4.2.12 Rule 12 — Indication of a situation feature

If a situation feature of a datum (single or common) or a datum system needs to be indicated explicitly, then
it shall be represented and identified.

NOTE1 When a datum consists of only one situation feature [e.g. axis of an associated cylinder, median plane of
two associated parallel opposite planes, median point (centre) of an associated sphere], it is not necessary to include
any additional indication to identify the situation feature.

The representation of the situation feature on the drawing shall be made in accordance with Table 10.

Table 10 — Representation of situation features on a drawing

Situatioq_teature Representation on the drawing
Point A wide line cross (according to Figure F.2).
Straiglllt line Along-dashed double-short-dashed wide line (type 09.2 of [SO 128-2:2022);)0r, if viewed

end view, a wide line cross.

Four straight lines with a long-dashed double-short-dashed wide ling'(type 09.2[of ISO 128-
Plape 2:2022) forming a rectangle, representing the borders of a plane;‘or; if viewed er}d view, a
long-dashed double-short-dashed wide line (type 09.2 of SO 128-2:2022).

NOTE 2  The situation features are, for instance, the origins from which the ahgular and linear thegretical exact
dimensions (TEDs) allows to orientate and locate the theoretically exact features‘¢(TEF).

The represg¢ntation of the situation feature shall be connected with\the situation feature id¢gntifier by a
leader line. [[ts terminator depends of the representation of the geemetrical feature, which is pointed:

— When the leader line points on a point (projection of thesjtuation straight line or the situation point),
there if no terminator.

— When the leader line points on a straight line (a boxrder of the representation of the situation plane or the
situatign straight line), the terminator is an arrow:

— When the leader line points on a planar surface (situation plane), the terminator is a full dot

The situatipn feature identifier consists of’a datum identifier or a datum system identifi¢r followed,
without a space, by a situation feature type indicator. For a common datum, its identifier is placed between
parenthesiq. For a datum system, it recommended to use an indirect indication of a datum e.g. D$1.

The situatiqn feature type indicateris [PT], [SL] or [PL], for a situation feature of type point, straight line or
plane, respé¢ctively.

EXAMPLE
— A[PT], A[SL], A[PL];

— (A-B)[PT], (A-B){SL], (A-B)[PL];
— DS1[PT], DSI[SL], DS1[PL].

See Figures 43 and 44.

NOTE3 In a 2D drawing, it can be necessary to show the same situation feature in several views to provide a
complete definition [see Figure 43 a)].
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A[SL] A[PL]

A[SL] A[PL]

A

a/.

/

) .
'.._'U
R
/

VAR S

b) On a 3D representation

Figure 43 — Example of indication of the situation features constituting a datum
established from a complex integral surface
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(A-B)[PLI

Ipss|=[A]B] ]

DS4[PL]
C

DS4[PT]

N

DS4([SL]

| [ [osuieu

8 Specit

8.1 ISO(

Annex A dd
filtration ay

Defined ass

8.2 Spec

_A S

N .
\&

a) Common datum

b) Datum system

Figure 44 — Example of indication of the situation features constituting
a common datum or a datum system

ication operators for datum

efault specification operator for datum

fines, for the specification operator, the-default association criteria and a basic a
plicable for a datum or datum system.

ociation criteria shall be in accordahce with Annex A.

jal specification operatorifor datum

8.2.1 General

When a sp

indicator of
the dat

if neced

bcial specification\operator applies to establish a datum, it shall be indicated in
the datum section using the following ordered sequence of specification elements:

im featuretidentifier, see 7.2.2;

sary,the'filtration indication, see 8.2.2;

if neceqd

sary, the [PD], [MD] or [LD] modifier, see 7.4.2.1;

bproach for

the datum

if necessary, the [SV], [SF] or [SFxx] modifier, see 7.4.2.2;

if necessary, the [ACS] or [ALS] modifier, see 7.4.2.4;

if necessary, the modifier [CF], see 7.4.2.5;

if necessary, the association specification elements, see 8.2.3;

if necessary, the modifier [DV], see 7.4.2.7;

if necessary, the list of situation features to consider, see 7.4.2.8;

if necessary, the orientation only modifier, see 7.4.2.8;
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sary, the modifier ®, see 7.4.2.10;
sary, the modifier ™ or @, see 7.4.2.10.

An overview of the indications is given in Table 11. There shall be no space between specification elements
from different columns. Any default indication in the sequence can be omitted.

Specification elements for datums can also be used in an indirect indication of a datum section, see 7.4.2.11.

Table 11 — Examples of the specification elements used in a datum section

Filtration Datum feature and associated feature I&OCREd or unlocked Geomgt-rlcal

egrees of freedom | modifiers

cls - s 7] 1< oo § . 7] [=} § [ = _—
2.8 2555 TS| o S| £ |E£=E|28|88| S5,.81F |Ed.
£ =5 2T 29 S % N = °2 |E58% x|k E=E b | 55 5

=5c LO%E = = 3 Sk oL EICL| 52| 5% L | = &
= =2ce =2 2 £ 9 2288/ s52/55| 2208 e |80 E

s = = T = g S 2 AR AR E E|l £ | ==

A W0,25%0,25] [PD] [SV] [ACS] [CF] [CM] [DV] | [PL] >< ® ©

[CB[L,5;W0,25x0,25] | [MD] [SF] [ALS] [C-] [SL] ™

[LD] | [SF14,2] [GE] [PT]

8.2.2 Filtration specification elements for datum

The filtrati
[SO 16610 §

When a mofrphological filter (e.g. a closing ball filter) is shown with a nesting index which cor

the size of
facilitate t
with no sp

The filtrati

If a sequen
separated b

The symbol

NOTE T
toleranced f
sequence of

product docyimentation.

bn specification elements consist of the filter symbal,\followed by the nesting ind
eries). There shall be no space between the symbol and the nesting index.

the structuring element, this is a long-wave;pass filter. To be consistent with ISO 1
understanding of long-wave pass filters, the nesting index value shall be followed 1
e.

n specification elements shall be placed between square brackets, see Figure 45.

ce of filters is used, then the complete sequence shall be placed between square b
y semi-colons.

s for the standardized filters are given in Annex H.

patures, see ISO_1001. The use of indirect indication of the datum system can be useful, e,
indications in-a\datum identifier with a filter is long and is repeated in several places on

—1{4-0.2]pw0,25x0,25]]

ex (see the

responds to
101, and to
by a hyphen

rackets and

he rules for indicating filters for datum features are the same as the rules for indicating filters for

g. where the
he technical

o

Figure 45 — Example of a special specification operator for datum
with filtration specification elements
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8.2.3 Association specification elements for datum

When a non-default association criterion needs to be specified, the objective function and the material
constraint shall be specified. They shall be placed between square brackets, by indicating without a space
first the objective function symbol (as defined in Table 12), and second the material constraint symbol (as
defined in Table 13) or the material offset symbol (as defined in Table 14), e.g. [CM], [C-], [GI], see Figure 46.

The objective function and material constraint and material offset modifiers are listed in Tables 12, 13
and 14, respectively. The definitions of objective functions, material constraints and material offset shall be
in accordance with ISO 4351.

Table 12 — Objective function symbols

Objective function

Symbol Designation
G Least squares (Gaussian)
C Minimax (Chebyshev)
K Minimum volume
X Maximum inscribed
N Minimum circumscribed
L, Minimizing the p-norm distance (p is the parametep; the value of p shall be a
positive integer different from 1, 2 and o)

NOTE The objective functions maximum inscribed and minimum cifcumscribed are only applicable
to features of linear size.

Table 13 — Material . constraint

Material constraint er ' material offset
Symbol Designation
E External material
I Internal material
M Without material constraint

Table 14 — Material offset

Material constraint or material offset

Symbol Designation

+ Shifted tangent outside material

- Shifted tangent inside material

x% Material ratio percentage, with x the value of the percentage.

©|p0,05]claM]

Figure 46 — Example of a non-default specification operator for datum
with association specification elements
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8.3 Drawing-default specification operator for datums

When a drawing-default specification operator applies for datums, it shall be indicated in or near the title
block with the text “DS ISO 5459”, followed by the filtration specification elements between square brackets,
followed by the association specification elements between square brackets.

The drawing-default specification operator for datums changes both the default filtration and the default
association. It shall apply unless otherwise specified in the datum indicator of the datum section.

EXAMPLE DS ISO 5459[CB1,5][GM] means that the drawing-default specification operators are as follows:
— the filtration is a closing ball filter with a 1,5 mm radius structuring element;

— the association criterion is a least squares objective function without material constraint.
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Annex A
(normative)

Association for datums

c concepts

Association methods for datums relate the real features to the datums and to an unambiguous set of

constraints

To establish
an associat

Key
1
2
3

real wol
partitio
real inte

Association
relevant me

The default
feature, sud

that lead to the 1dentification of unique datums or datum systems.

on (see Figure A.1).

N ~—
kpiece 4  extraction 7 filtered feature
N 5  extracted\integral feature 8 association
gral feature 6  filtration 9 associated feature

Figure A.1 — Exainple of procedure to establish an associated feature
methods for datiums are defined independently of partition, extraction and filt
thods for partition, extraction and filtration are not defined in this document.

filtration-shall retain the highest points in the real integral feature. For a flat or cony
h as a_shaft, the default filtration shall result in a convex feature (see Figure A.2

an associated feature, it is necessary to perform a partition, an extraction, a filtration and finally

ration. The

rex nominal
). For other

types of nopninalifeature, such as a hole, voids in the surface shall similarly be removed (see Figulre A.3). The

e of a single

lly completely defined in this document, except for the cas
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Key
1 real integral feature
2 filtered feature.

Figure A.2 — Illustration of filtration applied to a nominally flat surface

Key
1 real intdgral feature

2 filtered feature

Figure A.3\= Illustration of filtration applied to a nominally cylindrical surface

The default|association criterion (objective function with or without constraints), used for the agsociation of
datums, is rheant to simulate the contact between a surface having a perfect shape and the non-ideal surface.
This perfect contact surface is by default of the same type as the nominal surface. There are cases where the
associated surface, used to establish the datum, is not of the same type as the nominal datum feature (e.g.
when simulating contacting features, see rule 5).
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A.2 Association methods

A.2.1 General

For any geometry type, the associated features, used to establish the datums or datum systems, simulate by
default the contact with the real integral features in a way that ensures that the associated feature is external
material to the non-ideal feature. When the result of this process is not unique, then the associated feature
to be used is the one that minimizes the maximum distance normal to the associated feature between the
associated feature and the filtered feature representing the real feature (see Figure A.4).

Key
1 real inte
2 filtered
3
When the (
intrinsic ch
— variabl
Figure
— fixed (1
Figure
When the d
between th

maximum inscribed cylinder which minimizes the maximum distance (d

gral feature
feature
) with the filtered feature

max.

Figure A.4 — Examples of associated feature (for a cylindrical surface)

latum is established from a feature’ of size whose intrinsic characteristic (size) is
hracteristic shall be considered:

e (rule 2), if contact between the associated feature and the real feature is re
A.5 a)], or

ule 2), if contact etween the associated feature and the real feature is not re
A.5 b)].

e associated feature and the real feature is required.

A.2.2 Association for single datums

linear, this

quired [see

quired [see

htum is established from a feature of size whose intrinsic characteristic (size) is angular, contact

A.2.2.1 Association for single datums without the [CF] modifier

Only one ideal feature or feature of size (of the same type as the nominal feature) shall be fitted to the
indicated non-ideal surface when the modifier [CF] is not specified after the datum identifier in the tolerance
frame [see Figures A.5 a) and A.5 b)].
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b)

NOTE When associating a cylinder of fixed size, the maximumidistance between the associated cylinder and the
real (extractpd) cylinder is minimized, without orientation, location and material constraints.

Figure A.5|— Examples of single datums established on a nominally cylindrical surface, wlithout [CF]
(contacting feature) modifier,used in a geometrical specification

A.2.2.2 Association for single datums with the modifier [CF]
When the modifier [CF] is specified-after the datum identifier in the tolerance frame, it is necesspry:

— toidentify the contacting features used to define the interface (1) between these contacting features and
the datpim feature;

— to identify the idealfeature type (2) of the contacting features;

— to assofiate anddeal feature to the interface [defined above as (1)]. The type of the ideal [feature is a
plane, 4 straight'line, a point or a collection of these [depending on the type defined above|as (2)] (see

Figure A.6%

© IS0 2024 - All rights reserved
54


https://standardsiso.com/api/?name=c27ffc84baa1024d5b2a03f22611d2cd
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with [CF] (contacting feature) modifier, used in a geometrical specification

bfault association criteria

le datum is established from a feature of size and its size is considered variable for the]
ler, a sphere, two parallel planes or a torus), the default association criteria is given i

ble datum is established from a feature of size and its size’is’ considered fixed for the
or a wedge), the default association criterion is to minimize the distance betweer
the associated feature (in this particular case, the*material constraint is not appli
ed feature and the datum feature).

e to be minimized is in all cases normal to the'associated feature.

gle datum is established from a plane or a complex surface (which are not feature
 or a wedge (which are features of size, with angular size), the default association
le A.2.

rle datum established from a conical surface is considered variable for the association
criterion is to minimize the:distance between the datum feature and the associated f
material constraint and.fixed intrinsic characteristic constraint.

a non-default association criterion is needed, modifiers are available to define an explici
 8.2.3).

face,

association
n Table A.1.

association
the datum
ed between

5 of size) or

criterion is

the default
eature with

[ association
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Table A.1 — Default association criteria for a feature of size with variable intrinsic characteristics

Drawing indication
referencing a datum
established from this
nominal type of
geometrical feature

Internal/
external

Default association criteria for single datums
established from a feature of size with variable
intrinsic characteristic constraint

Objective function

Material
constraint

Situation feature

Sphere

Internal

Maximum inscribed: Maximize the
diameter of the associated inscribed
sphere in the datum feature?.

External

Minimum circumscribed: Minimize
the diameter of the associated circum-
scribed sphere in the datum featurea.

Outside the
material

The centre of the
associated sphere

(point)

Cylinder

Internal

Maximum inscribed: Maximize the
diameter of the associated inscribed
cylinder in the datum featurea.

External

Minimum circumscribed: Minimize
the diameter of the associated
circumscribed cylinder in the
datum featurea.

Outside the
material

The axis of t
associated c
(straight line

he
ylinder

)

Two paralle

planes

Internal

Maximum inscribed: Maximize the
distance between the two planes
associated simultaneously to the two
datum features. These two planes
are constrained to be parallel to;each
othera.

External

Minimum circumscribed; Minimize
the distance between thé&two planes
associated simultaneously to the two
datum features. These'two planes
are constrained to be parallel to each
other?.

Outside the
material

Median plan
two associat

(plane)

e of the
ed planes

Torus

Internal

Maximunyifiscribed: Maximize the
diameter of the cross-section of the
inscribed torus (torus with variable
diameter of directrix and fixed diam-
éter of generator in internal contact)
associated with the datum feature.

External

Minimum circumscribed: Minimize
the diameter of the cross-section

of the circumscribed torus (torus
with variable diameter of directrix
and fixed diameter of generator in
external contact) associated with the
datum feature.

Outside the
material

Plane and ce|
associated t
and point)

ntre of the
rus (plane

a  In cases
solutions wit

be used: minimize the maximum distance normal to the associated feature between the associated feature and the d

whére.the linear size (of the feature of size) is considered variable, the result of the association can l4
h the same datum feature (“unstable association”). In this case, the following alternative association d

ad to several
riterion shall

or between the two associated features and the two datum features (in the case of two parallel planes).

atum feature
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Table A.2 — Default association criteria for a feature which is not a feature of size or for a feature of
size with fixed intrinsic characteristics

Drawing indication
referencing a datum

Default association criteria for a single datum

For a common datum, the'ebjective
function is the minimax: minimize the
maximum distance\from the points
on a datum feature of the collection to
the associated ptane of the collection.

established from this Internall/ L. . Material Situation feature
nominal type of externa Objective function constraint
geometrical feature
Internal Minimax: Minimize the maximum
distance between the associated Outside the Situation features of
Cone cone and the datum feature with . the associated cone
External |fived intrinsic characteristic material (straight line and point)
constraint (fixed angle).
trrterrat MimmraxMimimize the mraxmom
distance between the associated . Situation fealtures of the
. Outside the :
Wedge wedge and the datum feature with ial associated wedge (plane
External |fixed intrinsic characteristic materia and straight(line)
constraint (fixed angle).
Minimax: Minimize the maximum Situation feaftures of
C Non- distance between the associated Outsidethe | the associa;{d complex
omplex suiface . 1 s . .
applicable |complex surface with fixed materjal surface (plane, straight
parameters and the datum feature. line and poirjt)
For a single datum, the objective
function is the total least squares
(Gaussian) objective: minimize the
sum of the square distances fronithe
points on the datum feature to the ) )
Plane Non-_ associated feature. Exterr_lal Sltuat_lon features of the
applicable material?2 |associated plane (plane)

a2 Implies [

NOTE The
criterion (not

GE] (see Tables 12 and 13).

ombination of the Gaussian objective fanction with the external material constraint forms the [GH
the [G+] association criterion).

] association

A.2.3 Asdociation for common datums

A2.3.1 G¢

The associa
simultaneo

bneral

tion methodfor common datums requires that a collection of ideal single surfac
1sly (in onestep) to several non-ideal surfaces.

The proces
the differe

bs be fitted

5 of association for common datums includes location and orientation constrai

ts between

t dssociated features. These constralnts are the new 1ntr1n51c characteristics defjned by the
by TEDs or implicitly (implicit

orientation constraint: 0°, 90°, 180°, 270° and implicit location constraint: 0 mm). The internal constraints
for association described for single datums are also applicable for common datums, but complementary
constraints (e.g. coplanarity, coaxiality) between the associated features shall be added.

A.2.3.2 Default association criteria

The default association criterion is defined by constraints and an objective function.

The following constraints for establishing a common datum apply to each associated feature included in the
collection defined by the common datum indication:

— be outside the material of its corresponding filtered feature;
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— respect the orientation and location constraints defining the relationship between the nominal features
in the collection (indicated by an explicit or implicit TED), while taking into account any modifiers (e.g.
[DV]).

The objective function is to simultaneously minimize the maximum distance normal to the associated
feature between each associated feature and its filtered feature, as illustrated by the following formula,
while respecting the default constraints (see Figure A.7).

minimize[ max d(AI-,FI-)}
i=1,..,N

where

d(A;, F;)[ 1s the distance between the features 4; and F;;

~.

is the index of a single feature member of the collection surface for the common’ddtum;

N is the number of single features constituting the collection surface for the:common datum;
A; is the associated feature of the filtered feature;
F; is the filtered feature of the real integral feature.

real intggral feature
filtered feature

1

2

3  ideal fedture
4 local didtance defined from the ideal feature to the filtered feature
5

associated feature with the objective function “minimax” and the association constraint tangent outsidle the

material (d,,.y is minimized)

Figure A.7 — Illustration of association process with minimax objective function
and outside material constraint

Figure A.8 illustrates the process used to establish a common datum from two surfaces nominally cylindrical
and coaxial.
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P ——
2 3
T ©»

1 real wot
2 datum f
3  datumf
4 filtered

5 filtered

6  orienta

7

associa
materia
distance
feature

a) Indication b) Meaning of common datum A

kpiece

pature arbitrarily numbered N° 1 of the collection-surface for the common datum

bature numbered N° 2 of the collection surface-for the common datum

feature of datum feature N° 1

feature of datum feature N° 2

ion constraint and location constraintbetween the associated features of the collection featurg

d feature of datum feature N° I\respecting constraint 6), variable intrinsic characteristic and
constraint with objective fufiction “minimax” to minimize, simultaneously and globally, the m
s between the associated feattre of N°1 datum feature and its filtered feature and between th4
bf N°2 datum feature andhits filtered feature

8  associated feature of datum«feature N° 2 respecting constraint 6), variable intrinsic characteristic and

materia
distance
feature

constraint with objective function “minimax” to minimize, simultaneously and globally, the m
s between the-associated feature of N°1 datum feature and its filtered feature and between the
bf N°2 datum-féature and its filtered feature

9  commoi datum (in this case, the axis of the collection surface - the two coaxial associated cylinders)

(coaxiality)

butside
hximum
associated

butside
hximum
associated

Figure A.8 — Common datum established from two coaxial cylinders

A.2.4 Association for datum systems

A.2.4.1 General

The association method for datum systems requires that a collection of ideal single surfaces be fitted in a
specified order (in several steps) to several non-ideal surfaces.

A datum system is constituted by an ordered list of two or three datums. These datums (primary, secondary,
tertiary) can each be a single or a common datum. The association of the surfaces to each datum feature is
performed one after the other in the order defined by the system. The association of the secondary and
tertiary datums respects the constraints created by the associations already carried out.
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Moreover, the following supplementary constraints are required.

— Theprimary datum imposes orientation constraints on the secondary datum, defined by the theoretically
exact relative orientation between the primary and the secondary datums.

If a tertiary datum exists,

the primary datum imposes orientation constraints on this tertiary datum, defined by the

theoretically exact relative orientation between the primary and the tertiary datums, and

theoretically exact relative orientation between the secondary and tertiary datums.

A242 D

ofault association criteria

the secondary datum imposes orientation constraints on the tertiary datum, defined by the

The default
datum or a
additional d

The default
datum or a
the additio
implied ang

The default
or a comm
additional d
TED angles

association criterion for the primary datum is the default association criterion
fommon datum, respectively, if the primary datum is a single datum or a comrhon dat
onstraint.

association criterion for the secondary datum is the default association criterion
common datum, respectively, if the secondary datum is a single datim or a common

les of 0°,90°, 180° or 270°).

association criterion for the tertiary datum is the default association criterion fora s

n datum, respectively, if the tertiary datum is a single{datum or a common datu
rientation constraints from the primary datum and the secondary datum (defined 4
and/or implied angles of 0°,90°, 180° or 270°).

for a single
um without

for a single
datum with

nal orientation constraints from the primary datum (defined explicitly by TED anfgles and/or

ngle datum
m with the
explicitly by
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Annex B

(informative)

Invariance classes

All surfaces can be classified into seven classes based on the degrees of freedom for which the surface is
invariant (a collection of two or more surfaces also belongs to one of these classes).

For each class of surface, situation features (point, straight line, plane or helix) are defined.

Table B.1 — Table of invariance classes

Invariang¢e Unconstrained degrees . Situation Example|of types of
Illustration
class of freedom features surffaces
Spherical 3 rotations around a point ’ Point Sphere
1 rotation perpendicular to the
Planar plane and 2 translations along Plane Plane
2 lines of the plane
Co 1 translation and 1 rotation . . .
Cylindrical around a straight line & Straightline |Cylinder
Combination of 1 translation Helical sugface with a
Helical and 1 rotation around a single Straightline? |basis of inyolute to a
straight line circle
1 rotation aroufidya straight Straightline |Cone
Revolute : ;
line Point Torus
Prismatic 1 translation along a line of a Plane Pentagonal prism
plane Straight line § P
Bezier surface based
Plane
: . on an unstructured
Complex None Straight line 1 fooints i
Point cloud of points in

Space

a  Helical surfaces as such are not considered in this document. They are regarded as cylindrical surfaces because, in most
functional cases where helical surfaces (threads, helical slopes, endless screws, etc.) are involved, the combined rotation and
translation of the helix is not needed for datum purposes. In these cases, the pitch cylindrical surface is used for the datum; the
major or minor cylindrical surface can also be considered and specified. Natively, the situation feature of a feature belonging to a
helical invariance class is a helix, but in this document we consider only its axis.

When a feature is used to establish a datum, it shall constrain, or lock, some degrees of freedom for the
tolerance zone. The maximum number of degrees of freedom that can be constrained is equal to, or less
than, six minus the invariance degree of the feature (see Table B.1).
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When a datum or datum system is indicated in a tolerance frame, the number of unlocked degrees of freedom
of the tolerance zone that are left free is equal to, or greater than, the invariance degree of that datum or
datum system.

NOTE The term “invariance degree”, used in geometry, is the correct term for “degree of freedom” used in
kinematics. The way in which these terms are used in this document is such that the number of invariance degrees is
equal to the number of unconstrained degrees of freedom for a given geometrical feature.

EXAMPLE1 For a nominal cylindrical surface, used to establish a single datum, the nominal surface is invariant in
two directions (1 translation and 1 rotation), so it belongs to the “cylindrical” invariance class, and has an invariance
degree of 2 (see Table B.1). The situation feature used to establish the datum from this feature is a straight line (axis of
cylinder). Indicating the corresponding datum alone in a tolerance frame can lock up to four degrees of freedom of the
tolerance zone, but will leave at least two degrees of freedom (a translation and a rotation) unlocked.

EXAMPLE 2 —Foramomimatcomnicat surface, used toestabtistrasingtedatumny, the momimatsurface s imvariant only
in one direction (1 rotation), so it belongs to the “revolute” invariance class and has an invariance-degree of 1 (see
Table B.1). The situation features used to establish the datum from this feature are a straight line (the axif of the cone)
and a point (pne point on the axis). Indicating the corresponding datum alone in a tolerance frame.can lack up to five
degrees of freedom of the tolerance zone, but will leave at least one degree of freedom (a rotation) unlocked.

EXAMPLE 3| For two nominally cylindrical, non-coaxial surfaces with parallel axes, used to establigh a common
datum, the npminal collection surface is invariant only in one direction (1 translation),so)it belongs to th¢ “prismatic”
invariance class and has an invariance degree of 1 (see Table B.1). The situation features used togethey to establish
the datum fijom these features are a straight line (the median line of the two axes.of the associated cylinders) and a
plane (the plane containing the two axis of the associated cylinders). Indicating-the corresponding dafum alone in
a tolerance firame can lock up to five degrees of freedom of the tolerance zone, but will leave at least gne degree of
freedom (a tfanslation) unlocked.
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Annex C
(informative)

Examples

C.1 General

In the examples given in this annex, the default association criterion used is defined in Annex A.

C.2 Exar

C.2.1 Pla

Figure C.11i

Use the int
not a featuy

is used along to orient and/or locate the tolerance zone

relative to i

Figure

Explanatior

The red

Accord
with th
noming

nples of single datums

ne

lustrates the drawing indication of the design intent.

PDesign intent (writing input) Drawing indication

boral, nominally planar surface, which is
e of size, to establish a datum. The datum

1 Io]

[s planar situation feature.

)
l integral surface is obtained-after partition/extraction [see Figure C.2 a)].

ng to 6.3.2, the single datum is characterized by the situation feature of the plane
e real integral feature-without external constraints [see Figure C.2 b)]. The invariancg
| surface is planariand the situation feature is a plane [see Figure C.2 cJ].

(reading input or writing output)

0]

C.1 — Plane — Input for reading (drawing indication) and for writing (design intent)

associated
class of the
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Key
1 datumf

a)

bature: real integral feature

2 associated feature constraint: tangent outside of material

3 singled

htum - situation feature of the associated feature: plane

NOTE [lJustrations are given in 2D view.

C2.2 Cyl

Figure C.3 i

nder

Figure C.2 — Establishing a single datum from a planar surface

lustrates the drawing indication of the design intent.

Design intent (writing input)

Drawing indication
(reading input or writing inpuft)

Use the intepral, nominally cylindrical surface, which is Dimensions in millimetres
afeature of kize, to establish a datum By)considering its
size variablp. The datum is used aloné¢ to orient and/or
locate the tdlerance zone relative toits situation feature,
which is the axis of the associated cylinder.

T

L o —-
s
[ [c]
Flgure C3=— f‘yhndnr — lnpnf for rnnrhng (drnunng Inrhr'nhnn) and for unﬂhng (dnc1gr lntent)

Explanation:

The real integral surface is obtained after partition/extraction [see Figure C.4 a)].

According to 6.3.2, the single datum is characterized by the situation feature of the cylinder associated

with the real integral feature without external constraints [see Figure C.4 b)]. The invariance class of the
nominal surface is cylindrical and the situation feature is the axis of the cylinder [see Figure C.4 c]].
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a)

b)

Key
1
2
3

datum f

single d

C.2.3 Cor

Figure C.51i

Use the int
a feature of
its size fixe
or locate th
features, wl

a point alonjg this axis.

Figur

Explanation:

The red

Accord

pature: real integral feature

associatied feature with variable diameter

htum - situation feature of the associated feature: straight line (axis of the cylindéx)

Figure C.4 — Establishing a single datum from a cylindrieal surface

1 &

| lustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication

poral, nominally conical surface, which is
size, to establish a datum by considering
d. The datum is used alone to orientfand/
e tolerance zone relative to its_sitwation
nich are the axis of the associated.¢one and

e C.5 — Cone — Input for reading (drawing indication) and for writing (design i

]
l integral'Surface is obtained after partition/extraction [see Figure C.6 a)].

ng te 6.3.2, the single datum is characterized by the situation features of the cong

with th

(reading input or writing inpuft)

ntent)

associated

class of the

nominal surface is revolute and the situation features are the axis of the cone and a point along this axis
[see Figure C.6 c)].
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a) b) c)
Key
datum fpature: real integral feature
associated feature with fixed intrinsic characteristic constraint (angle a)

single dptum - situation features of the associated feature: straight line (axis ofi\thie cone) and point {point on the
axis)

Figure C.6 — Establishing a single datum from a/conical surface

C.2.4 Sphere

Figure C.7 i|llustrates the drawing indication of the design.intent.

PDesign intent (writing input) Drawing indication
(reading input or writing inpuft)

Use the intdgral, nominally spherical surfacg, which is Dimensions in millimetres
afeature of pize, to establish a datum by considering its
size variablg. The datum is used alone to-orient and/or o

locate the tdlerance zone relative to its'situation feature,
which is thg centre of the associated-sphere.

Figure|C.7 — Sphere — Input for reading (drawing indication) and for writing (design|intent)

Explanatioll:
— Thereal integral surface is obtained after partition/extraction [see Figure C.8 a)].

— According to 6.3.2, the single datum is characterized by the situation features of the sphere associated
with the real integral feature without external constraints [see Figure C.8 b)]. The invariance class of the
nominal surface is spherical and the situation feature is the centre of the sphere [see Figure C.8 c].
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b)

a)

1
2
3

datum ff

single d

NOTE T

C.2.5 Par

Figure C9 i

Use the inteq
feature of s
size fixed. T|
the toleranc
are the axis
along the ax
diameter is

NOTE T
perpendicul

pature: real integral feature

associatied feature with variable diameter

htum — situation feature of the associated feature: point (centre of the sphere)

he fourth contacting point is not visible in 2D view

Figure C.8 — Establishing a single datum from a spherical surface

ticular situation feature

lustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication

gral, nominally conical surface, which is a
ze, to establish a datum by consideringts
he datum is used alone to orient andlocate

(reading input or writing inpult)

b zone relative to its situation features;which
pf the associated cone and a particular point
is, defined by the location wheére the section
specified.

his particular pointis defined by the intersection between a plane and the axis of the cone.
i1 to the axis Ofthe cone and its location defined by the TED ¢ b that defines the diameter of

circle is the intersection between the associated cone and the plane.

i

ure'C.9 — Particular situation feature — Input for reading (drawing indicatio

This plane is
a circle. This

and for writing (design intent)

Explanation:

— The real integral surface is obtained after partition/extraction [see Figure C.10 a)].

— According to 6.3.2, the single datum is characterized by the situation features of the cone associated
with the real integral feature without external constraints [see Figure C.10 b)]. The invariance class of
the nominal surface is revolute and the situation features are the axis of the cone and a particular point
along this axis [see Figure C.10 c)].
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Key
datum fi

a) b) )

bature: real integral feature

associatled feature with fixed intrinsic characteristic constraint (angle )

single d
of the c

Figure C.

C.2.6 Oby

Figure C.11

Use the intd
feature of s
size fixed. T|
the toleran
situation fe

=y

htum - situation feature of the associated feature: straight line (axis of the cone) and point (poi
ne where the section diameter is ¢ b)

between the toleranced feature and the-datum is given

rious situation feature

illustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication

gral, nominally conical surface, which is a @
ze, to establish a datum by considering its

0

and for writing (design intent)

(reading input or writing inpuft)

he datum is used alone tojorient and locate |
fe zone relative to an axis. This axis is the A
hture of the associated cone. — IEI +

y
jguré €.11 — Obvious situation feature — Input for reading (drawing indication)

ht on the axis

10 — Establishing a single datum from a conical surface, where the specific relationship

D #1 [A]

Explanation:

— The real integral surface is obtained after partition/extraction [see Figure C.12 a)].

— According to 6.3.2, the single datum is characterized by the situation feature of the cone associated with
the real integral feature without external constraints [see Figure C.12 b)]. The invariance class of the
nominal surface is revolute and the situation features are the axis of the cone and a particular point along
this axis. In this case, the point is not involved in the location of the tolerance zone [see Figure C.12 c)].
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Key
1
2
3

datum f

single d

C.2.7 Onl

Figure C.13

Use the intd
feature of s
size fixed. T|
the toleran
tures of the
straight ling

Figur

Explanatior

associated feature with fixed intrinsic characteristic constraint (angle a)

a) b)

pature: real integral feature
htum - only the straight line of the situation feature of the associated feature: straight line

igure C.12 — Establishing a single datum where the situation feature is obviouls

y one situation feature needed

illustrates the drawing indication of the designiintent.

Design intent (writing input) Drawing indication

(reading input or writing inpuft)

®
— [

gral, nominally conical surface, which is a
ze, to establish a datum by considering its
he datum is used alone to orient.and locate
e zone relative to one of thesituation fea-
associated cone (the situation feature is a
p: the axis of the assogiated cone).

e C.13 — Only one situation feature needed — Input for reading (drawing indic
and for writing (design intent)

L.

— The real integral surface is obtained after partition/extraction [see Figure C.14 a].

— According to 6.3.2, the single datum is characterized by the situation features of the cone associated
e real integral feature without external constraints [see Figure C.14 b)]. The invariance class of
the nominal surface is revolute and the situation features are the axis and the cone and a particular point
along this axis. Because a complementary indication [SL] is given, only the axis of the cone is considered

with th

[see Figure C.14 c)].
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a) b) q)
Key
1  datum feature: real integral feature

2 associated feature with fixed intrinsic characteristic constraint (angle a)
3 single datum - only the straight line of the situation features of the associated feature (straight line angl point)

Figure C.14 — Establishing a single datum where only oné situation feature is neegled

C.2.8 Complex surface

Figure C.15[illustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication
(reading input or writing inpuit)

Use the int¢gral, nominally complex surface; which is D:[E
not a featuile of size, to establish a datum. The datum
is used along to orient and/or locate the tolerance zone
relative to the situation features of the dssociated surface

which are aplane, a straight line and.a point. )

Figure C{15 — Complex surface — Input for reading (drawing indication) and for writing (design
intent)

Explanation:

— Theredl inhngrn] surface is obtained after p:\rfifinn/pyfrnr‘finn [QPP Fioure C16 2)]

— According to 6.3.2, the single datum is characterized by the situation features of the complex surface
associated with the real integral feature without external constraints [see Figure C.16 b)]. The invariance
class of the nominal surface is complex and the situation features are a plane, a straight line and a point

[see Figure C.16 c)].
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Key

1  datum fpature: real integral feature
2 associated feature
3  single dptum - situation feature of the associated feature: plane, straight line and point

C.2.9 Intersecting planes

Figure C.17[illustrates the drawing indication of the-design intent.

Use the real jntegral surface resulting frenithe collection | [A]
of two intefsecting nominally planar surfaces, which
constitutes|a feature of size (a wedge), to establish a

datum by considering its size fixed. The datum is used

alone to orig¢nt and/or locate®he tolerance zone relative
to the situatjion feature ofthe associated feature of size.

The situatign featuressare a plane (the bisector plane)
and a straight line (intersection of the two associated
planes, with a fixed angle between them).

Explanation:

— The two real integral surfaces are obtained after partition/extraction and collection and constitute a

PDesign intent (writing input) Drawing indication

Figure C.16 — Establishing a single datumfrom a complex surface

(reading input or writing inpuft)

and for writing (design intent)

feature of size with fixed angle [see Figure C.18 a)].

— According to 6.3.2, the single datum consists of the situation features of the collection of the two
intersecting planes associated with the real integral features used for establishing the single datum. The
association is global and an internal orientation constraint (fixed angle of 45°) exists [see Figure C.18 b)].
The invariance class of the collection of nominally planar surfaces is prismatic and the situation features

are a plane (the bisector plane) and a straight line (the intersecting straight line) [see Figure C.18 c)].
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a) C)

Key

1 datumf
2

3  internal
4  singled

C.2.10 Tw

Figure C.19

Use the rea
tion of two
is a feature
the size va

pature: real integral feature

associatled features with orientation constraint (fixed angle 45°)

orientation constraint (angularity)
htum - situation features of the associated feature: plane and straight line

Figure C.18 — Establishing a single datum from intersecting planes

p parallel opposite planes (defined as a feature.of size)

illustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication

integral surface resulting from the collec-
nominally parallel planar surfaces{which

| [ [A]

(reading input or writing inpuft)

pf size, to establish a datum by considering
iable. The datum is used alone to orient

and/or locate the tolerance zone relativettoits situation
feature which is a plane (the median plane of the two
associated planes). —
Figure C.19.>< Two parallel planes — Input for reading (drawing indication)
and for writing (design intent)
Explanation:
— The tw 1ca} iutcsl a} SUl fau:o dal'T Ubtaiucd letCl ycu titiUll/CAtl ClLtiUll aud LU}}CLtiUll alld
feature of size with variable size [see Figure C.20 a)].

constitute a

— According to 6.3.2, the single datum is characterized by the situation feature of the collection of two
parallel planes associated with the real integral features used for establishing the single datum. The
association is global and an internal orientation constraint of parallelism exists (the distance between
the two planes is variable) [see Figure C.20 b)]. The invariance class of the collection of nominal surfaces
is planar and the situation feature is a plane (the median plane of the two associated planes) [see

Figure C.20 c)].
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K3

e

Z\__'7
A

)
Key
1  datum fpature: real integral feature
2 associated features with variable distance
3  internallorientation constraint only (parallelism) (the size is variablé for association)
4  single datum - situation feature of the collection surface: plang

Figure C|20 — Establishing a single datum from a-feature of size — Two parallel opposite planes
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C.2.11 Three datum targets on a plane

Figure C.21 illustrates the drawing indication of the design intent.

Design intent (writing input)

Use three portions of a nominally planar surface, which
is nota feature of size, to establish a datum. The datum
is used alone to orient and/or locate the tolerance zone
relative to the situation feature of the associated plane.
This plane is established from three portions belonging
to the same surface.

Drawing indication
(reading input or writing input)

Dimensions in millimetres

AlA1, 2,3

HEN

Figure C.21 — Three datum targets on a plane — Input for reading (drawing indication)

Explanation:

and for writing (design intent)

— The dafum target areas are obtained after!partition/extraction by using the TEDs which define the
location and the dimension of the areas from the datum feature [see Figures C.22 a) and C.22 b)].

— Accordingto 6.3.2, the single datum s characterized by the situation feature of the plane assqciated with
the reall integral feature withoutexternal constraints [see Figure C.22 c)]. The invariance|class of the

nomingl surface is planar and thesituation feature is a plane [see Figure C.22 d)].
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N

datum ff
datum t

O SURE NC N

single d

Figu

C.3 Exar

C3.1 Tw

Figure C.23

Use two intg
to be coplan|
ously to est
and/or locat
planeis the
associated }

4

a) b)

pature: real integral feature
hrgets taken on the datum feature

associatled feature to the three datum targets

htum - situation feature of the collection surface: plane

e C.22 — Establishing a single datum from three datum targets on a planar su

nples of common datums

D coplanar planes

illustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication

gral, nominally planar surfaces constrained
r, which are not featuresof size, simultane-
hblish a datum. The'datum is used to orient
e the tolerance zoneTelative to a plane. This

| [A-B

8]

(reading input or writing inpuft)

rface

situation featute)of the collection of the two
planes.

Figure C.23 — Two coplanar planes — Input for reading (drawing indication)

and for writing (design intent)

Explanation:

— Thereal integral surfaces are obtained after partition/extraction and collection [see Figure C.24 a)].

— According to 6.3.3, the common datum is characterized by the situation feature of the collection of two
coplanar planes associated with the real integral features used for establishing the common datum.
The association is global and with internal constraints: coplanar (i.e. distance zero and parallel) [see
Figure C.24 b)]. The invariance class of the collection of nominal surfaces is planar and the situation

feature

is a plane [see Figure C.24 c)].
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Key

a)

datum f
associa

orienta

BwW N R

single d

C3.2 Tw

Figure C.25

Use two inf
surfaces, w
establish a
and the orig
tion constrd
and/or locat
axisisthes
associated

Explanatior

patures: real integral features

Ion and location constraint (coplanarity) between associated features
htum - situation feature of the collection surface: plane

D coaxial cylinders
Design intent (writing input)

hich are features of size, simultaneously‘\to
datum by considering their sizes vavriable
entation constraint (parallelism)-and loca-

H

d features (two associated planes)

Figure C.24 — Establishing a common datum from two coplanar planes

illustrates the drawing indication of the design intent.

Drawing indication
(reading input or writing inpuft)

egral, nominally cylindrical and coaxial

int (coaxiality). The datum is used-to orient
e the tolerance zone relative.to.an axis. This
tuation feature of the collection of the two
ylinders.

Figure C.25:— Two coaxial cylinders — Input for reading (drawing indication)
and for writing (design intent)

— Thereal integral surfaces are obtained after partition/extraction and collection [see Figure C.26 a)].

— Accordi

feature

ng to 6.3.3, the common datum is characterized by the situation feature of the collection of
two coaxial cylinders associated with the real integral features used for establishing the common
datum. The association is global and with internal constraints: distance zero and parallel (coaxial) [see
Figure C.26 b)]. The invariance class of the collection of nominal surfaces is cylindrical and the situation

is the common axis of the two cylinders [see Figure C.26 c]).
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a) b) c)
Key
1  datum fpature: real integral feature
2 associaI)d features with variable diameters
3 orientatiion constraint (parallelism) and location constraint (coaxiality)
4  single dptum - situation feature of the associated feature: straight line (common axis)
Figure C.26 — Establishing a common datum from two coaxial cylinders
C.3.3 Plape and cylinder perpendicular to each other
Figure C.27|illustrates the drawing indication of the design intent,
Design intent (writing input) Drawing indication
(reading input or writing inpuft)
Use two int¢gral surfaces, which are a nominally planar
surface (whlich is not a feature of size) and a cylindrigal
surface (which is a feature of size) respectively, and
. : . , | |A-B
which are npminally perpendicular to each othersimul-

taneously t
of the cylin

(perpendicy
cylinder an

order). The

b establish a datum by considerifigithe size
ler variable and the orientation constraint
hlarity) between the axis ofithe associated
d the associated plane<(without defined
datum is used to orient-and/or locate the

tolerance z
points. The
of the colled

ne relative to a straight line and one of its
hxis and the pointare the situation features
tion of the tw@ dssociated features.

Figurje C.27 -~ Plane and perpendicular cylinder — Input for reading (drawing indic;:

and for writing (design intent)

ation)

Explanation:

— The real integral surfaces are obtained after partition/extraction and collection [see Figure C.28 a)].

— According to 6.3.3, the common datum is characterized by the situation features of the collection of
a plane and a cylinder perpendicular to each other associated with the real integral features used for
establishing the common datum. The association is global and with internal constraints: an angle of 90°
between the axis and the plane [see Figure C.28 b)]. The invariance class of the collection of nominal
surfaces is revolute and the situation features are the axis of the cylinder and the point resulting from
the intersection of the plane and the axis [see Figure C.28 c)].
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datum f
associa

orienta

B wWw N R

single d

Figure C.28 — Establishing a common datum from a plane@and a perpendicular cyli

C3.4 Tw

Figure C.29

Use two inf
surfaces, w
establishad
variable and

location constraint (I mm) between the two axes. The

datumisus
relative to 4
plane and t

the collectiﬂ:

Ion constraint (perpendicularity)

a)

patures: real integral features
d features (an associated cylinder with variable diameter and an associated plane)

htum - situation feature of the associated feature: straight line and one point

p parallel cylinders

illustrates the drawing indication of the design intent.
Design intent (writing input) Drawing indication
(reading input and writing inpy
egral, nominally cylindrical and \parallel
hich are features of size, simultaheously to
atum by considering the size.ofthe cylinders
the orientation constraint((parallelism) and

A

nder

1t)

bd to orient and/or lo¢ate the tolerance zone
plane and a straightline in the plane. The

n of the twaassociated features.

e straight lineare'the situation features of |
|
I

Figure C.29 — Two parallel cylinders — Input for reading (drawing indication)

and for writing (docign intent)

Explanation:

— The real integral surfaces are obtained after partition/extraction and collection [see Figure C.30 a)].

— According to 6.3.3, the common datum is characterized by the situation features of the collection of two
parallel cylinders associated with the real integral features used for establishing the common datum.
The association is global and with internal constraints: distance between the two axes and parallelism
[see Figure C.30 b)]. The invariance class of the collection of nominal surfaces is prismatic and the
situation features are the plane containing the two axes and the median straight line of the axes of the

two associated cylinders [see Figure C.30 c]].

© IS0 2024 - All rights reserved
78


https://standardsiso.com/api/?name=c27ffc84baa1024d5b2a03f22611d2cd

ISO 5459:2024(en)

ey b) o)
Key
1  datum fpatures: real integral features
2 associatled features with variable diameters
3  orientation constraint (parallelism) and location constraint (I distance)
4  common datum - situation feature of the collection surface: plane and straight line

Figure C.30 — Establishing a common datum from two parallel cylinders

C.3.5 Pattern of five cylinders

Figure C.31|illustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication
(reading input or writing inpuft)

Use five intlegral, nominally identical and cylindrical
surfaces, which are features of size, with parallel axes
together simultaneously to establish a datum'by consid-
ering the size of cylinders variable and the orientation
constraints| (parallelism) and locatienyconstraints (d
mm and 4 g 72°). The datum is used to orient and/
or locate the tolerance zone relative to a plane and a
straight ling in the plane. Theplane and the straight
line are the situation featur€s of the collection of the
five associafed features;

Figure C.31 — Pattern of five cylinders — Input for reading (drawing indication)
and for writing (design intent)

Explanation:

— Thereal integral surfaces are obtained after partition/extraction and collection [see Figure C.32 a)].

— According to 6.3.3, the common datum is characterized by the situation features of the collection of five
parallel cylinders associated with the real integral features used for establishing the common datum.
The association is simultaneous and with internal constraints: parallelism, distance and angle between
the five axes [see Figure C.32 b)]. The invariance class of the collection of nominal surfaces is prismatic
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plane containing one axis and this median straight line [see Figure C.32 c]].

NOTE

The actual planar situation feature is specified by the tolerance frame and by TED(s), if applicable.

Key
1 datumf

a) b) ‘)

Patures: real integral features

the TE
3 commo

2 associaSFd features: with variable diameters, orientation constraint (parallélism) and location constrdint (given by

C.3.6 Tw

Figure C.33

Use two intq
which aren

lish a datunp with a constraintofdistance between the

two planes.
the tolerangd
situation fe
planes whig
rated by a v

and angles of 72°)
datum - situation features of the collection surface: plane and straight line

Figure C.32 — Establishing a common datum.from a pattern of five cylinders

D parallel planes
illustrates the drawing indication of'the design intent.

Design intent (writing input) Drawing indication

(reading input or writing inpuft)

gral, nominally planar and’parallel surfaces,
bt features of size, sihultaneously to estab-

The datum isased to orient and/or locate
e zone relative-to a plane. This plane is the
nture of the\collection of the two associated

h are constrained to be parallel and sepa-

alue indicated as a TED.

Explanation:

Figure C.33 — Two parallel planes — Input for reading (drawing indication)
and for writing (design intent)

— The two real integral surfaces, which do not constitute a feature of size, are obtained after partition/
extraction and collection [see Figure C.34 a)].

— According to 6.3.3, the common datum is characterized by the situation features of the collection of two
parallel planes associated with the real integral features used for establishing the common datum. The
association is global and with internal constraints: fixed distance defined by a TED and parallelism [see
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Figure C.34 b)]. The invariance class of the collection of nominal surfaces is planar and the situation
feature is a plane [see Figure C.34 c]].

a) b) )
Key
1  datum features: two real integral features
2 associated features (two associated planes)
3 orientation constraint (parallelism) and location constraint (distance defined by a TED)
4  common datum - situation feature of the collection surface: plane

Figure C.34 — Establishing a common datum from two parallel planes

C.4 Examples of datum systems

C.4.1 Three perpendicular planes

Figure C.35|illustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication
(reading input or writing inpuft)

Use three integral, nominally planar and perpendicular | [a]B](]

surfaces, which are not features of size, to establish a
datum system consisting of three single:datums with
orientation qonstraints (perpendicularity) between them.
The datumg are used together sequentially in a given
order to orjent and locate thectalerance zone relative
to a plane, gne of its straightlines and one of its points "[E
(equivalenfj to three planes). These are the situation
features of fhe collection'¢f'the three associated planes.

— |

Figure C.35 — Three perpendicular planes — Input for reading (drawing indicati?n)
and-forwriting {desigmintent)
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Explanation:

— The real integral surfaces are obtained after partition/extraction and collection (see Figure C.36).

Figure C.36 — Three perpendicular planes — Set of three real integral surfaces

— Accord|ng to 6.3.4, the datum system is characterized by the situation features of the collection of three
ssociated with the real integral features with orientation constraints between them: angle of
he datum system, the primary datum is an associated plane [see Figure C.377a)}; th¢ secondary
s an associated plane that respects the orientation constraint from the ptrimary single datum
igure C.37 b]; the tertiary datum is an associated plane which respects the,orientation constraint
rom the primary datum and secondly from the secondary datum [see Figure C.37 c)]

ariance class of the collection of nominal surfaces that make up thedatum system is djomplex and
ation features are a plane (corresponding to the primary datumjya straight line (the jntersection
this plane and the plane corresponding to the secondary datum) and a point (the intersection
the straight line of the secondary datum and the plane‘corresponding to the tertjary datum)
igure C.37 d)].
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datum features: real integral features

associatled plane (primary datum in this'tase) to the datum feature identified by the datum feature ide

ntifier A

associatied plane (secondary datuny in this case) identified by the datum feature identifier B, with orientation

constraint from the primary datum
orientatfion constraint (perpendicularity)

associated plane (tertiary'datum in this case) identified by the datum feature identifier C, with orientatio
from th¢ primary datdm-dnd secondary datum

datum dystem: plane(primary datum), straight line (intersection between the primary and secondary
point (ihtersection*of the three datums)

n constraints

F datum) and

Figure C.37 — Establishing a datum system from three perpendicular planes
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C.4.2 C(Cylinder and perpendicular plane

Figure C.38 illustrates the drawing indication of the design intent.

Design intent (writing input) Drawing indication (reading input)

Use two integral features, which are a nominally planar ..E

surface (which is not a feature of size) and a cylindrical
surface (which is a feature of size) respectively, which
are nominally perpendicular to each other, to establish
two datums by considering the size of the cylinder var-
iable and the orientation constraint (perpendicularity)
between the axis of the associated cylinder and the
associated plane. The datums are sequentially used in
a given ordgr to orient and /or locate the tolerance zone
relative to d straight line and one of its points. The axis
and the point are the situation features of the collection
of the two dssociated features.

Figure C.38 — Cylinder and perpendicular plane — Input for reading (drawing indication)

and for writing (design intent)

Explanation:

— Theredl integral surfaces are obtained after partition/extraction and collection (see Figure

Figure C.39 — Cylinder and perpendicular plane — Set of two real integral surfac

— Accord|ng to 6.3.4, the‘datum system is characterized by the situation features of the col
plane and a cylinderypérpendicular to each other, associated with the real integral featuf
orientafion constraint between them: angle of 90° In the datum system, the primary d
associafed cylider [see Figure C.40 a)]; the secondary datum is an associated plane which j
orientafion constraint from the primary single datum [see Figure C.40 b)].

C.39).

es

lection of a
es, with an
atum is an
espects the

— The inyaFriance class of the collection of nominal surfaces is revolute and the situation featqlres are the
axis of tThe cylinder and the point resulting from the intersection between the axis and the plane [see

Figure C.40 c)].
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a) b) <)

Key
datum fgatures: real integral features

associated cylinder to the datum feature

primary datum (axis of the associated cylinder)

associatled plane (secondary datum in this case) with orientation constraint frein the primary datum
orientann constraint (perpendicularity)

datum slystem: straight line (primary datum) and point (intersection bétwéen the primary and secondary datum)

[S2 B O N =)

Figure C.40 — Establishing a datum system from a cylinder and a perpendicular plane
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Annex D
(informative)

Former practices

D.1 Indication of a specific cross-section of a cylinder as a datum feature

It was former practice to indicate the specific cross-section of a cylinder as shown in Figure D.1.

ISO 5459:1981 ISO 5459:2011

Figure D.1 — Indication of the centre of a cylinder

D.2 Datum target line indication

It was former practice, for target lines, to connect the two crosses with a continuous narrow line, as shown
in Figure D.2.

1SO 5459:1981 ISO 5459:2011

Figure D.2 — Connection of two crosses
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D.3 Common datum indication

It was former practice to indicate a common datum established from a group of features with an indication
of single datum, as shown in Figure D.3.

ISO 5459:1981

-
@ 4 holes \

/DS B s@h]

T [roF
| P
First group of holes

[ |_Q> Second group off holes
group of 3 hales

@0,158) [B| W)
'@($¢°'°5@|'Di' '

ISO 5459:2011

\

Lx \
4]20,050[p]A[B]

(C-0M]

| 0,15 D
%\/$ 00,05 | D
y ‘\

A —

Figure D.3 — Indication of a common datum
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D.4 CE, GE and new filter for a planar single datum case

To establish a single datum from a datum feature that is nominally a plane, the association criterion for
datum feature used to establish a single datum (not for a common datum) has been modified from minimax
with external material constraint (i.e. [CE]) to least squares with external material constraint (i.e. [GE]),
which has a reduced variation due to the border effect(s) of the datum feature. Figures D.4 a) and D.4 b)
illustrate the changing of default association criteria between this document and ISO 5459:2011 and the
influence of border effects for the association criterion using the new filter introduced for a single plane.
To reduce the impact of border effects like these examples show, the default association criterion has been
changed.
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and the new default association criterion

a) Example

1

b) Exampl|e showing the new default filtration, the default association according to ISO 5
and the new default association criterion for a wavy surface

459:2011,

159:2011,

Key

1  datum fpature (extracted integral feature)

2 filtered feature using a convex hull filter (not completely defined in ISO 5459:2011)

3 associated feature using the default association criteria for the plane ([CE]) as defined in ISO 5459:2071

4 filtered feature using the new filtration [EM]as presented in Annex |

5 associated feature using the new default.association criterion for a plane ([GE]) as defined in this document

NOTE1 F
a single plar
behaviour of
constrained
an unconstry

gure a) shows (in 2D) the-plane corresponding to the result of the new default association

ined least squaresdit that is subsequently translated to be just external to the material.

e (labelled 5) as making‘exact contact with the datum feature. This contact accurately re
the [GE] association criferion, which is a least squares (Gaussian) association objective fumction that is
to be external to the material. It is important not to confuse with the [G+] association criter

NOTE2 F
single plane

have slightly

is a reasona
plane, not shi
plane.

NOTE 3

[labelled 5)'as overlapping with the filtered feature (labelled 4) for a significant portion. Alth
differentorientations, it is negligible enough that representing them with the same line (as
ble depiction. It is important to differentiate this from the translated least squares (the [G
bwn) which exhibits a noticeable gap on the right side between the filtered feature and the [G

gure b) shows. (in 2D) the plane corresponding to result of the new default association cj

criterion for
presents the

ion, which is

iterion for a
bugh the two
n the figure)
H] associated
+] associated

unconstrained least squares fit that is subsequently translated to be just external to the material.

It is important not to confuse [GE] and [G+]: the association criterion [G+] (not shown in this figure) is an

Figure D.4 — Two-dimensional view showing the impact of the default filtration and the changing of

default association criteria between this document and I1SO 5459:2011
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Annex E
(informative)

Examples of a datum system or a common datum established with

E.1 Example 1

contacting features

Indication |n the

tolerance ffame

Example oflindication .
on thepdrawing ; -
Meaning The datum system should be established in the following manner.

— First, associate a cylinderto the extracted surface, which is identiffied by the
datum feature identifier “A”. The primary datum is the axis of the gssociated
cylinder (defining.an axis of rotation for a coordinate system).

— Second, associate a set of two points, the distance between which {s fixed as
“d” with a,TED. The manner in which the datum targets are dimer}sioned
results inthe intersection between the real surface and two straight lines,
whichrare perpendicular to the primary datum axis and TED “d ” apart
(illustrated below). The secondary datum is a plane bisecting the distance
between the datum target points and containing the primary datum axis
(defining a stop in rotation for a coordinate system).

The datum system is a set consisting of a straight line and a coincident{plane.

[llustration
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Indication in the tolerance
frame

Example of indication
on the drawing

Meaning

The datum system should be established in the following manner.

The datum system is a set consisting of a straight line and a coincic

First, associate a cylinder with the datum feature, whigchlis ide
the datum feature identifier “A”. The primary datunt/is-the axig
associated cylinder (defining an axis of rotation for’a coordina

Second, associate a set of two segments, the distance between
is variable. The manner in which the datum'targets are dimens
results in the intersection between the réal surface and the tw
producing the wedge angle a. The line ¢f intersection between
planes of the wedge is parallel to the'primary datum axis. The

ntified by
of the
fe system).

which
ioned

o planes
the two
secondary

datum is a bisector plane containing the primary datum axis (defining a

stop in rotation for a coordinate-system).

ent plane.

[llustration
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