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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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Introduction

0.1 General

692:2006(E)

This International Standard is a Geometrical product specification (GPS) standard and is to be regarded as a
general GPS standard (see ISO/TR 14638). It influences the chain links 1, 2 and 3 of the chain of standards
on size of linear “features of size” and form, orientation or location of derived features based on “features of

size”.

For more detailed information of the relation of this International Standard to the GPS matr
Annex C.

This International Standard covers some frequently occurring workpiece functional cases i
tolerapcing. The “maximum material requirement”, MMR, covers “assembleability” and the
requirement”, LMR, covers, for example, “minimum wall thickness” of a part! Each requireme
LMR)| combines two independent tolerance requirements into one collective requirement,

accurately simulates the intended function of the workpiece. In some cases of both MMR 4

“recipfocity requirement”, RPR, can be added.

0.2 |Information about maximum material requirement; MMR

The agsembly of parts depends on the combined effect of:

a) the size (of one or more extracted features of siz€), and

b) the geometrical deviation of the (extracted).features and their derived features, such as the
hples in two flanges and the bolts securing-them.

The minimum assembly clearance occurs“when each of the mating features of size is at its max

size (¢.g. the largest bolt size and the.smallest hole size) and when the geometrical deviations

orientation and location deviations)of the features of size and their derived features (median |
surfade) are also at their maximum. Assembly clearance increases to a maximum when the
assenpbled features of size are furthest from their maximum material sizes (e.g. the smallest sha
largest hole size) and whern the geometrical deviations (e.g. the form, orientation and location
the feptures of size and-their derived features are zero. It therefore follows that if the sizes of o
do nof reach their maximum material size, the indicated geometrical tolerance of the features of
derived features may be increased without endangering the assembly to the other part.

This @ssembly“function is controlled by the maximum material requirement. The collective r
indicafed.Qn{drawings by the symbol @.

X model, see

n design and
east material
nt (MMR and
which more
nd LMR, the

pattern of bolt

mum material
e.g. the form,
ne or median

sizes of the
't size and the
deviations) of
e mating part
size and their

bquirement is

0.3 Tnformation about Teast material requirement, LMR

The least material requirement is designed to control, for example, the minimum wall thickness, thereby
preventing breakout (due to pressure in a tube), the maximum width of a series of slots, etc. It is indicated on
drawings by the symbol ©. The least material requirement is also characterised by a collective requirement

for the size of a feature of size, the geometrical deviation of the feature of size (form deviat
location of its derived feature.

© I1SO 2006 — All rights reserved
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0.4 Information about reciprocity requirement, RPR

The reciprocity requirement is an additional requirement, which may be used together with the maximum
material requirement and the least material requirement in cases where it is permitted — taking into account
the function of the toleranced feature(s) — to enlarge the size tolerance when the geometrical deviation on the
actual workpiece does not take full advantage of, respectively, the maximum material virtual condition or the

least material

virtual condition.

The reciprocity requirement is indicated on the drawing by the symbol ®.

0.5 General information about terminology and figures

The terminoldg
GPS termino

ISO/TS 1745(-1:2005.

gy and tolerancing concepts in this International Standard have been updated to_confc
ogy, notably that in 1SO 286-1:1998, 1ISO 14405:—, 1SO 14660-1:1999, 1SO 14660-~2:199

Vi

rm to
9 and
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tolerancing — Maximum material requirement (MMR), least
material requirement (LMR) and reciprocity requirement (RPR)

1 S
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recipr
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interd

“minirI]um wall thickness” (for least material requirement). However, the(maximum material reg

least

2 N

The fi
refere

document (including any amendments) applies.

ISO 2

ISO 1
orient

ISO 5
syster

ISO 1

ISO 1
terms

ISO 1

cope

nternational Standard defines the maximum material requirement, the least material require
pcity requirement, and specifies their applications.

requirements are used to control specific functions of workpieces-where size and
ppendent, e.g. to fulfil the functions “assembly of parts” (for maximum material requ

aterial requirement are also used to fulfil other functional desigh<equirements.

ormative references

bllowing referenced documents are indispensable-for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th
B6-1:1988, ISO system of limits and fits +— Part 1: Bases of tolerances, deviations and fits

101:2004, Geometrical Product Specifications (GPS) — Geometrical tolerancing — Tolera
htion, location and run-out

159:—1), Geometrical product specifications (GPS) — Geometrical tolerancing — Daturni
ns

1405:—2), Geomeétrical Product Specifications (GPS) — Dimensional tolerancing — Linear

1660-1:1999, \Geometrical Product Specifications (GPS) — Geometrical features — P3
and definitions

1660-2:1999, Geometrical Product Specifications (GPS) — Geometrical features — Pal

medid

tment and the

geometry are
irement) and
uirement and

ht. For dated
e referenced

nces of form,

s and datum-

sizes

art 1: General

t 2: Extracted

ndine of a cylinder and a cone, extracted median surface, local size of an extracted featurg

ISO/TS 17450-1:2005, Geometrical Product Specifications (GPS) — General concepts — Part 1: Model for
geometrical specification and verification

1) To be published. (Revision of ISO 5459:1981)
2) To be published.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 286-1:1998, 1SO 14405:—,
ISO 14660-1:1999, ISO 14660-2:1999, ISO/TS 17450-1:2005 and the following apply.

31
feature of size
geometrical shape defined by a linear or angular dimension which is a size

[ISO 14660-1:1999]
3.2

derived featyre
centrepoint, median line or median surface from one or more integral features

[ISO 14660-1{1999]

3.3
integral featyre
surface or ling on a surface

NOTE Anfintegral feature is intrinsically defined.
[ISO 14660-1]1999]

3.4
maximum material condition
MMC
state of the considered extracted feature, where the feature.@f size is at that limit of size where the matgrial of
the feature is pt its maximum everywhere, e.g. minimum hole diameter and maximum shaft diameter

NOTE 1 The¢ term maximum material condition, MMG; s used in this International Standard to indicate, at ifleal or
nominal featurg level (see ISO/TS 17450-1 and ISO 14660-1 respectively), which upper or lower limit of the requirement is
concerned.

NOTE 2 The¢ size of the extracted feature™at maximum material condition, MMC, can be defined by default| or by
several special|definitions of the size of the(extracted feature (see ISO 14405 and ISO 14660-2).

NOTE 3 Thé maximum material condition, MMC, as defined in this International Standard, can be used unambiduously
with any definitjon of size of the extracted feature.

3.5
maximum material size
MMS

Iums
dimension defining-the maximum material condition of a feature

See Annex A.

NOTE 1 Maximum material size, MMS, can be defined by default or by one of several special definitions of the size of
the extracted feature (see ISO 14405 and ISO 14660-2).

NOTE 2 In this International Standard, maximum material size, MMS is used as a numerical value, therefore no
specific definition of the extracted size is needed to permit unambiguous use of maximum material size, MMS.

3.6

least material condition

LMC

state of the considered extracted feature, where the feature of size is at that limit of size where the material of
the feature is at its minimum everywhere, e.g. maximum hole diameter and minimum shaft diameter

2 © I1SO 2006 — All rights reserved
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NOTE 1 The term least material condition, LMC, is used in this International Standard to indicate, at the ideal or
nominal feature level (see ISO/TS 17450-1 and ISO 14660-1 respectively), which end (upper or lower) of the requirement
is concerned.

NOTE 2 The size at least material condition, LMC, can be defined by default or by several special definitions of the size
of extracted feature (see ISO 14405 and I1ISO 14660-2).

NOTE 3  The least material condition, LMC, as defined in this International Standard, can be used unambiguously with
any definition of size of the extracted feature.

3.7
least material size
LMS

I ms
dimension defining the least material condition of a feature

See Annex A.

NOTE|1 Least material size, LMS, can be defined by default or by one of several special definitions of| the size of the
extracted feature (see ISO 14405 and ISO 14660-2).

NOTE|2 In this International Standard, least material size, LMS, is used as @)humerical value, therefore no specific
definitipn of the extracted size is needed to permit unambiguous use of least material size, LMS.

3.8
maximum material virtual size
MMV$

Imvs
size denerated by the collective effect of the maximum material size, MMS, of a feature of|size and the

geometrical tolerance (form, orientation or location):given for the derived feature of the same feafure of size

NOTE|1 Maximum material virtual size, MMVS}\is’ a parameter for size used as a numerical valu¢ connected to
maximum material virtual condition, MMVC.

NOTE[2  For external features, MMVS is the sum of MMS and the geometrical tolerance, whereas for internal features,
it is the difference between MMS and the\geometrical tolerance.

NOTE|3  The MMVS for externdl features of size, l\yyys e, is given by Equation (1):

~

Mvs.e = Imms +6 (1)

and the MMVS for internal features of size, /yys j» is given by Equation (2):

~

Mvs,i =IMMs — O )

where

Iyvs  is the maximum material size

5 is the geometrical tolerance.
3.9
maximum material virtual condition
MMVC

state of associated feature of maximum material virtual size, MMVS
See Annex A.

NOTE 1 Maximum material virtual condition, MMVC, is a perfect form condition of the feature.

© I1SO 2006 — All rights reserved 3
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NOTE 2 Maximum material virtual condition, MMVC, includes an orientation constraint (in accordance with 1ISO 1101
and ISO 5459) of the associated feature when the geometrical tolerance is a orientation tolerance (see Figure A.3).
Maximum material virtual condition, MMVC, includes a location constraint (in accordance with ISO 1101 and ISO 5459) of
the associated feature when the geometrical tolerance is a location tolerance (see Figure A.4).

3.10

least material virtual size

LMVS

limvs

size generated by the collective effect of the least material size, LMS, of a feature of size and the geometrical
tolerance (form, orientation or location) given for the derived feature of the same feature of size

NOTE 1 Ledst material virtual size, LMVS, is a parameter for size used as a numerical value connected tp least
material virtual |condition, LMVC.

NOTE 2 Fol external features, LMVS is the difference between LMS and the geometrical tolerance,”where¢as for
internal featureg, it is the sum of LMS and the geometrical tolerance.

NOTE3  The¢ LMVS for external features of size, /| yys e, is given by Equation (3):
limvs,e =fims =9 @)
and the MMVSffor internal features of size, /| \yys ;, is given by Equation (4):
limvs,i =fwms +0 (4)

where

I vs s the least material size

o is the geometrical tolerance.
3.1
least material virtual condition
LMVC

state of assodiated feature of least material)virtual size, LMVS
See Figures A.5, A.8 and A.9.
NOTE 1 Least material virtual-candition, LMVC, is a perfect form condition of the feature.

NOTE 2 Least material virtual condition, LMVC, includes a location constraint (in accordance with 1ISO 1101 and
ISO 5459) of the associated feature when the geometrical tolerance is a location tolerance (see Figure A.5).

3.12
maximum mfterial requirement
MMR
requirement for a feature of size, defining a geometrical feature of the same type and of perfect form, with a
given value for the intrinsic characteristic (dimension) equal to MMVS, which limits the non-ideal feature on
the outside of the material

NOTE 1 Maximum material requirement, MMR, is used to control the assembleability of a workpiece.

NOTE 2 See also 4.2.

4 © I1SO 2006 — All rights reserved
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3.13

least material requirement

LMR

requirement for a feature of size, defining a geometrical feature of the same type and of perfect form, with a
given value for the intrinsic characteristic (dimension) equal to LMVS, which limits the non-ideal feature on the
inside of the material

NOTE 1 Least material requirements, LMR, are used in pairs, e.g. to control the minimum wall thickness between two
symmetrical or coaxially located similar features of size.

NOTE 2 See also 4.3.

3.14
reciprocity requirement
RPR
additipnal requirement for a feature of size used as an addition to the maximum materjal requillement, MMR,
or thg least material requirement, LMR to indicate that the size tolerance is incfeased by the difference
betwegen the geometrical tolerance and the actual geometrical deviation

4 aximum material requirement, MMR and least material requirement, LMR

4.1 |General

The maximum material requirement, MMR, and the least material requirement, LMR, take intp account the
mutug|l relationship of the size and the geometrical tolerance’of interrelated features. These requirements can
be applied exclusively in order to combine requirementsifor the size of features of size and the geometrical
tolerapce for the derived feature(s) of the feature(s) of-Size.

NOTE|1 This edition of this International Standard-only covers features of size of type cylinder and type two opposite
parallgl plane surfaces. Consequently, the only possible derived features are median lines and median surfaces.

When| maximum material requirementy, MMR, or least material requirement, LMR, is specified, the two
requirements (size and geometrical tolerance) are transformed into one collective requirement. [The collective
requirement concerns only the integral feature, which in this International Standard relates to the surface(s) of
the feature(s) of size(s).

NOTE|2 In the past, the maximum material requirement, MMR, was referred to as the maximum m3terial principle,
MMP.

When|no modifiers fD,/®, ®) are applied to the toleranced feature, the definitions of size of extracted feature
in 1S 14405 andi1SO 14660-2 apply.

When[no modifiers (O, @, ®) are applied to the datum, ISO 5459 applies.

4.2 Maximum materfal requirement, MMR

4.21 Maximum material requirement for toleranced features

The maximum material requirement for toleranced features results in four independent requirements:
a) arequirement for the upper limit of the local size [see Rules A 1) and A 2)];

b) arequirement for the lower limit of the local size [see Rules B 1) and B 2)];

c) arequirement for the surface non-violation of the MMVC (see Rule C);

d) arequirement for when more than one feature is involved (see Rule D).

© I1SO 2006 — All rights reserved 5
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When the maximum material requirement, MMR, applies to the toleranced feature, it is indicated on drawings
by the symbol @ placed after the geometrical tolerance of the derived feature of the feature of size
(toleranced feature) in the tolerance indicator.

In this case, it specifies for the surface(s) (of the feature of size) the following rules.

— Rule A The extracted local sizes of the toleranced feature shall be:

1) equal to or smaller than the maximum material size, MMS, for external features;

2) equal to or larger than the maximum material size, MMS, for internal features.

NOTE 1  Thi
symbol @ (see

— Rule B

1) equg

A4 a), A6 a), A7a),A.10 and A.11];

2) equg

A4 b), A6b), A7b), A10and A.11].

— RuleC
by the ex

NOTE2 Us
(previously als

the feature(s) (assembleability). Use of other such constraints and_size definitions reduces the technical and ec

advantage of nj

NOTE 3  Thd
form tolerance.

— RuleD
tolerance
material
orientatio
A.11).

4.2.2 Maximum material requirement for related datum features

The maximunp material requirement for datum features results in three independent requirements:

a) arequire

b) a requirg

5 rule can be altered by the indication of reciprocity requirement, RPR, with the symbol ®(af]
Clause 5 and Figure A.1).

The extracted local sizes of the toleranced feature shall be:

| to or larger than the least material size, LMS, for external features [see Figures A.2 a), 4

| to or smaller than the least material size, LMS, for internal features{see Figures A.2 b),

The maximum material virtual condition, MMVC, of the toletancted feature shall not be vi
tracted (integral) feature (see Figures A.2, A.3, A4, A6, A'%, A.10 and A.11).

b of other constraints on size at maximum material condition, MMC, e.g. envelope requirem
known as the Taylor Principle), can result in superfluous. requirements, not necessary for the fun

aximum material requirement, MMR.

e indication 0 @ has the same meaning as envelope requirement ® when the geometrical specificat
When the toleranced features (in ‘cases of more than one features) are controlled by the
indication, or when the geemetrical specification is orientation or location, the ma

irtual condition(s), MMVC(s), of the toleranced feature(s) are in theoretical exact location(
n(s) relative to each other :and to the datum(s), as applicable (see Figures A.6, A.7, A.1

ment for-the surface non-violation of the MMVC (see Rule E);

ment-for MMS when there is no geometrical tolerance or when there is a geometrical tole

ter the

\.3 a),

\.3 b),

plated

ent ®
tion of
bnomic

on is a

same
imum
5) and
0 and

rance

not follov

edb\vthae-svymhol &) (see-RileF)-
86—0ythe-SyHbo+ S86i~tHe—+)

c) a requirement for MMS when there is a geometrical tolerance of form followed by the symbol @ (see

Rule G).

When the maximum material requirement, MMR, applies to the datum feature, it is indicated on drawings by

the symbol @

placed after the datum letter(s) in the tolerance indicator.

NOTE 1 The use of @ after the datum letter is only possible if the datum is obtained from a feature of size.

NOTE 2 When maximum or least material requirement applies to all elements of the collection of surfaces of a
common datum, the corresponding sequence of letters identifying the common datum are indicated within parentheses
(see Figure A.12). When maximum or least material requirement applies only to one element of the collection of surfaces

© I1SO 2006 — All rights reserved
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of a common datum, the sequence of letters identifying the common datum is not indicated within parentheses, and the
requirement applies only to the feature identified by the letter placed just before the modifier.

In this case, it specifies for the surface(s) (of the feature of size) the following rules.

NOTE

where

NOTE
featurg

NOTE

In the
maximum material virtual condition, MMVE;.ef the datum feature is controlled.

Rule E The maximum material virtual condition, MMVC, of the related datum feature

shall not be

violated by the extracted (integral) datum feature from which the datum is derived (see Figures A.6 and

A7).

Rule F The size of the maximum material virtual condition, MMVC, of the related datum

feature is the

maximum material size, MMS, when the related datum feature has no geometrical tolerance, or has a

geometrical tolerance of form not followed by the symbol @ (see Figure A.6).

3

~

hmvs = Imms £ 0 = Iuvis

~

Ims  is the maximum material size.

Rule G The size of the maximum material virtual condition, MMYC, of the related datum
maximum material size, MMS, plus (for external features of size) or minus (for internal fea
the geometrical tolerance, when the datum feature has a geometrical tolerance of form and
4 followed by the symbol @ (see Figure A.7).

4 In this case, the MMVS for external features of siz€\is as given in Equation (1), and the MM
s of size is as given in Equation (2). See 3.8, Note 3.
5  This possibility is only applicable for geometrical tolerances of form for the related datum featur

case of Rule G, the datum triangle shall-be connected to that geometrical tolerance indicat

In this case, the MMVS for external and internal features of size, I\ys, is given by Equation’($

feature is the
tures of size)
this tolerance

VS for internal

1

or from which

4.3 [Least material requirement; LMR

4.3.1 | Least material requirement for toleranced features

When(the least material-requirement, LMR, applies to the toleranced feature, it is indicated on the drawing by

the symbol © placed after the geometrical tolerance of the derived feature of the feature of size (toleranced

featurg) in the tolerance indicator.

EXAMPLE To fully control the minimum wall thickness, the symbol © is applied to the tolerancing of the features on

both sides ofithe wall. Least material requirement, LMR can be implemented in two different ways, as follows.

— Thelocation tolerance for the two different sides of the wall can refer to the same datum axis or datum system (see
Figure A.8). In this case, © applies to the two toleranced features.

— The location tolerance of the derived feature for one of the sides of the wall can refer to the derived feature of the
other as the datum. In this case, the tolerance for the toleranced feature and the datum letter are followed by the
symbol © (see Figure A.9).

NOTE 1 This possibility only applies if the features on the two sides are features of size.

When the least material requirement, LMR, applies to the toleranced feature, it specifies for the surface(s) (of
the feature of size) the following rules.

© I1SO 2006 — All rights reserved
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1)
2)

Rule |

Rule H The extracted local sizes of the toleranced feature shall be:
equal to or larger than the least material size, LMS, for external features;
equal to or smaller than the least material size, LMS, for internal features.

The extracted local sizes of the toleranced feature shall be:

A.8 and A.9];

equa
A8].

Rule J
extracted

NOTE2 Us
also known as
(minimum wall
advantage of L

Rule K

when the
in theore
A.8 and /

4.3.2 Least

When the lea
symbol © pla
NOTE 1 The

NOTE2  WH

The least material virtual condition, LMVC, of the toleranced feature shall not be_violated
(integral) feature (see Figures A.5, A.8 and A.9).

b of other constraints on size at least material condition, LMC, e.g. envelope requirément ® (pre
the Taylor Principle), can result in superfluous requirements, not necessary for the_function of the feg
thickness). Use of other such constraints and size definitions for size reduces_the technical and ec
VIR.

WWhen more than one toleranced features are controlled by.the same tolerance indicati
geometrical specification is orientation or location, the LMVE(s) of the toleranced feature

ical exact location(s) and orientation(s) relative to each .other and to the datum(s) (see F|
\.9).

material requirement for related datum features

5t material requirement, LMR, applies to the datum feature, it is indicated on the drawing
ced after the datum letter in the tolerance indicator.

e use of © after the datum letter is only possible if the datum is obtained from a feature of size.

common datu

en maximum or least materialerequirement applies to all elements of the collection of surface
, the corresponding sequence of letters identifying the common datum are indicated within paren

equal to or smaller than the maximum material size, MMS, for external features [see Figures A.5 a),

b) and

by the

viously
ture(s)
bnomic

on, or
s) are
gures

by the

s of a
theses

(see Figure A.12). When maximum or least material requirement applies only to one element of the collection of sdirfaces

of a common
requirement ap

atum, the sequence of letters identifying the common datum is not indicated within parentheses,
plies only to the feature-identified by the letter placed just before the modifier.

gnd the

In this case, if specifies for the surface(s) (of the feature of size) the following rules.

— Rule L The least.material virtual condition, LMVC, of the related datum feature shall not be viola
the extragted (integral) datum feature from which the datum is derived (see Figure A.9).

— Rule M [The'size of the least materlal virtual condltlon LMVC, of the related datum feature is thg
material &i

tolerance of form not followed by the symbol @ (see Figure A. 5)

NOTE 3

In this case, the LMVS for external and internal features of size, /| s, is given by Equation (6):

Imvs =lims 20 =1 vs

where

ILvs

is the least material size.

(6)
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Rule N The size of the least material virtual condition, LMVC, of the related datum feature is the least

material size, LMS, minus (for external features of size) or plus (for internal features of size) the
geometrical tolerance, when the datum feature has a geometrical tolerance of form and this tolerance is
followed by the symbol © (see Figure A.9).

NOTE

4

features of size is as given in Equation (4). See 3.10, Note 3.

NOTE

5

In this case, the LMVS for external features of size is as given in Equation (3), and the LMVS for internal

This possibility is only applicable for geometrical tolerances of form for the related datum feature.

In the case of Rule N, the datum triangle shall be connected to that geometrical tolerance indicator from which
the least material virtual condition, LMVC, of the datum feature is controlled.

5 R

5.1

Recip
requir

symbol ® placed after the symbol ©. Reciprocity requirement is only applicable for the tolerancs

The a
MMR
for the
manu

NOTE

5.2

The rI

place
tolera
follow

NOTE
deviati

5.3

Rule A is not valid.

Rules B to D are stillvalid.

eciprocity requirement, RPR

General

rocity requirement, RPR, is indicated on drawings as an additional requirement to maxi
ement, MMR, or least material requirement, LMR, by the symbol ® placed after the sym

dditional requirement, RPR alters the size tolerance of the feature of size in the collective
and LMR. By means of RPR, the size can take full advantage of the MMVC and the LMV(
choice of distribution of variation allowance between djmensional and geometrical toleran
acturing capabilities.

Reciprocity requirement can express the same workpiece functions as the indication “0 @”.

Reciprocity requirement and maximum material requirement

after the geometrical tolerance of-the’derived feature of the feature of size (toleranced
nce indicator], alters the maximum~material requirement for the surface(s) (of the feature
ng ways [see Figure A.1 b)]:

The reciproeity requirement, RPR, allows an increase in the dimensional tolerance when f
bn does not take full advantage of the maximum material virtual condition, MMVC.

Reciprocity requirement and least material requirement

The reciprocity requirement, RPR, indicated on drawings by the symbol ® placed after the sy

ciprocity requirement, RPR, indicated>én drawings by the symbol ® placed after the syﬂn

mum material
bol @, or the
d feature.

requirements
C. RPR allows
ces based on

bol @ [itself
eature) in the
pf size) in the

he geometrical

mbol © [itself

placed after the geometrical tolerance of the derived feature of the feature of size (toleranced feature) in the
tolerance indicator], alters the least material requirement for the surface(s) (of the feature of size) in the
following ways [see Figures A.5 €) and A.5 f)]:

NOTE

Rule H is not valid.

Rules | to K are still valid.

The reciprocity requirement, RPR, allows an increase in the dimensional tolerance when the geometrical
deviation does not take full advantage of the least material virtual condition, LMVC.
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Annex A
(informative)

Examples of tolerancing with @, © and ®

The figures in this International Standard are intended only as illustrations to aid the user in understanding the
maximum material requirement, the least material requirement and the reciprocity requirement. In some
instances, figures provide added details for emphasis; in other instances, figures have deliberately been left
incomplete.

umerical values o1 dimensions and tolerances have been given 1or [lustrative purposes on

For uniformity in this International Standard, all dimensions are given in millimetres and all figures_are
angle projecti

It should be

prejudice to th

DN.

for geometrical tolerancing, see 1ISO 7083:1983.

Drawing indication Interpretation

0
2 x 910 -0,2

= L[203®[A]

$10,3

V.

n first

inderstood that the third angle projection method could equally well have)been used without
e principles established. For the definitive presentation (proportions and dimensions) of symbols

Dimensions in millimetres

The intended fu
required to be pel

The interpretatiof

a)
b)

c)

10

The extract]

ction of the™part illustrated in Figure A.1 a) is an assembly with a plate with two holes 25 mm apart. The h
Fpendiculantoe’the contact surface of the plate.

is based-on the following rules and definitions given in this International Standard.

MMVS = 1(

3mm(seeRule C 38and 3 Q)

les are

bd feature of the toleranced pins shall not violate the maximum material virtual condition, MMVC, which has the diameter

The extracted feature of the toleranced pins shall have everywhere a local diameter larger than LMS = 9,8 mm [see Rule B 1) and
3.5] and smaller than MMS = 10,0 mm [see Rule A 1) and 3.3].

The location of the two MMVCs is theoretically correct — at a distance 25 mm relative to each other and theoretically correct
perpendicular to the datum A [see Rule D and 3.7 NOTE 2].

a) Example of MMR without RPR for two external cylindrical features based on size and perpendicularity

(orientation) requirements

Figure A.1 (continued)
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Dimension

Drawing indication Interpretation

s in millimetres

0
2 x #10 0,2 #10,3 #10,3
e L[ 203@®[ A ] MMVS © MMVS
| | T ] M
| | s ¥
9,8
| | “lms”
| — ! S
LT L.

il

The intended function of the part illustrated in Figure A.1 b) is an assembly with a_plate with two holes 25 mm apajft. The holes are

requiredl to be perpendicular to the contact surface of the plate.
The int@rpretation is based on the following rules and definitions given in this International Standard.

a)
b)

c)

The extracted feature of the toleranced pins shall not violate the maximum“material virtual condition, MMV C, which
MMVS = 10,3 mm (see Rule C and 3.6, 3.7 and 3.7 NOTE 1).

The extracted feature of the toleranced pins shall have everywheré a local diameter larger than LMS = 9,8 mm [g
355]. The RPR requirement allows the size tolerance to increase
T
p

e location of the two MMVCs is theoretically correct —Cat a distance 25 mm relative to each other and thq
brpendicular to the datum A (see Rule D and 3.7 NOTE 2).

b) Example of MMR with RPR for two external cylindrical features based on size and perpend
(orientation) requirements

perpendicularity (orientation) requirements

has the diameter
ee Rule B 1) and

oretically correct

icularity

Figure A.1 — Examples offtMMR for two external cylindrical features based on sizq and

© I1SO 2006 — All rights reserved
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Dimensions in millimetres

Drawing indication Interpretation
—[201®
" MMVC
o ol-
LN N Y —_—
s
— | Vv
v wil> | LT [
m [ > (Vg = ~ =
S > m m
T [ S = o ————

The intended fur]ction of the part toleranced in Figure A.2 a) could be a clearance fit with a hole of the same length as\the tol¢ranced
cylindrical featurg.

The interpretation is based on the following rules and definitions given in this International Standard.

a) The extracfed feature shall not violate the maximum material virtual condition, MMVC, which has the diameter MMVS = 35,1 mm
(see Rule ¢, 3.6, 3.7 and 3.7 NOTE 1).

b)  The extracted feature shall have everywhere a local diameter larger than LMS = 34,9 mm (see Rule_B*4) and 3.5) and smaller than
MMS = 35,0 mm [see Rule A 1) and 3.3].

c)  The orientafion and location of the MMVC are not controlled by any external constraints (see 3.7 NOTE 2).

a) Example of MMR for an external cylindrical feature based on size and form:(straightness) requirements

Dimensions in millimetres

Drawing indication Interpretation

<

—[s01®]

+0,1

$352 0
$351
MMVS

The intended furjction of thé\part toleranced in Figure A.2 b) could be a clearance fit with a shaft of the same length as the tol¢ranced
cylindrical featurg.

The interpretation is based on the following rules and definitions given in this International Standard.

a) The extracfed-feature shall not violate the maximum material virtual condition, MMVC, which has the diameter MMVS = 35,1 mm
(see Rule C73®8, 3:.7and 3.7 NOTE T).

b)  The extracted feature shall have everywhere a local diameter smaller than LMS = 35,3 mm [see Rule B 2) and 3.5] and larger than
MMS = 35,2 mm [see Rule A 2) and 3.3].

c) The orientation and location of the MMVC are not controlled by any external constraints (see 3.7 NOTE 2).

b) Example of MMR for an internal cylindrical feature based on size and form (straightness) requirements

Figure A.2 (continued)
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Dimensions in millimetres

Drawing indication Interpretation

20 ®]

$35 £0,1

I |

The intended function of the part toleranced in Figure A.2 c) could be a clearance fit with a hole of the same.length as the toleranced
cylindrigal feature.
The intgrpretation is based on the following rules and definitions given in this International Standard.

a) The extracted feature shall not violate the maximum material virtual condition, MMVC, which has.the diameter MMVS = 35,1 mm
e Rule C, 3.6, 3.7 and 3.7 NOTE 1).

—

b)  The extracted feature shall have everywhere a local diameter larger than LMS = 34,9 mm/[see’Rule B 1) and 3.5]|and smaller than
S =35,1 mm [see Rule A 1) and 3.3]. The difference between Figures A.2 c) and "A:2 a) is in the specification of the local
dipmeter, in this case MMS.
c) The orientation and location of the MMVC are not controlled by any external consttaints (see 3.7 NOTE 2).
c) Example of MMR [with 0 (M)] for an external cylindrical feature based on size and form (straightness)

requirements

Dimensior}s in millimetres

Drawing indication Interpretation

20 ®

$35,2 20,1
MMVLS

The intended fdnction of the part toleranced on Figure A.2 d) could be a clearance fit with a shaft of the same length §s the toleranced

cylindri¢atfeature.

The inte

a) The extracted feature shall not violate the maximum material virtual condition, MMVC, which has the diameter MMVS = 35,1 mm
(see Rule C, 3.6, 3.7 and 3.7 NOTE 1).

b)  The extracted feature shall have everywhere a local diameter smaller than LMS = 35,3 mm [see Rule B 2) and 3.5] and larger than
MMS = 35,1 mm [see Rule A 2) and 3.3]. The difference between Figures A.2 d) and A.2b) is in the specification of the local
diameter, in this case MMS.

c) The orientation and location of the MMVC are not controlled by any external constraints (see 3.7 NOTE 2).

d) Example of MMR [with 0 (M)] for an internal cylindrical feature based on size and form
(straightness) requirements

Figure A.2 — Examples of MMR for a cylindrical feature based on size and form
(straightness) requirements
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Dimensions in millimetres

Drawing indication Interpretation

MMVC

®35,1

$35-0,1

The intended furjction of the part toleranced in Figure A.3 a) could be an assembly with a part as shown in Figure A:8'b), where the
functional requirgment is that the two planar faces shall be in contact and the pin shall fit into the hole at the same time:

The interpretation is based on the following rules and definitions given in this International Standard.

a) The extracfed feature shall not violate the maximum material virtual condition, MMVC, which has the diameter MMVS = 35,1 mm
(see Rule ¢, 3.6, 3.7 and 3.7 NOTE 1).

b)  The extracted feature shall have everywhere a local diameter larger than LMS = 34,9 mm [see Rule’B' 1) and 3.5] and smaller than
MMS = 35,0 mm [see Rule A 1) and 3.3].

c) The orientdtion of the MMVC is perpendicular to the datum and the location of the MMVC-is not controlled by any external
constraints|(see Rule D and 3.7 NOTE 2).

a) Example of MMR for an external cylindrical feature based on size and orientation (perpendicularity
requirements

Dimensions in millimetres

Drawing indication Interpretation

N

+0,1

$352 0

%

The intended function\of the part toleranced in Figure A.3 b) could be an assembly with a part as shown in Figure A.3 a), where the
functional requirgment is that the two planar faces shall be in contact and the pin shall fit into the hole at the same time.

The interpretation is based on the following rules and definitions given in this International Standard.

a) The extracted feature shall not violate the maximum material virtual condition, MMVC, which has the diameter MMVS = 35,1 mm
(see Rule C, 3.6, 3.7 and 3.7 NOTE 1).

b)  The extracted feature shall have everywhere a local diameter smaller than LMS = 35,3 mm [see Rule B 2) and 3.5] and larger than
MMS = 35,2 mm [see Rule A 2) and 3.3].

c) The orientation of the MMVC is perpendicular to the datum and the location of the MMVC is not controlled by any external
constraints (see Rule D and 3.7 NOTE 2).

b) Example of MMR for an internal cylindrical feature based on size and orientation (perpendicularity)
requirements

Figure A.3 — Examples of MMR for a cylindrical feature based on size and orientation
(perpendicularity) requirements
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Dimensions in millimetres
Drawing indication Interpretation

MMV C

—(@[s01®@[A]8]

v

®35 -0,1

The intended function of the part toleranced in Figure A.4 a) could be an assembly with a part as shownyin.'Figure A.4 b), where the
functiorjal requirement is that the two planar faces A shall be in contact, the two planar faces B shall bothysimultaneoysly be in contact
with a glane (on a part not shown).

The intgrpretation is based on the following rules and definitions given in this International Standard-

a) Tlhe extracted feature shall not violate the maximum material virtual condition, MMVC, whieh”has the diameter MMVS = 35,1 mm
e Rule C, 3.8 and 3.9).

==

b) e extracted feature shall have everywhere a local diameter larger than LMS = 34,9 mm [see Rule B 1) and 3.5]|and smaller than
S = 35,0 mm [see Rule A 1) and 3.3].
c) The orientation of the MMVC is perpendicular to datum A and the location of'the’MMVC is in a theoretically exagt position 35 mm
from datum B (see Rule D and 3.7 NOTE 2).

a)l Example of MMR for an external cylindrical feature based on size and location (position) requirements

Dimensior}s in millimetres
Drawing indication Interpretation

—életr®[A]s]

+0,1

352 W
MMVS

B
;
5]

The intended function of the part toleranced in Figure A. 4b) could be an assembly with a part as shown in Figure A.4 a), where the
functiorjal.requirement is that the two planar faces A shall be in contact, the two planar faces B shall both simultaneoysly be in contact

with a ptenre (UII aparthot DhUVVII).

The interpretation is based on the following rules and definitions given in this International Standard.

a) The extracted feature shall not violate the maximum material virtual condition, MMVC, which has the diameter MMVS = 35,1 mm
(see Rule C, 3.6, 3.7 and 3.7 NOTE 1).

b)  The extracted feature shall have everywhere a local diameter smaller than LMS = 35,3 mm [see Rule B 2) and 3.5] and larger than
MMS = 35,2 mm [see Rule A 2) and 3.3].

c) The orientation of the MMVC is perpendicular to datum A and the location of the MMVC is in a theoretically exact position 35 mm
from datum B (see Rule D and 3.7 NOTE 2).

b) Example of MMR for an internal cylindrical feature based on size and location (position) requirements

Figure A.4 — Examples of MMR for a cylindrical feature based on size and location (position)
requirements
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Dimensions in millimetres
Drawing indication Interpretation

| MVS

T Datum A

Position and coakiality/concentricity can be used with the same meaning in this case.

This figure only jllustrates some rules for least material requirement. This drawing indication is incompléteyand does not cortrol the
minimum wall thigkness. The least material requirement is missing on the other feature. Therefore it is not(pessible to indicate a fupction.

The interpretation is based on the following rules and definitions given in this International Standard.

a) The least material virtual condition, LMVC, which has the diameter LMVS = 69,8 mm, shall be_fully contained in the mateffial (see
Rule J, 3.7 jand 3.8).

b)  The extracted feature shall have everywhere a local diameter smaller than MMS = 70,0y)mm [see Rule | 1) and 3.3] and larger than
LMS = 69,9 mm [see Rule H 1) and 3.5].

c)  The orientdtion of the LMVC is parallel to the datum and the location of the MM\.G.is in a theoretically exact position coaxial with
datum A (s¢e Rule K and 3.9 NOTE 2).

a) Exampje 1 of least material requirement for one external feature of size with another concentric interpal
feature of size as the datum

Dimensions in millimetres
Drawing indication Interpretation

$35 0

Position and coakia#

This figure only illustrates some rules for least material requirement. This drawing indication is incomplete and does not control the

minimum wall thickness. The least material requirement is missing on the other feature. Therefore it is not possible to indicate a function.

The interpretation is based on the following rules and definitions given in this International Standard.

a) The least material virtual condition, LMVC, which has the diameter LMVS = 35,2 mm, shall be fully contained in the material (see
Rule J, 3.7 and 3.8).

b)  The extracted feature shall have everywhere a local diameter larger than MMS = 35,0 mm [see Rule | 2) and 3.3] and smaller than
LMS = 35,1 mm [see Rule H 2) and 3.5].

c)  The orientation of the LMVC is parallel to the datum and the location of the MMVC is in a theoretically exact position coaxial with
datum A (see Rule K and 3.9 NOTE 2).

b) Example 1 of least material requirement for one internal feature of size with another concentric external
feature of size as the datum

Figure A.5 (continued)
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Dimensions in millimetres
Drawing indication Interpretation

LMVS

Position and coaxiality/concentricity can be used with the same meaning in this case.
This fidure only illustrates some rules for least material requirement. This drawing indication is” incomplete and does not control the
minimum wall thickness. The least material requirement is missing on the other feature. Therefofe-it'is not possible to indjcate a function.

The intgrpretation is based on the following rules and definitions given in this International Standard.
a) The least material virtual condition, LMVC, which has the diameter LMVS = 69,8 mm,Jshall be fully contained in the material (see
Rple J, 3.7 and 3.8).
e extracted feature shall have everywhere a local diameter smaller than MMS,= 70,0 mm [see Rule | 1) and 3.3] and larger than
S = 69,8 mm [see Rule H 1) and 3.5]. The difference between Figures A.5c) and A.5 a) is in the specificgtion of the local
ipmeter, in this case to LMS.
e orientation of the LMVC is parallel to the datum and the location of-the MMVC is in a theoretically exact pogition coaxial with
tum A (see Rule K and 3.9 NOTE 2).

Example 2 of least material requirement for one external feature of size with another concentric internal
feature of size‘as the datum

b)

c)

o -4 aor -

Cc

~

Dimensior}s in millimetres
Drawing indication Interpretation

¢35 0

LMVS

Position and coaxiality/concentricity can be used with the same meaning in this case.

This figure only illustrates some rules for least material requirement. This drawing indication is incomplete and does not control the

minimum wall thickness. The least material requirement is missing on the other feature. Therefore it is not possible to indicate a function.

The interpretation is based on the following rules and definitions given in this International Standard.

a) The least material virtual condition, LMVC, which has the diameter LMVS = 35,2 mm, shall be fully contained in the material (see
4.3.1, Rule J, 3.7 and 3.8).

b)  The extracted feature shall have everywhere a local diameter larger than MMS = 35,0 mm [see Rule | 2) and 3.3] and smaller than
LMS = 35,2 mm [see Rule H2) and 3.5]. The difference between Figures A.5d) and A.5b) is in the specification of the local
diameter, in this case to LMS.

c) The orientation of the LMVC is parallel to the datum and the location of the MMVC is in a theoretically exact position coaxial with
datum A (see Rule K and 3.9 NOTE 2).

d) Example 2 of least material requirement for one internal feature of size with another concentric external
feature of size as the datum

Figure A.5 (continued)
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Position and coakiality/concentricity can be used with the same meaning in this case.

Dimensions in millimetres
Drawing indication Interpretation

{201 O® A}

| MVS

Datum A

This figure only jllustrates some rules for least material requirement. This drawing indication is incompléteyand does not cortrol the
minimum wall thigkness. The least material requirement is missing on the other feature. Therefore it is not(pessible to indicate a fupction.

The interpretation is based on the following rules and definitions given in this International Standard.

a)
b)
c)

e)

Position and coakiality/concentricity can be used with the same meaning in this case.

The least material virtual condition, LMVC, which has the diameter LMVS = 69,8 mm, shall bé.fully contained in the matefial (see
Rule J, 3.7 jand 3.8).

The extracted feature shall have everywhere a local diameter smaller than MMS = 70,mm/see Rule | 1) and 3.6]. The RPR allows
the size tol¢rance limit to decrease from LMS (local diameter may be smaller than 69,9 mm, down to LMVS).

The orientgtion of the LMVC is parallel to the datum and the location of the MM\/C.is in a theoretically exact position coaxial with
datum A (s¢e Rule K and 3.9 NOTE 2).

Example of least material and reciprocity requirements for one.external feature of size with another con¢entric
internal feature of size as the datum

Dimensions in millimetres
Drawing indication Interpretation

{201 O® [A

$35 Q

[ - Datum A

This figure only illustrates some rules for least material requirement. This drawing indication is incomplete and does not control the
minimum wall thickness. The least material requirement is missing on the other feature. Therefore it is not possible to indicate a function.

The interpretation is based on the following rules and definitions given in this International Standard.

a)
b)
c)

f)

The least material virtual condition, LMVC, which has the diameter LMVS = 35,2 mm, shall be fully contained in the material [see
Rule J, 3.7 and 3.8).

The extracted feature shall have everywhere a local diameter smaller than MMS = 35 mm [see Rule | 2) and 3.6]. The RPR allows
the size tolerance limit to increase beyond LMS (local diameter my be larger than 35,1 mm, up to LMVS).

The orientation of the LMVC is parallel to the datum and the location of the MMVC is in a theoretically exact position coaxial with
datum A (see Rule K and 3.9 NOTE 2).

Example of least material and reciprocity requirements for one internal feature of size with another concentric
external feature of size as the datum

Figure A.5 — Examples of use of LMR for one feature of size with another concentric feature of size as

18

the datum
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Dimensions in millimetres

Drawing indication Interpretation
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The intgrpretation is based on the following rules and definitions given in this International Standard.

The extracted feature of the toleranced feature shall not violate the maximum material virtual condition, MMV!
dipmeter MMVS = 35,1 mm (see Rule C, 3.6, 3.7 and 3.7 NOTE 1).

—

d 3.5] and smaller than MMS = 35,0 mm [see Rule A 1) and 3.3].
e location of the MMVC is coaxial to the axis of the MMVC of the datum feature (seeRuleD and 3.7 NOTE 2).

e extracted feature of the datum feature shall not violate the maximum material virtual condition, MMVC, which
MMVS = MMS = 70,0 mm (see Rule F, 3.6, 3.7 and 3.7 NOTE 1).

-4 d o

—

ended function of the part toleranced in Figure A.6 a) could be an assembly with a part similar to that of Figure A.§

e extracted feature of the datum feature shall have everywhere a local diameter/larger than LMS = 69,9 mm [seq

C, which has the

e extracted feature of the toleranced feature shall have everywhere a local diameter largerthan LMS = 34,9 mm [see Rule B 1)

has the diameter

Rule B 1), 3.5].

a) Example of MMR for an external cylindrical feature based on size*and location (coaxiality) requl\lrements with

The int

the axis of a cylindrical feature — with a size requirement — as the datum and also with

Drawing indication

[©[20.1® [A @}

Interpretation

MR

Dimensior}s in millimetres

The intgrpretation is based on the following rules and definitions given in this International Standard.

The extracted feature of the toleranced feature shall not violate the maximum material virtual condition, MMV
dibmoterMMV.S=35 4 mm(see-Rule-C-3.6—3-7-and-3-ZNOTE-1)
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bnded funetion of the part toleranced in Figure A.6 b) could be an assembly with a part similar to that of Figure A.§

a).

C, which has the

The extracted feature of the toleranced feature shall have everywhere a local diameter smaller than LMS = 35,3 mm [see Rule B 2)

and 3.5] and larger than MMS = 35,2 mm [see Rule A 2) and 3.3].
The location of the MMVC is coaxial to the axis of the MMVC of the datum feature (see Rule D and 3.7 NOTE 2).

The extracted feature of the datum feature shall not violate the maximum material virtual condition, MMVC, which
MMVS = MMS = 70,0 mm (see Rule F, 3.6, 3.7 and 3.7 NOTE 1).

The extracted feature of the datum feature shall have everywhere a local diameter smaller than LMS = 70,1 m
and 3.5].

has the diameter

m [see Rule B 2)

b) Example of MMR for an internal cylindrical feature based on size and location (coaxiality) requirements with
the axis of a cylindrical feature — with a size requirement — as the datum and also with MMR

Figure A.6 — Examples of MMR for a cylindrical feature based on size and location (coaxiality)
requirements with the axis of a cylindrical feature — with a size requirement — as the datum and also

with MMR
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The intended funftion of the part toleranced in Figure A.7 a) could be an assembly with a part similar to that of Figure A.7-b).
The interpretation is based on the following rules and definitions given in this International Standard.

a)

b)

e)

Dimensions in millimetres

Drawing indication Interpretation
MMVC
[©[e01®@ A B
S . MMVC

oo NNV o (o |lunle v ol =¥
[ SR SN —— ! =Y = g - - N |[=>
A TETRESEREAT oIE
e T ¥

The extracted feature of the toleranced feature shall not violate the MMVC, which has the diameter MMVS =35, mm (see |Rule C,
3.6, 3.7 andq 3.7 NOTE 1).

The extracted feature of the toleranced feature shall have everywhere a local diameter larger than LMS ='34,9 mm [see Rule B 1)
and 3.5] anfd smaller than MMS = 35,0 mm [see Rule A 1) and 3.3].

The locatiop of the MMVC is coaxial to the axis of the MMVC of the datum feature (see Rule D and'3:7’ NOTE 2).
The extracted feature of the datum feature shall not violate the maximum material virtual condition, MMVC, which has the diameter
MMVS = 70,2 mm (see Rule G, 3.6, 3.7 and 3.7 NOTE 1).
The extracted feature of the datum feature shall have everywhere a local diameter largér than LMS = 69,9 mm [see Rule B 1) and
3.5] and snjaller than MMS = 70,0 mm [see Rule A 1) and 3.3].

a) Example|of MMR for an external cylindrical feature based on size and‘\location (coaxiality) requirements|with

the axis of a gylindrical feature — with a size requirement and a form tolerance — as the datum and also witH MMR

The intended funftion of the part toleranced in Figure A.7 b) could be an assembly with a part similar to that of Figure A.7 a).
The interpretation is-based on the following rules and definitions given in this International Standard.

a)

b)

Dimensions in millimetres
Drawing indication Interpretation

A
©[01® [ A ® MMVC MMVC

) $ /

+0,1

+0,1
35,2 0

670 0
®69,8
MMVS

I
70,0
LMS
10,1
LMS
35,2
MMS
353
LPﬂS

®35,1
MMVS

N

The extracled-feature of the tolera e sha ate
diameter MMVS = 35,1 mm (see Rule C, 3.6, 3.7 and 3.7 NOTE 1).

The extracted feature of the toleranced feature shall have everywhere a local diameter smaller than LMS = 35,3 mm [see Rule B 2)
and 3.5] and larger than MMS 35,2 mm [see Rule A 2) and 3.3].

The location of the MMVC is coaxial to the axis of the MMVC of the datum feature (see Rule D and 3.7 NOTE 2).

The extracted feature of the datum feature shall not violate the maximum material virtual condition, MMVC, which has the diameter
MMVS = 69,8 mm (see Rule G, 3.6, 3.7 and 3.7 NOTE 1).

The extracted feature of the datum feature shall have everywhere a local diameter smaller than LMS = 70,1 mm [see Rule B 2) and
3.5] and larger than MMS = 70 mm [see Rule A 2) and 3.3].

b) Example of MMR for an internal cylindrical feature based on size and location (coaxiality) requirements with

the axis of a cylindrical feature — with a size requirement and a form tolerance — as the datum and also with MMR

Figure A.7 — Examples of MMR for a cylindrical feature based on size and location (coaxiality)

requirements with the axis of a cylindrical feature — with a size requirement and a form tolerance —

20

as the datum and also with MMR
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Dimensions in millimetres
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Drawing indication

Interpretation

$69,8 LMVS

$35,2 LMVS
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The intended function of the part illustrated in Figure A.8 is the ability to resist internal pressure and prevent breakout.

The interpretation is based on the following rules and definitions given in this International Standard.

a) The least material virtual condition, LMVC, of the external feature shall be fully contained in the material. The diameter
LMVS = 69,8 mm (see Rule J, 3.6 and 3.7).

b)  The extracted feature of the external feature shall have everywhere a local size smaller than MMS = 70,0 mm (see Rule | 2) and
3.2) and larger than LMS = 69,9 mm [see Rule H 1) and 3.5].

c) The least material virtual condition, LMVC of the internal feature shall be fully contained in the material. The diameter
LMVS = 35,2 mm (see Rule J, 3.6 and 3.7).

d) The extracted feature of the internal feature shall have everywhere a local size larger than MMS = 35,0 mm (see Rule | 2 and 3.2)
and smaller than LMS = 35,1 mm [see Rule H 2) and 3.5].

e) The least material virtual condition, LMVC, of both the external and the internal feature shall be in a theoretically exact orientation
and the location relative to the datum system at a position 44, 44 mm (see Rule K and 3.8 NOTE 2).

Figure A.J! — Example of LMR for two concentric cylindrical features (internal and external) \bgth
controlled by size and location (position) to the same datum system A and B
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Dimensions in millimetres
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Drawihg indication
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$69,8 LMVS
$35,1&MVS LMvC
LMVC

Interpretation

The int¢nded function of the part illustrated in Figure A.9 is the ability to resist internal pressure and prevent breakout.
The interpretation is based on the following rules and definitions given in this International Standard

a) The least material virtual condition, LMVC, of the external feature shall be fully contained in the material. The diameter LMVS =
69,8 mm (see Rule J, 3.6 and 3.7).

b)  The extracted feature of the external feature shall have everywhere a local size smaller than MMS = 70,0 mm [see Rule | 2) and 3.2]
and larger than LMS = 69,9 mm [see Rule H 1) and 3.5].

c) The least material virtual condition, LMVC, of the internal feature shall be fully contained in the material. The diameter LMVS =
35,1 mm (see Rule J, 3.6 and 3.7).

d) The extracted feature of the internal feature shall have everywhere a local size larger than MMS = 35,0 mm (see Rule |2) and 3.2)
and smaller than LMS = 35,1 mm [see Rule H 2) and 3.5].

e) The least material virtual condition, LMVC, of the external feature shall be in a theoretically exact location relative to the axis of the
least material virtual condition, LMVC, of the internal feature (see Rule K and 3.8 NOTE 2).

Figure A.9 — Example of LMR for an external cylindrical feature controlled by size and location
(coaxiality) relative to the internal cylindrical feature used as a datum controlled by size and LMR
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Dimensions in millimetres
Drawing indication

B-B
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2 x o114 -0,5 2x®12 0

S (O 5 T

The intended fupction of the part illustrated in ‘Figure A.10 may be to form a clearance fit with a similar part. It is not a fupctional
requirement that fhe flat surfaces of the two-parts shall be in contact.

Figure A.10 (continued)
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