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FOREWORD

ISO (the International Organization for Standardization) is a worldwide federation
of national standards institutes (SO Member Bodies). The work of developing
International Standards is carried out through ISO Technical Committees. Every
Member Body interested in a subject for which a Technical Committee has been set
up has the right to be represented on that Committee. International organizations,

governmental and non-governmental, in liaison with 1SO, also take part in the work.
Draft International Standards adopted by the Technical Committees are circulated
to the Member Bodies for approval before their acceptance as International
Standards by the ISO Council.
International Standard 1SO 1101/It (previously 1SO/DIS 2692) was drawn up by
Technical Committee ISO/TC 10, Technical drawings, and circulated to the Member
Bodies in April 1972.
It has been approved by the Member Bodies of the following countries :
Austria India Romania
Belgium Ireland South Africa, Rep. of
Brazil Israel Spain
Czechoslovakia Italy Sweden
Denmark Japan Switzerland
Egypt, Arab Rep. of Netherlands Thailand
Finland New Zealand Turkey
France Norway United Kingdom
Germany Poland U.S.S.R.
Hungary Portugal
——
The Member Bodies of the following countries expressed disapproval of the
document on technical grounds :
Australia
Canada
US.A.
This International Standard is a part of the following series under the general heading ISO 1101,
Technical drawings — Tolerances of form and of position :
— Part | : Generalities, symbols, indications on drawings (at present ISO/R 1101).
—  Part Il : Maximum material principle.
— Part 11l : Dimensioning and tolerancing of profiles (at present ISO/R 1660).
— Part IV : Practical examples of indications on drawings (at present ISO/R 1661).
© International Organization for Standardization, 1974 e
Printed in Switzerland
Documents

Document Sharing Hub

Full document details: ISO 1101-2-1974


http://www.avadocuments.com/doc/iso-1101-2-1974
http://www.avadocuments.com/doc/iso-1101-2-1974

INTERNATIONAL STANDARD 1SO 1101/11-1974 (E)

Technical drawings — Tolerances of form and of position —
Part |l : Maximum material principle

1 SCOPE AND FIELD OF APPLICATION

This International Standard describes the maximum material principle and specifies its application to different tolerances.

2 THE MAXIMUM MATERIAL PRINCIPLE

The free assembly of components depends on the combined effect of the actual finished sizes and the errors of form or
position of the mating features. The minimum ciearance for assembly occurs when the features are in their maximum material
conditions of size and the most disadvantageous permissible errors of form or position are present.

However, more clearance of assembly will be present if the actual sizes of the mating features are away from the maximum
material limits of size, and if the actual errors of form or position are less than the maximum.

it foliows, therefore, that if the actual sizes of the mating features are away from the maximum material limits of size, the
specified tolerance of form or position can be exceeded without endangering the possibility of assembly.

This increase of tolerance, according to the maximum material principle, which is appliicable to size tolerances (see figure 9)
as well as to tolerances of position and to certain tolerances of form, is advantageous for manufacture, but may not always be
permissible from the functional point of view. For instance, in positional tolerancing the increase of tolerance can generally
be permitted on the centre distances of such features as bolt holes, studs, etc., but it may not be permissible in kinematic
linkages, gear centres, etc. In all cases the designer shall decide whether or not the application of the maximum material
principle may be permitted and, if it can be, the symbol @ shall be added to the tolerance in question {see 4.8 of
part ).

This symbol indicates that the tolerance with which it is associated has been specified in relation to the maximum material
limits of size of the feature or features concerned, and that if the actual size of the feature is away from its maximum
material limit of size, the specified tolerance of form or position may be increased as permitted by the difference between the
actual size of the feature and its maximum material limit of size. Obviously the amount of this increase can never exceed the
amount of the size tolerance on the feature.

it is important to note that the increase of form or position tolerance referred to above can be applied to one part of an
assembly without reference to the mating part. Assembly will always be possible, even if the mating part is finished on the
extreme limits of the tolerances in the directions most unfavourable for assembly, because the combined total of errors of
size and of form or position specified for the one part is not exceeded.

When a tolerance of form or of position is applied to a feature which is related to a datum feature having limits of size, it may be
possible to apply the maximum material principie to the datum feature as well as to_the feature which is toleranced, and
thereby to obtain full advantage (see figures 11 and 12). In such cases the symbol @ shall also be added to the datum
letter (see 4.8 and figures 24 and 25 of part |).
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The indication of ““maximum material condition’’ is therefore shown by the symbol @ placed after
— the tolerance value {figure 1),
— the datum letter {figure 2},
— or both (figure 3).

according to whether the maximum material condition is to be applied to the toleranced feature, the datum, or both.

©[2004 M|A| |©[2004|AM)| |[©]|2004 M)(AM)

——

FIGURE 1 FIGURE 2 FIGURE 3

The frame is connected to the toleranced feature as illustrated in 4.2 and 4.3 of part 1.

NOTE — It must be clearly understood that if the maximum material principle is not (or cannot be) applied to tolerances of form or of ~

position, these tolerances must be observed regardiess of the actual finished sizes of the features concerned. This means that the errors of form
or of position must be checked independently.

If the maximum material principle is applied then the errors of form or position can be checked by appropriately designed gauges.

3 APPLICATION OF THE MAXIMUM MATERIAL PRINCIPLE

3.1 Perpendicularity
The application of the maximum material principle to perpendicularity is illustrated in figures 4 a) to 4 d).

The axis of the spigot should be contained in a cylindrical tolerance zone, perpendicular to the datum plane A; the diameter

of this zone varies from 0,04 to 0,06 as the actual spigot diameter varies from 16 (maximum material) to 15,98 (minimum
material).
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FIGURE 4 a) — Assembly FIGURE 4 b) — Detail drawing
¢ 16,04 ¢ 16,04
Tolerance zone ¢ 0,04 Tolerance zone ¢ 0,06
perpendicular to - perpendicular to
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FIGURE 4 ¢} — Material of the maximum FIGURE 4 d) — Material of the minimum
diameter {16,00) shown in gauge — diameter (15,98) shown in gauge —
Effective perpendicularity Effective perpendicularity
tolerance : ¢ 0,04 tolerance : ¢ 0,06

Note that the gauge shown in figures 4 c} and 4 d) checks the combined effect of perpendicularity and size.
The size of the spigot must be checked independently to ensure that the limits of size are not exceeded.

Note also that in this example the positional accuracy (i.e. its relationship to another feature) is not in questioD
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