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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 lIrjternational Standards is normally carried out through 1SO
technical conmittees. Each member body interested in a subject for which
a technical dommittee has been established 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. ISO
collaborates| closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft Interngtional Standards adopted by the technical committees are
circulated to| the member bodies for voting. Publication as an International
Standard reqjuires approval by at least 75 % of the member bodies casting
a vote.

International| Standard 1SO 3302-2 was prepared by Technical Committee
ISO/TC 45, Rubber and rubber products, Subcommittee SC 4, Miscellaneous
products.

ISO 3302 cdnsists of the following parts, under the general titte Rubber —
Tolerances for products:

— Part 1: Dimensional tolerances

— Part 2: Geometrical tolerances
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Rubber — Tolerances for products —

Part 2:
Geometrical tolerances

1 Skope

This part ¢f ISO 3302 specifies the following geometrical tolerances for moulded and extruded solid rubper
products, [including those with metal inserts:

latness tolerance;

barallelism tolerance;

berpendicularity tolerance;

Coaxiality tolerance;

bositional tolerance.

The tolerdnces are primarily intended for use with vulcanized rubber but may also be suitable for produgts made of
thermoplgstic rubbers.

2 Nprmative references

The following standards contain provisions which, through reference in this text, constitute provisions offthis part of
ISO 3302( At the time of publication, the editions indicated were valid. All standards are subject to revisipn, and
parties to jagreements based on(thjs part of ISO 3302 are encouraged to investigate the possibility of applying the
most recgnt editions of the standards indicated below. Members of IEC and ISO maintain registers of cdirrently valid
Internatiopal Standards.

ISO 48:1994, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10 {RHD and
100 IRHD).

ISO 471:1995; \Rubber — Temperatures, humidities and times for conditioning and testing.

1ISO 11014 Q02  Tnphninal Adraagnac Caomatrcal tolaranacing Tolarancing o
TIOT, T eohical Graviiigo SCOTCTTCar toICTancing TorCiancnig ©

run-out — Generalities, definitions, symbols, indications on drawings.

fform arinntatiny In~at n and
101111, - OrrCritat o, 10Catr

ISO 2230:1973, Vulcanized rubber — Guide to storage.

ISO 4648:1991, Rubber, vulcanized or thermoplastic — Determination of dimensions of test pieces and products for
test purposes.
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3 Classes of tolerances

Three classes of tolerances are specified, as follows:

P Precision
M Medium
N Non-critical

The necessary tolerance class depends on the requirements of the application.Tolerance classes M and P require
more manufacturing effort and to some extent finishing, e.g. by grinding.

Itis impossill>le to illustrate every design of moulded product and the cross-section of every extruded pl‘OdlIlCt.
Therefore the tolerances shown in figures 1 to 6 should be regarded simply as examples.

Details and @lescriptions of the tolerance frame and the tolerance zone are given in clauses 5 and| 7' of
ISO 1101:1983.

It should be photed that the closest tolerances are not applicable to all rubber hardnesses. In general, prodilicts made
from soft vulfanizates need greater tolerances than harder ones.

4 Medsurement of dimensions
4.1 Gengeral

For solid prgducts, measurements of dimensions shall not be made-until 16 h have elapsed after vulcanization,
this minimum time being extended to 72 h in cases of dispute. ,Measurements shall be completed within 3 months
after the date of despatch to the purchaser or before the product is put into use, whichever is the shorter time.
Measuremeivts shall be made at standard temperature, aftérconditioning (see 1SO 471). Care shall be takien to

ensure that the products are not subjected to adverse starage conditions (see ISO 2230) and that they are| not
distorted duting measurement.

4.2 Test instruments

4.2.1 Deppnding on circumstances, meastirements shall be made using one or more of the following types of
instrument:

4.2.1.1 For polid products, a micrometer dial gauge , the foot of which shall exert a pressure of 22 kPa +|5 kPa for
rubber of hatdness equal to or greater than 35 IRHD or of 10 kPa + 2 kPa for rubber of hardness less thar] 35 IRHD
(see ISO 4648 and I1SO 48),

4.2.1.2 A syitable optical:measuring instrument.

4.2.1.3 Fixed gauges", for upper and lower limits appropriate to the dimensions being measured.

4.2.1.4 Othqar devices , including tape measures (with or without vernier), sliding calipers and micrometef calipers.

4.2.2 Allinstruments shall be capable of measuring the dimension with an error within the tolerances specified.

4.2.3 In all measurements intended to be comparative, the same measuring device shall be used.
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5 Flatness tolerance

ISO 3302-2:1998(E)

The toleranced surface is contained between two parallel planes a distance t apart (see figure 1 and also

ISO 1101:1983, subclause 14.2).

o[ 4]

The requifed flatness tolerances are given in table 1.

Figure 1 — Example of a flatness tolerance

Table 1 — Required flatness tolerances

Valuesdpmillimetres (unless indicated otherwise)

Nominal d(ijmension Class P Class M Class N
above up to and including Flatness tolerance t
0 16 0,1 0,15 0,25
16 25 0,15 0,20 0,35
25 40 0,15 0,25 0,4
40 63 0,2 0,35 0,5
63 Io0 0,25 0,4 0,7
100 - 0,3 % 0,5 % 0,8 %

6

T

Arallelism toleran¢e

6.1 Shndwich structure (rubber between two metal plates)

The tolergnced surface is contained between two parallel planes a distance t apart and parallel to the datum

surface D|(see figure 2 and also ISO 1101:1983, subclause 14.7.4).

U/ +10]

N7

ZN

2\

1

Figure 2 — Example of a parallelism tolerance: sandwich structure
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The required parallelism tolerances for a sandwich structure are given in table 2.

Table 2 — Required parallelism tolerances: sandwich structure

Values in millimetres (unless indicated otherwise)

©1SO

Nominal dimension Class P Class M Class N
/
above up to and including Parallelism tolerance t
0 40 0,15 0,2 0,35
100 250 0,35 0,5 0,8
250 - 0,15 % 0,25 % 0,4 %

6.2 Extr

Lided-product cut section
ed surface is contained between two parallel planes a distance t apart and parallel to the datu

(e.g. lathe-cut rings)

The tolerang
pe figure 3 and also 1ISO 1101:1983, subclause 14.7.4).

surface E (s

The requireg

s,

it

Figure 3 — Example of a parallelism:tolerance: extruded-product cut section

parallelism tolerances for an extruded-product cut section are given in table 3.

Table-3 — Required parallelism tolerances:

extruded-product cut section

Values in millimetres

Class P Class M Class N
Parallelism tolerance t
0,1 0,2 0,3
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7 Perpendicularity tolerance

The toleranced face of the product is contained between two parallel planes a distance tapart and perpendicular to
the axis A (datum line) (see figure 4 and also ISO 1101:1983, subclause 14.8.3).

r

(4]

Figure 4 — Example of a perpendicularity tolerance
The requifed perpendicularity tolerances are given in table 4.

Table 4 — Required perpendicularity telerances

Values in millimetres (unless indicated otherwise)

Nominal d(ijmension Class,P Class M Clasg N
above up to and including Perpendicularity tolerance t

0 16 0,1 0,15 0,25
16 25 0,15 0,25 0j4
25 40 0,25 0,4 0)7
40 63 0,4 0,6 1)0
63 100 0,7 1,0 1{6

100 - 0,7% 1,0% 1, %

8 C

8.1

<

paxiality tolerance

oulded products

The axis of each cylinder, to which the tolerance frame is connected, is contained in a cylindrical zone of diameter ¢

or I, respectively, coaxial with the datum axis D (see figure 5 and also ISO 1101:1983, subclause 14.11.2), a
distinction being made between

tolerances on fixed dimensions (F), which are the dimensions within one mould part that are not affected by
deforming influences like flash thickness or the lateral displacement of mould parts (upper and lower parts
or cores) (see figure 5, diameters a and b)

and

tolerances on closure dimensions (C), which are the dimensions which can be altered by variation in the

flash thickness or lateral displacement of the mould parts (see figure 5, diameter c).
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Figure 5 — Example of a coaxiality tolerance for a moulded preduct

The required coaxiality tolerances for moulded products are given in table 5.

Table 5 — Required coaxiality tolerances for, moulded products

Values in mijlimetres

Nominal dimension * Class R Class M Class N
Coaxiality tolerance

above up to and including tr tc te tc te te
0 16 0,1 0,2 0,15 0,3 0,2 0,4
16 25 0,15 0,3 0,2 0,4 0,25 0,5
25 40 0,2 0,4 0,25 0,5 0,3 0,6
40 63 0,25 0,5 0,3 0,6 0,35 0,7
63 100 0,3 0,6 0,35 0,7 0,4 0,8
100 - 0,4 0,7 0,5 0,9 0,6 1,2

* Coaxiality| tolerances/are determined by the largest dimension (see dimension b in figure 5).
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