Full document details: ISO 7743-2017

INTERNATIONAL ISO
STANDARD 7743

Fifth edition
2017-10

Rubber, vulcanized or
thermoplastic — Determination of
compression stress-strain properties

Caoutchouc vulcanisé ou thermoplastique — Détermination des
propriétés de contrainte/déformation en compression

Reference number
1SO 7743:2017(E)

Documents

Document Sharing Hub
© IS0 2017



http://www.avadocuments.com/doc/iso-7743-2017
http://www.avadocuments.com/doc/iso-7743-2017

ISO 7743:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47

copyright@iso.org

wwise.ore Documents
.. Document Sharing Hub
11 © ISO 2017 - All rights reserved

Full document details: ISO 7743-2017


http://www.avadocuments.com/doc/iso-7743-2017
http://www.avadocuments.com/doc/iso-7743-2017

ISO 7743:2017(E)

Contents Page
FFOT@WOTM .........oocccceesee e85 8558585855555 iv
TN OAUCEION........ccoe st \%
1 SCOPI ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 Apparatus and MATETTALS.................ooooce st 2
6 CALTDIARION ...t 3
7 T@ST PIECES ...t 3
8 NUIMDET Of TEST PIECES ..ot 4
9 Time-lapse between vulcanization and teSTING ..., 4
10 COMAITIOTUIIIG ...t 4
11 TEMPEIATUIE OF BOST ..o 4
12 PIOCEAUIE. ...t 5
12.1 Measurement of test pieces w5
12.2  Determination of Stress-Strain ProPEITIES ... 5
/0728 R =Y o 4 Uo Yo 1 OSSO 5
12.2.2 MethodB.... 5
12.2.3 Method C.... 5
12.2.4 MethodD... 5
13 EXPIeSSION Of TE@SUITS ... 6
G 700 SR oYl 60 <1 s Lo Yo K30 W 5 3721 e A O 6
13,2 FOT INEENOMA D oottt 7
14 T@ST TEPOTE ... 8
15 Precision for Methods A @nd D ... 8
Annex A (informative) Influence of test piece GEOMEtIY ... 9
Annex B (informative) Extrapolation of results to non-standard test pieces................ccooorninn 13
Annex C (normative) Calibration Schedule..................eee e 16
Annex D (informative) Precision for methods Aand D ... 18
BIDLEOZTAPIY . ... 21

Documents

] Document Sharin%Hub
© IS0 2017 - All rights reserved 1

Full document details: ISO 7743-2017


http://www.avadocuments.com/doc/iso-7743-2017
http://www.avadocuments.com/doc/iso-7743-2017

ISO 7743:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 45, Rubber and rubber products,
Subcommittee SC 2, Testing and analysis.

This fifth edition cancels and replaces the fourth edition (ISO 7743:2011), of which it constitutes a
minor revision. The changes compared to the previous edition are as follows:

— the list of normative references has been updated in Clause 2;

— more detailed explanation has been added on the interpretation of the 25 % strain in 12.2.
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Introduction

Knowledge of compression stress-strain properties is important in the design of, for instance, bridge
bearings, anti-vibration mountings and O-rings. Measurement of compression stress-strain behaviour is
also used for the quality control of small O-rings and other small products (i.e. those under 2 mm thick)
where hardness cannot easily be measured. Compression tests are also used to detect the presence of
porosity in products such as pipe sealing rings. Compression can be uniaxial or biaxial depending on
test piece shape and experimental conditions. If there is no friction at the interface between the test
piece and the compression device, compression is uniaxial. If friction is significant, the test piece shape
affects the nature of the compression. When the thickness of the test piece is small, Saint Venant'’s
principle is not applicable: the boundary condition at the interface influences the stress and strain fields
and compression becomes biaxial (the thinner the test piece, the higher the biaxiality). The test piece
behaves as if an additional radial compression were applied (friction hampers the radial expansion due
to axial compression) and this phenomenon needs to be taken into account when material properties
such as moduli are to be derived from compression results.
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INTERNATIONAL STANDARD ISO 7743:2017(E)

Rubber, vulcanized or thermoplastic — Determination of
compression stress-strain properties

WARNING 1 — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
determine the applicability of any other restrictions.

WARNING 2 — Certain procedures specified in this document might involve the use or generation
of substances, or the generation of waste, that could constitute a local environmental hazard.
Reference should be made to appropriate documentation on safe handling and disposal after use.

1 Scope

This document specifies methods for the determination of the compression stress-strain properties of
vulcanized or thermoplastic rubber using a standard test piece, a product or a part of a product.

Four procedures are given:

— using standard test piece A with the metal plates lubricated (method A);

— using standard test piece A with the metal plates bonded to the test piece (method B);
— using standard test piece B (method C);

— using a product or a part of a product with the metal plates lubricated (method D).

The methods are not suitable for materials that exhibit high set.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 5893, Rubber and plastics test equipment — Tensile, flexural and compression types (constant rate of
traverse) — Specification

ISO 18899:2013, Rubber — Guide to the calibration of test equipment

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— ISO Online browsing platform: available at https://www.iso.org/obp
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compression stress

stress applied so as to cause a deformation of the test piece in the direction of the applied stress,
expressed as the force divided by the original area of cross-section perpendicular to the direction of
application of the force

3.2

compression strain

deformation of the test piece in the direction of the applied stress divided by the original dimension in
that direction

Note 1 to entry: The compression strain is commonly expressed as a percentage of the original dimension of the
test piece.

3.3

compression modulus

secant modulus

applied stress calculated on the original area of cross-section divided by the resultant strain in the
direction of application of the stress

3.4
stiffness at 25 % compression
force which needs to be applied to a product or a part of a product to compress it by 25 %

Note 1 to entry: It is expressed in newtons per metre or in newtons, depending on the shape of the test piece.

4 Principle

A test piece (lubricated or bonded) is compressed at a constant speed between the compression plates
until a pre-determined strain is reached.

The four procedures do not give the same results. Method A (test piece A, lubricated) gives results
which are dependent only on the modulus of the rubber and are independent of the test piece shape,
provided that complete slip conditions are achieved. Effective lubrication is sometimes difficult
to achieve, however, and it is prudent to inspect the variance in the test results from replicate test
pieces for indications of erratic slip conditions. Method B (test piece A, bonded) gives results which
are dependent on both the modulus of the rubber and the test piece shape. The dependence on test
piece shape is strong and, consequently, the results are markedly different from those obtained with
lubricated test pieces. Method C (test piece B) gives results which are independent of both the test piece
shape and the lubrication conditions. This test piece is more appropriate and more convenient when
intrinsic material properties are to be determined (see Annex A for details). For products (method D),
the resultis dependent on the shape, but as tests on products are mainly comparative, this is acceptable.

NOTE For well-specified product shapes, such as O-rings, the result can be correlated to the hardness value.

Provision is made for the use of test pieces of different size and/or shape from the specified test pieces,
but extrapolation of the results obtained to other sizes and shapes can prove impossible.

Information on the effect of size and shape of test piece and of bonding or lubrication is given in Annex A.

5 Apparatus and materials

5.1 Flat metal plates, of uniform thickness and having lateral dimensions greater than or equal to
those of test pieces for bonding or at least 20 mm greater than those of test pieces for lubrication.

For methods A and D, one surface of each plate shall be highly polished.

NOTE A surface finish not worse than Ra 0,4 um (see ISO 4287) has been found to be suitable. Such an Ra can
be obtained by a grinding or polishing operation.
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For method B, one surface of each plate shall be suitably prepared for the bonding system to be used.

For method C, no specific preparation of the contact surfaces is required.

5.2 Dies and cutters (if required), for preparing test pieces, complying with the relevant requirements
of ISO 23529.

5.3 Thickness gauge, complying with the relevant requirements of ISO 23529.

5.4 Compression-testing machine, complying with the requirements of ISO 5893, equipped with
means of autographic recording of the force-deformation relationship to an accuracy corresponding to
grade 1 in respect of force.

When testing standard test pieces in methods A, B and C and larger test pieces in method D, it shall be
possible to determine the displacement with an accuracy of +0,02 mm, including corrections for load
cell and device stiffness.

When testing products with a height less than that of the standard test piece, it shall be possible to
determine the displacement with an accuracy of +0,2 % of the height of the test piece, including
corrections for load cell and device stiffness.

The machine shall be fitted with parallel compression platens at least as large as the metal plates (5.1),
and shall be capable of operating at a speed of (10 = 2) mm/min.

NOTE1 For methods A and D, the compression platens can be used directly without the metal plates, provided
they have the required surface finish.

NOTE 2  For method C, the compression platens can be used directly, whatever the surface finish.
Machines with y-time recorders can give erroneous results because of:

— inertia effects;

— deformation caused by compliance in the load cell or machine frame.

Machines with x-y recorders are therefore preferred.

When testing lubricated test pieces, a suitable guard should be provided to avoid damage or injury
should the rubber be ejected when strained.

5.5 Lubricant, having no significant effect on the rubber under test, for methods A, C and D.

NOTE For most purposes, a silicone or fluorosilicone fluid having a kinematic viscosity of 0,01 m2/s is
suitable.

For method C, lubrication is recommended though it is not necessary (see Annex A).

6 Calibration

The test apparatus shall be calibrated in accordance with Annex C.

7 Test pieces

Standard test piece A: the standard test piece for both method A and method B is a cylinder of diameter
(29 £0,5) mm and height (12,5 * 0,5) mm.

Standard test piece B: the standard test piece for method C is a cylinder of diameter (17,8 + 0,15) mm
and height (25 * 0,25) mm.

Test pieces can be cut or moulded. Cut test pieces shall be prepared in accordance wifdd¢seeavients
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