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National foreword

This British Standard is the UK implementation of ISO 3384-1:2011+A1:2013.
It supersedes BS ISO 3384-1:2011 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PRI/22, Physical testing of rubber.

A list of organizations represented on this committee can be obtained
on request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2013.
Published by BSI Standards Limited 2013

ISBN 978 0 580 78992 2
ICS 83.060

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
Policy and Strategy Committee on 31 January 2012.

Amendments/corrigenda issued since publication

Date Text affected

31 August 2013 Implementation of ISO amendment 1:2013:
Annex C updated

Documents

Document Sharing Hub

Full document details: BS ISO 3384-1:2011+A1:2013


http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013
http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013

Full document details: BS ISO 3384-1:2011+A1:2013

BS ISO 3384-1.
INTERNATIONAL @
STANDARD 3384-1

First edition
2011-12-01

Rubber, vulcanized or thermoplastic —
Determination of stress relaxation in
compression —

Part 1:
Testing at constant temperature

Caoutchouc vulcanisé ou thermoplastique — Détermination de la
relaxation de contrainte en compression —

Partie 1: Essais a température constante

=—— Reference number
= — ISO 3384-1:2011(E)

EISO: Documents

=X r— Document Sharing Hub

© SO 2011


http://dx.doi.org/10.3403/30196873U
http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013
http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013

BS ISO 3384-1:2011+A1:2013
1ISO 3384-1:2011+A1:2013 (E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0O 2011

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

Documents

. Document Sharing Hub
1l © 1SO 2011 — All rights reserved

Full document details: BS ISO 3384-1:2011+A1:2013


http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013
http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013

BS ISO 3384-1:2011+A1:2013
ISO 3384-1:2011+A1:2013 (E)

Contents Page
oY =V o iv
1o T [0 T 4 o o '
1 8T o o1 1
2 NOIrMative referENCEeS...... ... e e s mn e e smnmn e e e e e e nann 1
3 Terms and defiNitioNs ... e 2
4 Lo 1T T o 2
5 N o T |- 1 U 2
6 QLI5S 0 1= o 3
6.1 Test piece type and test piece preparation............ccooiiiiiirir e ————— 3
6.2 Measurement of dimensions Of test PIECES......cccccviriiiiiiirrrirr s mn e r e 4
6.3 NUMDBET Of tESt PIECES ....ooiiieiii it e e m e e e mn s 4
6.4 Time interval between forming and tesSting .........cccciceiriiiiccccccrr e 4
6.5 Conditioning Of teSt PIECES ... ean 4
7 Duration, temperature and test liqUid ... e 5
71 [ TE] - 1 Lo T T o =Y 5
7.2 Temperature Of @XPOSUIE ... sirr e sme s s e sms e e e e e s s e s s e smmmn e e e e s ea s s mms s mnnnnnes 5
7.3 IMMErSiON HQUIAS ... s e s e e s mnm e e mmmn e s e e s e e s ennnn 5
8 Lo o Yo=Y T 5
8.1 Lo (=Y o = = £ ) o 5
8.2 THIiCKNEeSS MEASUIrEMENL.......c.ccceieeieeeeieceeeceeeeeenneresnneensnsmsmsssssassssssssssssssssssssssssssnsssssnsnsssnssnnnnnnssnnnnnnnnnnnnn 5
8.3 =] g o o 6
8.4 =] 0 o o N 6
9 EXPression Of F@SUILS ........cccceiiiiiiii i sssr e s ss s ne e e e s e s s s s nn e e e s ee s e smnnn e e anmnnneneesnannnnnan 7
10 L = o7 L= T 7
11 LI 08 =T oo o 7
Annex A (inNformative) PrecCiSiON.... ..o 9
Annex B (informative) Guidance for using precision results.........ccccoiiimmiinninn 1
Annex C (normative) Calibration SChedule ... 12
=1 o oo =T ] 132, 14

Documents

Document Sharing Hub
©1SO 2011 — All rights reserved 1]

Full document details: BS ISO 3384-1:2011+A1:2013


http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013
http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013

BS ISO 3384-1:2011+A1:2013
1ISO 3384-1:2011+A1:2013 (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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

SO 3384-1 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee
SC 2, Testing and analysis.

It cancels and replaces |SO 3384:2008, which has been technically revised. In addition, the number has been
changed to |SO 3384-1]. deals with the determination of relaxation in compression at constant
temperature, while ]SO 3384-2 gives methods for the determination of relaxation in compression combined
with temperature cycling.

SO 3384 consists of the following parts, under the general titte Rubber, vulcanized or thermoplastic —
Determination of stress relaxation in compression:

— Part 1: Testing at constant temperature

— Part 2: Testing with temperature cycling

Documents

) Document Sharing Hub
v ©1S0 2011 — All rights reserved

Full document details: BS ISO 3384-1:2011+A1:2013


http://dx.doi.org/10.3403/30196873U
http://dx.doi.org/10.3403/30134395
http://dx.doi.org/10.3403/30196873U
http://dx.doi.org/10.3403/30196873U
http://dx.doi.org/10.3403/30231430U
http://dx.doi.org/10.3403/00270080U
http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013
http://www.avadocuments.com/doc/bs-iso-3384-1-2011-a1-2013

BS ISO 3384-1:2011+A1:2013
ISO 3384-1:2011+A1:2013 (E)

Introduction

When a constant strain is applied to rubber, the force necessary to maintain that strain is not constant but
decreases with time; this behaviour is called “stress relaxation”. Conversely, when rubber is subjected to a
constant stress, an increase in the deformation takes place with time; this behaviour is called “creep”.

The processes responsible for stress relaxation can be physical or chemical in nature, and under all normal
conditions both types of process will occur simultaneously. However, at normal or low temperatures and/or
short times, stress relaxation is dominated by physical processes whilst at high temperatures and/or long
times chemical processes are dominant.

If the lifetime of a material is to be investigated, it can be determined using the air oven ageing test described
in ISO 11346 (see the Bibliography).

In addition to the need to specify the temperatures and time intervals in a stress relaxation test, it is necessary
to specify the initial stress and the previous mechanical history of the test piece since these might also
influence the measured stress relaxation, particularly in rubbers containing fillers.

The most important factor in achieving good repeatability and reproducibility when making stress relaxation
tests is to keep the temperature and compression constant during all measurements.
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