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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 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 meaning of ISO specific terms and expressions related to conformity
assessment, as well as informatienaboutISO’s/adherénde'to’the WTQ principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for thisdocumentis [SO/TC 61, Plastics,Subcommittee SC 2, Mechanical properties.
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Plastics — Determination of creep behaviour —

Part 1:
Tensile creep

AMENDMENT 1

Page 11, Annex A

Change A.2 with the following:

A.2 Creep at elevated temperatures

The influence of physical ageing on creep behaviour is more complicated when measurements are made at
elevated temperatures following a storage period at alower temperature. It is well known that an increase
in temperature leads to an increase in molecular mobility and thus a higher rate of creep deformation. In
addition to this, changes inffdlecular’structuretake place on heatingthatare associated with a reduction
in the physical age of the polymer and lead to a further,increase in mobility. Creep deformation at the
higher temperature is, therefore, more'rapid thanvexpected<from the temperature increase alone. With
increasing time, physical ageing is reactivated, and the associated progressive decrease in mobility thus
leads to a shift in creep behaviour to/longer time; as.desevibed in A.1, and thus to a dependence of creep
behaviour on dwell\timeratithe high/temperature: priorito-load @application. The timescales associated
with the changes in physical age dependion:the-age ofithe polymer prior to the temperature increase and
the magnitudes of the temperature increase and the glass-transition temperature.

[llustrations of the transient changes in creep behaviour that can occur with dwell time at the elevated
temperature are shown in Figures A.2 and A.3. In Figure A.2, PVC specimens were stored at 23 °C
for 200 h prior to heating to the test temperature of 44 °C. Creep curves were then measured after
different dwell times, te, at 44 °C prior to load application. The shift in creep behaviour to longer times
is interpreted as the reactivation of physical ageing at 44 °C before loading following the reduction in
age state from that at 23 °C resulting from the increase in temperature. In Figure A.3, creep tests were
carried out under the same conditions but following a storage period of greater than 1 year at 23 °C prior
to heating to the test temperature. The progressive reduction in the structural age of the specimens is
observed here as a shift in the curves to shorter creep times and arises because of the more extensive
structural changes that have taken place through physical ageing at 23 °C before heating that are not
fully overcome by the relatively short times, te, at the temperature prior to loading.

A further issue needs to be considered in the analysis of creep data at elevated temperatures. The shape
of a creep curve at the elevated temperature will change, if during the reactivation of physical ageing,
significant changes in age take place in the duration of the creep test. Any attempt to construct creep
master curves using procedures based on time-temperature equivalence must take account of these
transient changes in molecular mobility linked to physical ageing for predictions of long-term behaviour
to have any validity.

The changes in creep behaviour with time shown in these figures following cooling or heating are
associated with changes in the non-equilibrium structure of the amorphous phase established when
the polymer is cooled below its glass-transition temperature. Similar effects are observed in the creep
behaviour of semi-crystalline polymers even if the glass transition temperature is below ambient.
These effects are believed to be caused by physical ageing in the amorphous phase associated with a
relaxation process (the a-process) involving coupled motions of molecules spanning both the crystal
and amorphous phases.
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