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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 information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 45, Rubber and rubber products, Subcommittee
SC 2, Testing and analysis.
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INTERNATIONAL STANDARD ISO 18766:2014(E)

Rubber, vulcanized or thermoplastic — Low temperature
testing — General introduction and guide

1 Scope

This International Standard provides a general introduction to, and guidance on, the methods of test for
low temperature properties of vulcanized and thermoplastic rubbers.

Itis intended to provide an understanding of the significance of the various low temperature properties
and to assist in the selection of an appropriate test method.

2 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

21
low temperature test
test to measure any property at a temperature below standard laboratory temperature

3 Types of low temperature test

3.1 General

With reduction of temperature, rubbers become stiffer, until finally becoming hard and brittle, and also
recovery from an applied deformation becomes more sluggish. The point of becoming hard and brittle
is the glass transition. Any physical test can be made at sub-normal temperatures and, for particular
purposes, it might be desirable to follow changes in, for example, tensile strength, dynamic modulus,
resilience, or electrical resistivity as the temperature is lowered, depending on what is relevant to
service. The glass transition temperature (7g) is most commonly determined from differential scanning
calorimetry (DSC) or dynamic thermal mechanical analysis (DTMA) testing. In this respect, it should be
noted that the measured Tg will depend on the frequency of the test used, a “fast” test yielding a higher
Tg than a “slow” one. Further information can be found in Reference [6].

Largely for practical convenience, a number of specific low temperature test procedures have evolved
for measuring these general trends in behaviour and have been widely standardized.

These low temperature tests can be grouped as follows:
— change in stiffness;

— brittleness point;

— rate of recovery (set and retraction).

In addition, some rubbers, for example natural rubber and polychloroprene, stiffen at low temperatures
by partial crystallization. This is a gradual process continuing over many days or weeks and is most
rapid at a particular temperature characteristic of each polymer, for example —-25 °C for natural rubber.
Hence, tests intended to measure the effect of crystallization have to detect changes in stiffness or
recovery after periods of “ageing” at a low temperature.

3.2 Change in stiffness

Historically, before the introduction of thermal analysers, it was relatively difficult and expensive to
measure tensile or compressive modulus at sub-ambient temperatures. Torsion tests, although rarely
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