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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DETERMINATION OF LONG-TERM RADIATION AGEING IN POLYMERS -
Part 2: Procedures for predicting ageing at low dose rates

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 61244-2, which is a technical specification, has been prepared by IEC technical
committee 112: Evaluation and qualification of electrical insulating materials and systems.

This second edition cancels and replaces the first edition published in 1996 and constitutes a
technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) examples and background information moved to annexes;
b) examples updated with more recent references.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
112/288/DTS 112/305/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61244 series, published under the general title Determination of
long-term ageing in polymers, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e transformed into an International standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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DETERMINATION OF LONG-TERM RADIATION AGEING IN POLYMERS -

Part 2: Procedures for predicting ageing at low dose rates

1 Scope

This part of IEC TS 61244, which is a technical specification, applies to procedures for
predicting ageing of polymeric materials at low dose rates.

The object is to present three methods which can be used to extrapolate data obtained from
high dose rate experiments to the low dose rates typical of service conditions. These methods
assume that homogeneous oxidation has been achieved under the test conditions. The
techniques described in the following clauses are methods which have been found to be
useful for a range of elastomeric, thermoplastic and thermoset materials. The procedures
require a considerable number of test data to enable predictions to be made under low dose
rate conditions.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60544-2, Guide for determining the effects of ionizing radiation on insulating materials —
Part 2: Procedures for irradiation and test

IEC 61244-1, Determination of long-term radiation ageing in polymers — Part 1: Techniques
for monitoring diffusion-limited oxidation

3 General

The general guidelines of IEC 60544-2 shall be used in the selection of specimen types,
radiation source, dosimetry and temperature control. All irradiations shall be carried out in air
or at constant oxygen overpressure, although as noted in IEC 61244-1, oxygen overpressure
techniques entail some risk of over-ageing the samples. The homogeneity of oxidation
through the specimen thickness can be checked using profiling techniques such as those
described in IEC 61244-1. The test report shall include details of the irradiation source, dose
rate, atmosphere, temperature, sample type and thickness.

All of the procedures described require extensive data obtained over considerable periods of
time. Each method has been found to be of practical use within its limitations, but none of the
methods can be used where there is more than one mechanism operating with different
apparent activation energies.

The power-law extrapolation method (Clause 4) is the simplest of the predictive techniques
and requires the least amount of experimental data. This procedure cannot be used at dose
rates low enough for thermal ageing to dominate, but appears to be valid for extrapolation of
data obtained at near ambient temperatures (20 °C to 30 °C) for polymers such as polyolefins.

Because of the limited data involved, caution should be used in extrapolating by more than a
factor of 10 in dose rate.





