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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSULATION -
THERMAL CLASSIFICATION

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization COmprising
all national electrotechnical committees {{EC National Committees). The object of IEC is to promote
international co-operation on ali questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, \EC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “LEC
Publication{s)"}. Their preparation is entrusted o technical committees; any |EC National Committee interested
in the subject dealt with may participate in this preparatory work. Internationai, governmental and non-
governmental organizations liaising with the |IEC also participate in this preparation. EC collaborates closely
with the International Organization for Standardization (I1SO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical maiters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested 1EC Nationat Commitiees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable effarts are made to ensure that the technical content of IEC
Publications is accurale, |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 Mationa! Committees undertake to apply IEC Publications
transparently to the maximum exteni 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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an 1EC Publication.

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 commitiees and |IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (inciuding legal fees) and
expenses arising oul 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 publicatiion.

Atlention is drawn to the possibility thal some of the elements of this IEC Publication may be the subject of
patent righis. IEC shall not be heid responsible for identifying any or all such patent rights. ’

International Standard IEC 60085 has been prepared by subcommittee 15E: Methods of test,
of IEC technical committee 15: Insulating materials.

This third edition cancels and replaces the second edition, published in 1984, and constitutes
a technical revision. This new edition distinguishes between thermal classes for electrical
insulation systems and electrical insulating materials.

The text of this standard is based on the following documents:

FDIS Report on voting
15E/232/FDIS 15E/237/RVD

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

This publication has been drafted in accordance with the 1SO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged untii
the maintenance result 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

* reconfirmed,

*  withdrawn,

* replaced by a revised edition, or
* amended.
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ELECTRICAL INSULATION —
THERMAL CLASSIFICATION

1 Scope

This standard gives guidance on the application of international standards in assigning a
thermal class to electrical insulating materiais (EIM) or simple ‘combinations of such materials
{IEC 60216-1), to electrical insulation systems (IEC 62114) and to insulation for electrical
devices.

2 Normative references

The following referenced documents are indispensable for the application 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.

IEC 60216-1, Electrical insulating materials — Properties of thermal endurance — Part 1: Ageing
procedures and evaluation of test results

IEC 60216-5, Electrical insulating materials — Thermal endurance properties — Part 5:
Determination of relative thermal endurance index (RTE) of an insulating material

IEC 60216-6, Electrical insulating materials - Thermal endurance properties — Part 6:
Determination of thermal endurance indices (Tiand RTE) of an insulating material using the fixed time
frame method

iEC 61857-1, Electrical insulation systems — procedures for thermal evaluation — Part 1:

General requirements — Low-voltage

IEC 62114, Electrical insulation systems — Thermal classification

3 Terms and definitions

For the purposes of this document, the foliowing terms and definitions apply:

31

electrical insulating material

EIM

solid with negligibly iow electric conductivity, or a simple combination of such materials, used
to separate conducting parts at different electrical potential in electrical devices

NOTE 1 In English, the term “insulating maierial® is sometimes used in a broader sense to designate also
insulating liquids and gases.

NOTE 2 For testing purposes, electrodes may be applied on materiat specimens without this combination formally
constituting an EIS to be tested as such.
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3.2
simple combination of electrical insulating materials
combination of EIM delivered in joint state for production of devices

NOTE For example a flexible material consisting of paper laminated on polyethylene terephthatate film
{IEC 60626) constitutes a “simple combination” in this sense. EiMs combined during the manufacturing process of
a device do not constitute "simple combinations” in this sense.

3.3

electrical insulation system

EIS

insulating structure containing one or more electrical insulating materials (EIMs) together with
associated conducting parts empioyed in an electrotechnical device

3.4

thermal class

designation of an EIM/EIS equal to the numerical value of the maximum used temperature in
degrees Celsius for which the EIM/EIS is appropriate

NOTE It may be necessary !o assign different thermal classes to the same EIM/EIS for different service
conditions. The description of an electrotechnical product as being of a particular thermal class does not mean,
and must not be taken to imply that each insulaling material used in its construction is of the same thermal
capability.

3.5

relative therma! endurance index

RTE

numerical value of the temperature in degrees Celsius at which the estimated time to endpoint
of the candidate material is the same as the estimated time to endpoint of the controi material
at a temperature equal to its assessed thermal endurance (ATE)

3.6

assessed thermal endurance index

ATE

numerical value of the temperature in degrees Celsius, up to which the control material
possesses known, satisfactory service performance in the specified application

NOTE t The value of the ATE rhay vary between applications for the same material.
NOTE 2 Sometimes referred 1o as “absolute” thermal endurance index.

3.7
candidate material
material for which an estimate of the thermal endurance is required to be determined

NOTE The determination is made by simultaneous thermal ageing of the material and a control material.

3.8

control material :

material with known thermal endurance, preferably derived from service experience, used for
comparative tests with the candidate material

4 Thermal endurance evaluation and classification

The thermal ciassification for insulation materials cannot be applied to an insulation system of
which they are components, unless the validity thereof is proved. Vice versa, the thermal
classification of a material cannot be deduced from the thermal class of an insuiating system
of which it is 2 component.
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4.1  Electrical insulating materials (EIM)

conditions.

4.2  Electrical insulation systems (EiS)

Electrical insulation systems shall be evaluated in accordance with IEC 61857-1 and
classified in accordance with IEC 62114.

5 Thermal class

Since the temperature in electrotechnical devices is very often the dominant ageing factor
affecting electrical insulating materials, certain basic thermal classes are usefy and are
recognized as such internationally. Where a thermal class is specified for an electrical insulating
material, this means the maximum used temperaturé in degrees Celsius for which the EIM is
appropriate.

Table 1 — Thermai classification of electrical insulating materials

RTE Thermal class Prevl_ous designation
< 90 70
>80-105 (1} Y
>1058-120 105 A
>120-130 120 E
>130-155 130 B
>155-180 155 F
>180-200 180 H
>200-220 ' 200
>220-250 220
=250 250
NOTE This table gives the thermal class designations corregpondin% to different
femperature intervals of the RTE for an EIM . The capital ietters in the 3 raw r_efer"ton
the class designations in the earlier edition of IEC 60085 (1984). The designation “Y
applies also to RTE values below 90.

The thermal class attributed to a material used in an insulation system c!oes not automatica_lly
imply that the thermal class of the system is the same as for that mat_erlal,_or fo_r the material
with the lowest class designation in case more than one material with different class

designations are used in the system.
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