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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSULATION -
THERMAL CLASSIFICATION

FOREWORD

1) 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 gnd_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, fechnisal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaffer referrad to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i mittee interested
in the subject dealt with may participate in this preparatory work. Intern entaNand non-
governmental organizations liaising with the IEC also participate in this prepa L
with the International Organization for Standardization (ISO) in accordafrs
agreement between the two organizations.

4) In order to promote international uniformity, ationa\k Committees undertake to apply IEC Publications
transparently to the maximum extent possible i i national and regional publications. Any divergence
between any IEC Publication and the correspo ation
the latter.

5) IEC provides no marking ppogedure
equipment declared to be i 1

members of its teghyica
other damage o‘@ 4
expenses arising “oat

Publications.

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 ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
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* withdrawn,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 materials (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
For dated references, only the edition cited applies. For undate

procedures and evaluation of test results

IEC 60216-5, Electrical insulating
Determination of relative thermal endufs

IEC 60216-6, Electrical insulating
Determination of thermal endurance indice
frame method

IEC 61857-1, Electricg

General requiremeqts
IEC 62114, E/ectr/:

EIM
solid with negligibly low 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 material” is sometimes used in a broader sense to designate also
insulating liquids and gases.

NOTE 2 For testing purposes, electrodes may be applied on material 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 terephthalate 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 employed in an electrotechnical device

3.4

thermal class
designation of an EIM/EIS equal to the numerical value of the maxi
degrees Celsius for which the EIM/EIS is appropriate

NOTE It may be necessary to assign different thermal classes to
conditions. The description of an electrotechnical product as being o
and must not be taken to imply that each insulating material used~i
capability.

3.5

relative thermal endurance index
RTE

numerical value of the temperature in d
of the candidate material is the same ag

ATE
numerical value
possesses know

NOTE 1 The value o

3.7
candida
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 classification 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 insulating system
of which it is a component.
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4.1 Electrical insulating materials (EIM)
Electrical insulating materials and simple combinations of insulating materials shall be

evaluated in accordance with IEC 60216-5 or IEC 60216-6 and refer to expected service
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 eIectrotechnicaI devices is very often thexdominan ag'ng factor

insulating
material, this means the maximum used temperature in degre icly the EIM is
appropriate.

Table 1 — Thermal classification of elegfricalN

RTE Thermal(zl‘aek)? /\Pk‘\ious\c{esignation
<90 /\ gf)\\ } ( U ‘\/
>90-105 o N\ N/
>105-120 Fanp
>120-130 U (Oo NN
>13o-15< \ 430 ‘\>
>155M80 NN 155 )

/<180k200\/\ \ 180
D%

I|(m|o | m|>|<

E NN

ives\the thermal class designations correspondlng to different
eratu intexvals™of e RTE for an EIM . The capital letters in the 3™ row refer to

<\\<sw:a ions in the earlier edition of IEC 60085 (1984). The designation “Y”
app

RTE\values below 90.
The thermaleuted to a material used in an insulation system does not automatically
imply that the thermal class of the system is the same as for that material, or for 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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