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National foreword

This British Standard is the English language version of EN 60455-1:1998. It 
is identical with IEC 60455-1:1998. It constitutes a revision of BS 5664-1:1978 
which is withdrawn.
The UK participation in its preparation was entrusted by Technical Committee 
GEL/15, Insulating materials, to Subcommittee GEL/15/3, Material 
specifications, which has the responsibility to:

— aid enquirers to understand the text;
— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the UK 
interests informed;
— monitor related international and European developments and 
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.
From 1 January 1997, all IEC publications have the number 60000 added to 
the old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. 
For a period of time during the change over from one numbering system to the 
other, publications may contain identifiers from both systems.
Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally 
include an annex which lists normative references to international 
publications with their correponding European publications. The British 
Standards which implement these international or European publications may 
be found in the BSI Standards Catalogue under the section entitled 
“International Standards Correspondence Index”, or by using the “Find” 
facility of the BSI Standards Electronic Catalogue.
A British Standard does not purport to include all the necessary provisions of 
a contract. Users of British Standards are responsible for their correct 
application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
the EN title page, pages 2 to 6, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on 
the inside front cover.

Amendments issued since publication

Amd. No. Date Comments
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Foreword

The text of document 15C/969/FDIS, future 
edition 2 of IEC 60455-1, prepared by SC 15C, 
Specifications, of IEC TC 15, Insulating materials, 
was submitted to the IEC-CENELEC parallel vote 
and was approved by CENELEC as EN 60455-1 
on 1998-10-01.
This European Standard supersedes HD 307.1 
S2:1981.
The following dates were fixed: 

Annexes designated “normative” are part of the 
body of the standard. Annexes designated 
“informative” are given for information only. In this 
standard, Annex ZA is normative and Annex A is 
informative. Annex ZA has been added by 
CENELEC.

Endorsement notice

The text of the International Standard
IEC 60455-1:1998 was approved by CENELEC as a 
European Standard without any modification.
In the official version, for Annex A, Bibliography, 
the following note has to be added for the standard 
indicated:

Contents

Page
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Introduction 3
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3 Normative references 3
4 Definitions 4
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6 General requirements 5
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Bibliography Inside back cover
Annex ZA (normative)
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to international publications
with their corresponding
European publications Inside back cover
Table 1 — Application methods 3
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— latest date by which the 
EN has to be implemented 
at national level by 
publication of an identical 
national standard or by 
endorsement (dop) 1999-07-01

— latest date by which the 
national standards 
conflicting with the EN 
have to be withdrawn (dow) 2001-07-01

IEC 61006 NOTE Harmonized as EN 61006:1993 (not 
modified).
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Introduction
This International Standard is one of a series which 
deals with resin based reactive compounds and their 
components used for electrical insulation.
The series consists of three parts:

— Part 1: Definitions and general requirement; 
(IEC 60455-1)
— Part 2: Methods of test; (IEC 60455-2)
— Part 3: Specifications for individual materials. 
(IEC 60455-3)

1 Scope
This part of IEC 60455 relates to resin based 
reactive compounds and their components used for 
electrical insulation. All reactive compounds are 
solvent-free and may contain reactive diluents and 
fillers. The reactions involved in curing are 
polymerization and/or crosslinking. This standard 
does not relate to reactive compounds used as 
coating powders.
NOTE It is intended to draw up specifications for coating 
powders as a separate IEC Standard having a different number.

These materials may be used for a range of 
applications, of which common ones are shown in 
Table 1.

Table 1 — Application methods

The code letters associated with the application may 
be used as abbreviation of the application 
description. Further applications and associated 
code letters may be added if so required.

2 Designation
Depending on their composition and reactivity, 
these compounds cure at ambient or at elevated 
temperature. The curing reaction may lead to rigid, 
flexible or elastomeric materials. The designation of 
a particular compound is based on the composition 
of its resin content or of its major reactive portion. 
The commonly used resins are as shown in Table 2. 
For symbols of resins and polymers and their special 
characteristics see ISO 1043-1. 

Table 2 — Basic resins

The code letters associated with the designation 
may be used as abbreviation of the polymer 
description. Further designations and associated 
code letters may be added if so required.
NOTE For symbols of fillers and reinforcing materials 
see ISO 1043-2. For designations of hardeners and accelerators 
for epoxy resins, see ISO 4597-1.

3 Normative references
The following normative documents contain 
provisions which, through reference in this text, 
constitutes provisions of this part of IEC 60455. At 
the time of publication, the editions indicated were 
valid. All normative documents are subject to 
revision, and parties to agreements based on this 
part of IEC 60455 are encouraged to investigate the 
possibility of applying the most recent edition of the 
normative documents indicated below1). Members of 
IEC and ISO maintain registers of currently valid 
international standards.
IEC 60050(212):1990, International 
Electrotechnical Vocabulary (IEV) — Chapter 212: 
Insulating solids, liquids and gases. 
IEC 60445-2:1977, Specification for solventless 
polymerisable resinous compounds used for 
electrical insulation — Part 2: Methods of test. 
ISO 472:1988, Plastics — Vocabulary. 
ISO 1043-1:1987, Plastics — Symbols — 
Part 1: Basic polymers and their special 
characteristics. 
ISO 1043-2:1988, Plastics — Symbols — 
Part 2: Fillers and reinforcing materials. 
ISO 4597-1:1983, Plastics — Hardeners and 
accelerators for epoxide resins — 
Part 1: Designation. 

Application Code letters

Casting compound 
— Embedding compound
— Potting compound
Encapsulating compound
Impregnating compound
— for dipping procedure
— for trickling procedure
— for vacuum-pressure impregnation

CC 
EBC
PC
ECC
IC
ICD
ICT
VPI

Resin Code letters

Acrylic 
Epoxy
Polyurethane
Silicone
Unsaturated polyester

A 
EP
PUR
SI
UP

1) In case of dispute, the referenced edition is applicable.
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4 Definitions
NOTE If available, definitions are taken from IEC 60050(212) 
or ISO 472. Where a more specific definition is required, its 
wording is as close as possible to that given in IEC 60050(212) or 
ISO 472.

4.1 
reactive compound

intimate admixture of a casting resin with other 
reactive components such as hardener, accelerator, 
inhibitor or reactive diluent, and with or without 
filler and certain additives, whereby virtually no 
volatile matter is released during the subsequent 
curing reaction. Reactive compounds are
solvent-free
NOTE Small quantities of by-products may be evolved during 
cure of selected resins. In the case where the resinous part of the 
reactive compound is diluted by means of a reactive diluent, 
small quantities of monomeric diluent may evaporate during cure 
mainly due to the application conditions used.

4.2 
cured compound

the reactive compound after it is cured. The cured 
compound is self-supporting

4.3 
reactive component

any part of the reactive compound, for example 
resin, initiator, hardener, accelerator, inhibitor and 
reactive diluent, that reacts with other components 
or by chain reaction

4.4 
resin

a solid, semi-solid, or pseudo-solid organic material 
that has an indefinite and often high relative 
molecular mass, exhibits a tendency to flow when 
subjected to stress, usually has a softening or 
melting range, and usually fractures conchoidally. 
In a broad sense, the term is used to designate any 
polymer that is a basic material for plastics

4.5 
acrylic resin (A)

a resin made of acrylic acid or a structural 
derivative of acrylic acid, or their copolymers with 
other monomers, the acrylic monomer(s) being in 
the greatest amount by mass

4.6 
epoxy resin (EP)

a resin containing epoxy groups capable of 
crosslinking

4.7 
polyurethane resin (PUR)

a resin in which, after curing, the repeated 
structural unit in the chain is of the urethane type

4.8 
silicone resin (SI)

a resin in which, after curing, the main polymer 
chain consists of alternating silicon and oxygen 
atoms

4.9 
unsaturated polyester resin (UP)

a polyester resin characterized by carbon-carbon 
unsaturation in the polymer chain, which permits 
subsequent crosslinking with an unsaturated 
monomer or prepolymer

4.10 
reactive diluent

a low-viscosity liquid, which is added to a
high-viscosity solvent-free thermosetting resin and 
which reacts chemically with the resin or the 
hardener during curing
NOTE Reactive diluents allow the decrease of viscosity without 
significant loss of other properties.

4.11 
hardener

an agent that promotes or regulates the curing 
reaction of resins by taking part in the reaction

4.12 
accelerator

a substance used in a small proportion to increase 
the reaction rate of a reactive compound

4.13 
inhibitor

a substance used in a small proportion to suppress a 
chemical reaction

4.14 
filler

a relatively inert solid material added to a reactive 
compound to modify its working properties or other 
qualities of the uncured compound, or the physical, 
electrical, chemical or thermal properties of the 
cured compound, or to lower cost

4.15 
cure; curing

the process of converting the reactive compound into 
a stable, usable condition by polymerization and/or 
crosslinking

4.16 
polymerization

the process of converting a monomer or a mixture of 
monomers into a polymer

4.17 
crosslinking

the process of multiple intermolecular covalent or 
ionic bonding between polymer chains
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4.18 
pot life

the period of time during which a reactive 
compound, prepared for application, remains in a 
usable state

4.19 
shelf life

the storage time under specified conditions during 
which a material retains its essential properties

4.20 casting compound (CC)

a reactive compound poured or otherwise introduced 
into a mould and subsequently cured
NOTE Casting compounds in general and casting compounds to 
be used for specific application such as embedding and potting 
are not defined in IEC 60050(212 ) or the definition is inadequate 
as in the case of potting compound. IEC 60050(212 ) does not 
distinguish between resin and compound.

4.20.1 
embedding compound (EBC)

a casting compound poured into a mould completely 
encasing an electrical or electronic component. After 
subsequent curing, the encased component is 
removed from the mould
NOTE Connecting wires or terminals of the electrical or 
electronic component may protrude from the embedment.

4.20.2 
potting compound (PC)

a casting compound poured into a mould completely 
encasing an electrical or electronic component. After 
subsequent curing, the mould remains attached to 
the encased component as a permanent part of the 
unit

4.21 
encapsulating compound (ECC)

a reactive compound applied without a mould as a 
protective or insulating coating to enclose an 
electrical or electronic component by suitable means 
such as brushing, dipping, spraying, or spreading

4.22 
impregnating compound (IC)

a reactive compound which is capable of penetrating 
or impregnating windings and coils or electrical 
components with the purpose to fill interstices and 
voids and thus protect and bond the winding and 
coil. This compound can be applied by dipping (ICD), 
by trickling (ICT) or by vacuum pressure 
impregnation (VPI)

5 Classification
Table 3 gives a classification of cured compounds 
based on the glass transition temperature. For the 
method of test for glass transition temperature 
see 6.4.4.1 of part 2 of this standard,
NOTE The glass transition temperature according to 
IEC 61006 [1]2) is an indication of the thermo-mechanical 
performance of the material. It provides a means of judgement of 
the degree of conversion of a reactive compound. It also provides 
a method to distinguish between different types of material with 
respect to their thermo-mechanical behaviour.

Table 3 — Classification of cured compounds

6 General requirements
All material in a consignment shall comply with the 
requirements of this standard and shall, in addition, 
comply with the specifications given in part 3 of this 
standard.

6.1 Colour

The colour of the cured compound shall match with 
the colour as agreed between supplier and 
purchaser.

6.2 Conditions of supply

The resin and other components shall be supplied in 
strong, dry and clean containers, which ensure 
protection during transport, handling and storage. 
Each container shall be legibly and durably marked 
with at least the following information:

— number of this standard;
— designation of the material;
— batch number;
— date of manufacture;
— manufacturer’s name or trade mark;
— specified storage temperature or range of 
storage temperature and final date for use;

2) The figure in square brackets refers to the bibliography given in Annex A.

Glass transition class

Glass transition temperature
°C

Above Up to and inclusive

1
2
3
4
5

160 
135
125
110
100

160
135
125
110

6 
7
8
9

10

75
50
25

0
– 20

100 
75
50
25

0

11 – 20
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— any hazard warning notices, for instance 
flammability (flash point) and toxicity;
— mixing instructions where appropriate (for 
instance for two-pack materials);
— quantity in the container.

Preferred sizes of containers are 1; 2,5; 5; 25 
and 205 l.

6.3 Shelf life

When stored in its original sealed container under 
specified temperature conditions, the material shall 
retain its specified properties up to the final date for 
use.



EN 60455-1:1998

© BSI 05-1999

Annex A (informative)
Bibliography

[1] IEC 61006:1991, Methods of test for the determination of the glass transition temperature of electrical 
insulating material.

Annex ZA (normative)
Normative references to international publications with their corresponding 
European publications

This European Standard incorporates by dated or undated reference, provisions from other publications. 
These normative references are cited at the appropriate places in the text and the publications are listed 
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply 
to this European Standard only when incorporated in it by amendment or revision. For undated references 
the latest edition of the publication referred to applies (including amendments).
NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.

Publication Year Title EN/HD Year

IEC 60050(212) 1990 International Electrotechnical
Vocabulary (IEV)
Chapter 212: Insulating solids, liquids and 
gases

— —

IEC 60455-2 1977 Specification for solventless polymerisable 
resinous compounds used for electrical 
insulation
Part 2: Methods of test

HD 307.2 S1a 1986

ISO 472 1988 Plastics — Vocabulary — —
ISO 1043-1 1987 Plastics — Symbols 

Part 1: Basic polymers and their special 
characteristics

— —

ISO 1043-2 1988 Part 2: Filters and reinforcing materials — —
ISO 4597-1 1983 Plastics — Hardeners and accelerators for 

epoxide resins
Part 1: Designation

— —

a HD 307.2 S1 includes A1:1982 to IEC 60455-2.



BS EN
60455-1:1998 
IEC 60455-1:
1998

BSI
389 Chiswick High Road
London
W4 4AL

BSI — British Standards Institution
BSI is the independent national body responsible for preparing 
British Standards. It presents the UK view on standards in Europe and at the 
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of 
British Standards should make sure that they possess the latest amendments or 
editions.

It is the constant aim of BSI to improve the quality of our products and services. 
We would be grateful if anyone finding an inaccuracy or ambiguity while using 
this British Standard would inform the Secretary of the technical committee 
responsible, the identity of which can be found on the inside front cover. 
Tel: 020 8996 9000. Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures 
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be 
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the 
BSI implementation of those that have been published as British Standards, 
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and 
international standards through its Library and its Technical Help to Exporters 
Service. Various BSI electronic information services are also available which give 
details on all its products and services. Contact the Information Centre. 
Tel: 020 8996 7111. Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments 
and receive substantial discounts on the purchase price of standards. For details 
of these and other benefits contact Membership Administration. 
Tel: 020 8996 7002. Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the 
UK, of the publications of the international standardization bodies. Except as 
permitted under the Copyright, Designs and Patents Act 1988 no extract may be 
reproduced, stored in a retrieval system or transmitted in any form or by any 
means – electronic, photocopying, recording or otherwise – without prior written 
permission from BSI.

This does not preclude the free use, in the course of implementing the standard, 
of necessary details such as symbols, and size, type or grade designations. If these 
details are to be used for any other purpose than implementation then the prior 
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing 
agreement. Details and advice can be obtained from the Copyright Manager. 
Tel: 020 8996 7070.


