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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MAGNETIC MATERIALS -

Part 12: Methods of test for the assessment of the thermal endurance
of surface insulation coatings on electrical steel strip and sheet

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publicatior.’s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc 2n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as i 2@rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anu regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal »ublication 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 certificatior hodl'ies.

All users should ensure that they have the laic=t dition of this publication.

No liability shall attach to IEC or its dire :itc''s, .employees, servants or agents including individual experts and
members of its technical committees end . -C ational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap . !ication of this publication.

Attention is drawn to t"ic ~hos._ibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not" e he 4 responsible for identifying any or all such patent rights.

IEC 60404-127.cs beer prepared by IEC technical committee 68: Magnetic alloys and steels.
It is an Internctional Standard.

This se~ond edition cancels and replaces the first edition published in 1992. This edition
ccasuittes a technical revision.

Th.> <edition includes the following significant technical changes with respect to the previous
elition:

a)

b)

the method of test for adhesion has been modified to match to the method of bend test
specified in ISO 1519 using a cylindrical mandrel of 32 mm in diameter instead of the 30 mm
diameter mandrel specified in the first edition;

the method of test for interlaminar insulation resistance has been modified to match to the
method specified in IEC 60404-11 and the modified Franklin test has been removed,;

the method of test for compressibility has been modified to match to the method of test for
stacking factor specified in IEC 60404-13;
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d) the concept of "resistance grades" has been removed;

e) the clamping pressure to be used at temperature ratings above 500 °C has been reduced
to (0,01 £ 0,001) N/mm?2;

f) the testing for continuous exposure has been made a subject to an agreement between the
manufacturer and the purchaser and the procedure has been moved to an informative
Annex A.

The text of this International Standard is based on the following documents:

Draft Report on voting

68/698/CDV 68/720/RVC

Full information on the voting for its approval can be found in the report on voting indicated' in
the above table.

The language used for the development of this International Standard is Englich.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Cupplement, available
at www.iec.ch/members_experts/refdocs. The main document ty,s Jeveloped by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60404 series, published under the ¢ 2neral title Magnetic materials,
can be found on the IEC website.

The committee has decided that the contents of thie.dc-unient will remain unchanged until the
stability date indicated on the IEC website unde webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition; or

e amended.
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INTRODUCTION

The surface insulation coatings on electrical steel strip and sheet are sometimes exposed to
elevated temperatures in service or during processing by the purchaser. Therefore, the thermal
endurance of the surface insulation coating is important.

Physicochemical models postulated for the aging processes lead to the almost universal
assumption of the Arrhenius equations to describe the rate of aging (see Annex A of this
document and IEC 60216-1).

Since the measurement of the properties of surface insulation coatings at elevated
temperatures is expensive and time-consuming, the thermal endurance of a coating is.usually
assessed by evaluating the change of a specified coating property, at an ambient temperaturc
due to a heat treatment.


https://www.stdhive.com/standards/iec-60404-12-ed-20-b2023-pdf/

-6 - IEC 60404-12:2023 © |IEC 2023

MAGNETIC MATERIALS -

Part 12: Methods of test for the assessment of the thermal endurance
of surface insulation coatings on electrical steel strip and sheet

1 Scope

This part of IEC 60404 is applicable to surface insulation coatings on electrical steel strip.and
sheet classified in IEC 60404-1-1.

This document defines the general principles and technical details of the “esw. foi the
assessment of the thermal endurance of surface insulation coatings on electrical ste =l suip and
sheet.

The assessment is made by evaluating the change of a specified prop>rty ¢f the surface
insulation coating due to a heat treatment at a specified temperature up to 85C °C'ror a specified
duration time up to 2 500 h. The specified property is measured a. &n ¢ mbient temperature of
(23 £ 5) °C both without heat treatment and after heat treatment.

This document is applicable to the following properties of surfa- e nisulation coatings:

— adhesion;

— surface insulation resistance;

— stacking factor.

This document is not applicable to other prenerties of surface insulation coatings, e.g. welding

properties, or to other effects, e.g. discclaration and off-gassing, which can be caused by
exposure to elevated temperatures.

NOTE Some of the tests take a very long<ime ‘o rerform and therefore they are often not appropriate for acceptance
tests of material supplied on a specific ¢ -de.

2 Normative referencss

The following documents e referred to in the text in such a way that some or all of their content
constitutes requiren =nts of this document. For dated references, only the edition cited applies.
For undated referen.=s, the latest edition of the referenced document (including any
amendments)aplies.

IEC 60050-1.1, International Electrotechnical Vocabulary — Part 121: Electromagnetism

IEC 60uLC)-221, International Electrotechnical Vocabulary — Chapter 221: Magnetic materials
&ad components

IEC 60404-1-1, Magnetic materials — Part 1-1: Classification — Surface insulations of electrical
steel sheet, strip and laminations

IEC 60404-11, Magnetic materials — Part 11: Methods of measurement of the surface insulation
resistance of electrical steel strip and sheet

IEC 60404-13, Magnetic materials — Part 13: Methods of measurement of resistivity, density
and stacking factor of electrical steel strip and sheet
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