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Foreword

The text of the International Standard IEC 60404-8-6:1999 + A1:2007, prepared by IEC TC 68, Magnetic
alloys and steels, was submitted to the Unique Acceptance Procedure and was approved by CENELEC
as EN 60404-8-6 on 2008-12-01 without any modification.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2009-12-01

— latest date by which the national standards conflicting

with the EN have to be withdrawn (dow) 2011-12-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60404¢8-6:1999 + A1:2007 was' approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

ISO 286-1 NOTE Harmonized as EN 20286-1:1993 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE Where an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year

IEC 60050-121 1978 International Electrotechnical Vocabulary - -
(IEV) -
Chapter 121: Electromagnetism

IEC 60050-131 1978 International Electrotechnical Vocabulary
(IEV) -
Chapter 131: Electric and magnetic circuits

IEC 60050-221 1990 International Electrotechnical Vocabulary - -
(IEV) =
Chapter 221: Magnetic materials and
components

IEC 60404-1 1979  Magnetic materials - - -
Part 1: Classification

IEC 60404-2 1996 Magnetic materials - EN 60404-2 1998
Part 2:' Methods of measurement of the
magnetic properties of electrical steel sheet
and strip by means of an Epstein frame

IEC 60404-4 1995 Magnetic materials - EN 60404-4 1997
Part 4: Methods of measurement of d.c.
magnetic properties of magnetically soft
materials

IEC 60404-6 1) 1986  Magnetic materials - - -
Part 6: Methods of measurement of the
magnetic properties of isotropic nickel-iron
soft magnetic alloys, types E1, E3 and E4

IEC 60404-7 1982  Magnetic materials - - -
Part 7: Method of measurement of the
coercivity of magnetic materials in an open
magnetic circuit

IEC 60404-8-2 1998 Magnetic materials - - -
Part 8-2: Specifications
for individual materials - Cold-rolled electrical
alloyed steel sheet and strip delivered in the
semi-processed state

" |EC 60404-6:1986 is superseded by IEC 60404-6:2003, which is harmonized as EN 60404-6:2003.
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Publication
IEC 60404-8-4

IEC 60404-8-7

IEC 60404-8-8

IEC 60404-8-10

IEC 60404-9

IEC 60635

ISO 404

ISO 10474

Year
1998

1998

1991

1994

1987

1978

1992

1991

Title EN/HD

Magnetic materials - -
Part 8-4: Specifications

for individual materials - Cold-rolled
non-oriented electrical steel sheet and strip
delivered in the fully-processed state

Magnetic materials - -
Part 8-7: Specifications

for individual materials - Cold-rolled
grain-oriented electrical steel sheet and strip
delivered in the fully-processed state

Magnetic materials - -
Part 8: Specifications for individual materials -
Section 8: Specification for thin magnetic steel
strip for use at medium frequencies

Magnetic materials - -
Part 8: Specifications for individual materials -
Section 10: Specification for magnetic
materials (iron and steel) for use in relays

Magnetic materials - -
Part 9: Methods of determination of the
geometrical characteristics of magnetic steel
sheetiand'strip

Toroidal strip-wound cores made of -
magnetically soft' material

Steel and steel products - General technical -
delivery requirements

Steel and-steel products - Inspection -
documents
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MAGNETIC MATERIALS -

Part 8-6: Specifications for individual materials —
Soft magnetic metallic materials

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’'recommendationsfor internationall 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| bé [held ifesponsible for Jthel 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 possiblein~their national and regional publications. Any divergence
between any IEC Publicationi@nd the'correspondingnational‘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 IEC 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 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.

International Standard IEC 60404-8-6 has been prepared by IEC technical committee 68:
Magnetic alloys and steels.

This consolidated version of IEC 60404-8-6 consists of the second edition (1999) [documents
68/197/FDIS and 68/200/RVD] and its amendment 1 (2007) [documents 68/325A/CDV and
68/328/RVC].

The technical content is therefore identical to the base edition and its amendment(s) and has
been prepared for user convenience.

It bears the edition number 2.1.

A

vertical line in the margin shows where the base publication has been modified by

amendment 1.
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MAGNETIC MATERIALS -

Part 8-6: Specifications for individual materials —
Soft magnetic metallic materials

1 Scope

This part of IEC 60404 specifies the general requirements, magnetic properties, geometric
characteristics and tolerances as well as inspection procedures for pure iron, silicon-iron,
nickel-iron and cobalt-iron. The materials are in the form of bar, billet, sheet, strip or wire. The
alloys covered correspond to those defined by classes A, C1, C2, E1 to E4 and F1 to F3 in
IEC 60404-1.

Magnetic materials used primarily for relays, pure iron and steel products, classified only by
coercivity, are covered in IEC 60404-8-10. IEC 60404-8-10 is less restrictive in terms of
magnetic properties than the pure iron material (class A) and the silicon-iron alloys (classes
C21 and C22) specified in this standard, but it gives more comprehensive dimensional
tolerances.

Non-oriented and oriented, silicon ,steels, (C21 .and,C22) for, industrial power frequency
applications, classified by‘specific'total loss,/are“coveredin[EC 60404-8-2, IEC 60404-8-4 and
IEC 60404-8-7.

Non-oriented and oriented thin magnetic materials for use at medium frequencies, classified by
specific total loss, are covered in IEC:60404-8-8.

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 60050(121):1978, International Electrotechnical Vocabulary (IEV) — Chapter 121: Electro-
magnetism

IEC 60050(131):1978, International Electrotechnical Vocabulary (IEV) — Chapter 131: Electric
and magnetic circuits

IEC 60050(221):1990, International Electrotechnical Vocabulary (IEV) — Chapter 221: Magnetic
materials and components

IEC 60404-1:1979, Magnetic materials — Part 1. Classification

IEC 60404-2:1996, Magnetic materials — Part 2: Methods of measurement of the magnetic
properties of electrical steel sheet and strip by means of an Epstein frame

IEC 60404-4:1995, Magnetic materials — Part 4: Methods of measurement of d.c. magnetic
properties of iron and steel

IEC 60404-6:1986, Magnetic materials — Part 6: Methods of measurement of the magnetic
properties of isotropic nickel-iron soft magnetic alloys, types E1, E3 and E4
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IEC 60404-7:1982, Magnetic materials — Part 7: Method of measurement of the coercivity of
magnetic materials in an open magnetic circuit

IEC 60404-8-2:1998, Magnetic materials — Part 8-2: Specifications for individual materials —
Cold-rolled electrical alloyed steel sheet and strip delivered in the semi-processed state

IEC 60404-8-4:1998, Magnetic materials — Part 8-4: Specifications for individual materials —
Cold-rolled non-oriented electrical steel sheet and strip delivered in the fully-processed state

IEC 60404-8-7:1998, Magnetic materials — Part 8-7: Specifications for individual materials —
Cold-rolled grain-oriented electrical steel sheet and strip delivered in the fully-processed state

IEC 60404-8-8:1991, Magnetic materials — Part 8: Specifications for individual materials —
Section 8: Specification for thin magnetic steel strip for use at medium frequencies

IEC 60404-8-10:1994, Magnetic materials — Part 8: Specifications for individual materials —
Section 10: Specification for magnetic materials (iron and steel) for use in relays

IEC 60404-9:1987, Magnetic materials — Part 9: Methods of determination of the geometrical
characteristics of magnetic steel sheet and strip

IEC 60635:1978, Toroidal strip-wound cores made of magnetically soft material
ISO 404:1992, Steel and steel products — General technical delivery requirements

ISO 10474:1991, Steel and steel products — Inspection documents

3 Definitions

For the purpose of this part of IECI| 60404, the: definitions of the principal terms relative
to magnetic properties/-iand;Jtoclelectric.and.-mmagnetic/scircuits 1@given|-in |EC 60050(121),
IEC 60050(131) and IEC 60050(221) apply,,as: well@s.thefollowing definitions.

3.1
ageing
change of coercivity, expressed as a percentage, resulting from heat treatment

3.2

bar

solid product of uniform cross-section supplied in straight lengths. The cross-section may be
round, square, rectangular or regular polygonal.

flat: A bar of rectangular cross-section, rolled on the four faces, whose thickness is generally
5 mm or greater and whose width is not greater than 150 mm

round: A bar of circular cross-section whose diameter is generally 8 mm or greater

3.3

billet

solid product of uniform cross-section, which may be square, round or rectangular, with a width
less than twice the thickness

3.4

edge camber

the edge camber is characterized by the greatest distance between an edge of the sheet and
the line joining the two extremities of the measured length of this edge (see IEC 60404-9)
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