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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
MAGNETIC MATERIALS –  

 
Part 1: 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 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. 

2) 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. 

3) IEC Publications have the form of recommendations for international 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 be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent 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. 

5) 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 certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) 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. 

8) 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. 

9) 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. 

DISCLAIMER 
This Redline version is not an official IEC Standard and is intended only to provide 
the user with an indication of what changes have been made to the previous version. 
Only the current version of the standard is to be considered the official document. 

This Redline version provides you with a quick and easy way to compare all the 
changes between this standard and its previous edition. A vertical bar appears in the 
margin wherever a change has been made. Additions are in green text, deletions are in 
strikethrough red text. 
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International Standard IEC 60404-1 has been prepared by IEC technical committee 68: 
Magnetic alloys and steels. 

This third edition cancels and replaces the second edition published in 2000 and constitutes a 
technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) Removal of all tables and values describing typical properties of the material to be 
consistent with the aim of the document to be a classification and not a specification. 

b) Enlargement of the Ni content for the classes E1 and E3. 
c) Enlargement of the Co content for the classes F3. 
d) Addition of a new class: U5 bonded rare earth-iron-nitrogen magnets. 

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

CDV Report on voting 

68/533/CDV 68/555/RVC 

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

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

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

A bilingual version of this publication may be issued at a later date. 

 

IMPORTANT – The “colour inside” logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this publication using a colour printer. 
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MAGNETIC MATERIALS –  

 
Part 1: Classification 

 
 
 

1 General 

1 Scope and object 

This part of IEC 60404 is intended to classify commercially available magnetic materials. 

The term "magnetic materials" denotes substances where the application requires the 
existence of ferromagnetic or ferrimagnetic properties. 

In this document, the classification of magnetic materials is based upon the generally 
recognized existence of two main groups of products: 

• soft magnetic materials (coercivity ≤1 000 A/m); 

• hard magnetic materials (coercivity >1 000 A/m). 

Within these main groups, the classification when appropriate recognizes the following 
characteristics: 

• the main alloying element and the metallurgical state and physical properties of the 
material; 

• when possible and convenient, the relationship between these characteristics is identified. 

A classification by specific areas of application cannot be applied to all materials because 
different materials can very often be used for the same application depending on the 
characteristics required. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements 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 60050-121:1998, International Electrotechnical Vocabulary – Part 121: Electromagnetism 

IEC 60050-151:1978, International Electrotechnical Vocabulary – Part 151: Electrical and 
magnetic devices 

IEC 60050-221:1990, International Electrotechnical Vocabulary – Chapter 221: Magnetic 
materials and components 

IEC 60401:1993, Ferrite materials – Guide on the format of data appearing in manufacturers 
catalogues of transformer and inductor cores 

IEC 60401-3, Terms and nomenclature for cores made of magnetically soft ferrites – Part 3: 
Guidelines on the format of data appearing in manufacturers catalogues of transformer and 
inductor cores 
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IEC 60404 (all parts), Magnetic materials 

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 60404-3:1992, Magnetic materials – Part 3: Methods of measurement of the magnetic 
properties of magnetic sheet and strip by means of a single sheet tester 

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 magnetically soft 
metallic and powder materials at frequencies in the range 20 Hz to 200 kHz by the use of ring 
specimens 

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

IEC 60404-8-1, Magnetic materials – Part 8-1: Specifications for individual materials – 
Standard specifications for Magnetically hard materials 

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 60404-8-3:1998, Magnetic materials – Part 8-3: Specifications for individual materials – 
Cold-rolled electrical non-alloyed and 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 strip and sheet delivered in the fully-processed state 

IEC 60404-8-5:1989, Magnetic materials – Part 8: Specifications for individual materials – 
Section Five: Specification for steel sheet and strip with specified mechanical properties and 
magnetic permeability 

IEC 60404-8-6:1999, Magnetic materials – Part 8-6: Specifications for individual materials – 
Soft magnetic metallic materials 

IEC 60404-8-7:1998, Magnetic materials – Part 8-7: Specifications for individual materials –
Cold-rolled grain-oriented electrical steel strip and sheet 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 60404-8-9:1994, Magnetic materials – Part 8: Specifications for individual materials – 
Section 9: Standard specifications for sintered soft magnetic materials 

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

IEC 60404-10:1988, Magnetic materials. Part 10: Methods of measurement of magnetic 
properties of magnetic steel sheet and strip at medium frequencies 

ISO 4948-1:1982, Steels – Classification – Part 1: Classification of steels into unalloyed and 
alloy steels based on chemical composition 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
MAGNETIC MATERIALS – 

 
Part 1: 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 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. 

2) 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. 

3) IEC Publications have the form of recommendations for international 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 be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent 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. 

5) 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 certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) 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. 

8) 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. 

9) 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 60404-1 has been prepared by IEC technical committee 68: 
Magnetic alloys and steels. 

This bilingual version (2017-12) corresponds to the monolingual English version, published in 
2016-10. 

This third edition cancels and replaces the second edition published in 2000 and constitutes a 
technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) Removal of all tables and values describing typical properties of the material to be 
consistent with the aim of the document to be a classification and not a specification. 

b) Enlargement of the Ni content for the classes E1 and E3. 
c) Enlargement of the Co content for the classes F3. 

This is a preview of "S+ IEC 60404-1 Ed. 3...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/IEC/IEC60404Eden2016Redlineversion?source=preview


IEC 60404-1:2016 © IEC 2016 – 5 –  

d) Addition of a new class: U5 bonded rare earth-iron-nitrogen magnets. 

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

CDV Report on voting 

68/533/CDV 68/555/RVC 

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

The French version of this standard has not been voted upon. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

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

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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MAGNETIC MATERIALS –  
 

Part 1: Classification 
 
 
 

1 Scope 

This part of IEC 60404 is intended to classify commercially available magnetic materials. 

The term "magnetic materials" denotes substances where the application requires the 
existence of ferromagnetic or ferrimagnetic properties. 

In this document, the classification of magnetic materials is based upon the generally 
recognized existence of two main groups of products: 

• soft magnetic materials (coercivity ≤1 000 A/m); 

• hard magnetic materials (coercivity >1 000 A/m). 

Within these main groups, the classification when appropriate recognizes the following 
characteristics: 

• the main alloying element and the metallurgical state and physical properties of the 
material; 

• when possible and convenient, the relationship between these characteristics is identified. 

A classification by specific areas of application cannot be applied to all materials because 
different materials can very often be used for the same application depending on the 
characteristics required. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements 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, International Electrotechnical Vocabulary – Part 121: Electromagnetism 

IEC 60050-151, International Electrotechnical Vocabulary – Part 151: Electrical and magnetic 
devices 

IEC 60050-221, International Electrotechnical Vocabulary – Chapter 221: Magnetic materials 
and components 

IEC 60401-3, Terms and nomenclature for cores made of magnetically soft ferrites – Part 3: 
Guidelines on the format of data appearing in manufacturers catalogues of transformer and 
inductor cores 

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

IEC 60404-3, Magnetic materials – Part 3: Methods of measurement of the magnetic 
properties of magnetic sheet and strip by means of a single sheet tester 
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IEC 60404-4, Magnetic materials – Part 4: Methods of measurement of d.c. magnetic 
properties of iron and steel 

IEC 60404-6, Magnetic materials – Part 6: Methods of measurement of the magnetic 
properties of magnetically soft metallic and powder materials at frequencies in the range  
20 Hz to 200 kHz by the use of ring specimens 

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

IEC 60404-8-1, Magnetic materials – Part 8-1: Specifications for individual materials – 
Magnetically hard materials 

IEC 60404-8-3, Magnetic materials – Part 8-3: Specifications for individual materials – Cold-
rolled electrical non-alloyed and alloyed steel sheet and strip delivered in the semi-processed 
state 

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

IEC 60404-8-5, Magnetic materials – Part 8: Specifications for individual materials – 
Section Five: Specification for steel sheet and strip with specified mechanical properties and 
magnetic permeability 

IEC 60404-8-6, Magnetic materials – Part 8-6: Specifications for individual materials – Soft 
magnetic metallic materials 

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

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

IEC 60404-8-9, Magnetic materials – Part 8: Specifications for individual materials –  
Section 9: Standard specification for sintered soft magnetic materials 

IEC 60404-8-10, Magnetic materials – Part 8-10: Specifications for individual materials – 
Magnetic materials (iron and steel) for use in relays 

IEC 60404-10, Magnetic materials – Part 10: Methods of measurement of magnetic properties 
of magnetic sheet and strip at medium frequencies 

ISO 4948-1, Steels – Classification – Part 1: Classification of steels into unalloyed and alloy 
steels based on chemical composition 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60050-121, 
IEC 60050-151, IEC 60050-221 and in the product standards of the IEC 60404-8 series apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

This is a preview of "S+ IEC 60404-1 Ed. 3...". Click here to purchase the full version from the ANSI store.

http://www.electropedia.org/
http://www.iso.org/obp
https://webstore.ansi.org/Standards/IEC/IEC60404Eden2016Redlineversion?source=preview


 – 46 – IEC 60404-1:2016 © IEC 2016 

SOMMAIRE 

AVANT-PROPOS .................................................................................................................. 48 
1 Domaine d'application ................................................................................................... 50 
2 Références normatives .................................................................................................. 50 
3 Termes et définitions ..................................................................................................... 52 
4 Matériaux magnétiques doux (coercitivité ≤ 1 kA/m) ...................................................... 52 

4.1 Classe A – Fers .................................................................................................... 52 
4.1.1 Documents de référence ................................................................................ 52 
4.1.2 Composition chimique.................................................................................... 52 
4.1.3 Base de sous-classification............................................................................ 52 
4.1.4 Formes disponibles........................................................................................ 52 
4.1.5 Caractéristiques physiques ............................................................................ 53 
4.1.6 Applications principales ................................................................................. 53 

4.2 Classe B – Aciers doux à faible teneur en carbone ............................................... 53 
4.2.1 Classe B1 – Produits massifs ........................................................................ 53 
4.2.2 Classe B2 – Produits plats ............................................................................. 54 

4.3 Classe C – Aciers au silicium ................................................................................ 55 
4.3.1 Classe C1 – Produits massifs ........................................................................ 55 
4.3.2 Classe C2 – Produits plats ............................................................................. 56 

4.4 Classe D – Autres types d'aciers ........................................................................... 61 
4.4.1 Classe D1 – Produits massifs ........................................................................ 61 
4.4.2 Classe D2 – Produits plats ............................................................................. 63 
4.4.3 Classe D3 – Aciers inoxydables ..................................................................... 64 

4.5 Classe E – Alliages fer-nickel................................................................................ 65 
4.5.1 Classe E1 – Teneur en nickel comprise entre 70 % et 85 % ........................... 65 
4.5.2 Classe E2 – Teneur en nickel comprise entre 54 % et 68 % ........................... 66 
4.5.3 Classe E3 – Teneur en nickel comprise entre 40 % et 51 % ........................... 67 
4.5.4 Classe E4 – Teneur en nickel comprise entre 35 % et 40 % ........................... 68 
4.5.5 Classe E5 – Teneur en nickel comprise entre 29 % et 33 % ........................... 69 

4.6 Classe F – Alliages fer-cobalt ............................................................................... 70 
4.6.1 Classe F1 – Teneur en cobalt entre 47 % et 50 % ......................................... 70 
4.6.2 Classe F2 – Teneur en cobalt de 35 % .......................................................... 71 
4.6.3 Classe F3 – Teneur en cobalt entre 23 % et 30 % ......................................... 71 

4.7 Classe G – Autres alliages .................................................................................... 72 
4.7.1 Classe G1 – Alliages fer-aluminium ............................................................... 72 
4.7.2 Classe G2 – Alliages fer-aluminium-silicium .................................................. 73 

4.8 Classe H – Matériaux magnétiques doux obtenus par les techniques de 
métallurgie des poudres ........................................................................................ 74 

4.8.1 Classe H1 – Ferrites doux ............................................................................. 74 
4.8.2 Classe H2 – Matériaux magnétiques doux frittés............................................ 75 
4.8.3 Classe H3 – Poudres composites .................................................................. 76 

4.9 Classe I – Matériaux magnétiques doux amorphes ................................................ 77 
4.9.1 Généralités .................................................................................................... 77 
4.9.2 Classe I.1 – Alliages amorphes à base fer ..................................................... 77 
4.9.3 Classe I2 – Alliages amorphes à base cobalt ................................................. 78 
4.9.4 Classe I3 – Alliages amorphes à base nickel ................................................. 79 

4.10 Classe J – Matériaux magnétiques doux nanocristallins ........................................ 80 
4.10.1 Document de référence ................................................................................. 80 

This is a preview of "S+ IEC 60404-1 Ed. 3...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/IEC/IEC60404Eden2016Redlineversion?source=preview


IEC 60404-1:2016 © IEC 2016 – 47 –  

4.10.2 Procédé de production ................................................................................... 80 
4.10.3 Composition chimique.................................................................................... 80 
4.10.4 Base de sous-classification............................................................................ 80 
4.10.5 Formes disponibles........................................................................................ 80 
4.10.6 Caractéristiques physiques ............................................................................ 80 
4.10.7 Applications principales ................................................................................. 81 

5 Matériaux magnétiques durs (coercitivité > 1 kA/m) ....................................................... 81 
5.1 Classe Q – Alliages magnétostrictifs – Alliages fer-terres rares (classe Q1) .......... 81 

5.1.1 Document de référence ................................................................................. 81 
5.1.2 Composition chimique.................................................................................... 81 
5.1.3 Base de sous-classification............................................................................ 81 
5.1.4 Formes disponibles........................................................................................ 81 
5.1.5 Caractéristiques physiques ............................................................................ 81 
5.1.6 Applications principales ................................................................................. 82 

5.2 Classe R – Alliages magnétiques durs .................................................................. 82 
5.2.1 Classe R1 – Alliages aluminium-nickel-cobalt-fer-titane (AlNiCo) ................... 82 
5.2.2 Classe R3 – Alliages fer-cobalt-vanadium-chrome (FeCoVCr) ....................... 83 
5.2.3 Classe R5 – Alliages terres rares-cobalt (RECo) ............................................ 84 
5.2.4 Classe R6 – Alliages chrome-fer-cobalt (CrFeCo) .......................................... 85 
5.2.5 Classe R7 – Alliages terres rares-fer-bore (REFeB) ....................................... 86 

5.3 Classe S – Céramiques magnétiques dures – Ferrites durs (classe S1) ................ 87 
5.3.1 Document de référence ................................................................................. 87 
5.3.2 Composition chimique et procédé de fabrication ............................................ 87 
5.3.3 Base de sous-classification............................................................................ 87 
5.3.4 Formes disponibles........................................................................................ 87 
5.3.5 Caractéristiques physiques ............................................................................ 88 
5.3.6 Applications principales ................................................................................. 88 

5.4 Classe T – Autres matériaux magnétiques durs – Aciers martensitiques 
(classe T1) ............................................................................................................ 88 

5.4.1 Document de référence ................................................................................. 88 
5.4.2 Composition .................................................................................................. 88 
5.4.3 Base de sous-classification............................................................................ 88 
5.4.4 Formes disponibles........................................................................................ 88 
5.4.5 Caractéristiques physiques ............................................................................ 88 
5.4.6 Applications principales ................................................................................. 89 

5.5 Classe U – Matériaux magnétiques durs agglomérés ............................................ 89 
5.5.1 Généralités .................................................................................................... 89 
5.5.2 Classe U1 – Aimants agglomérés aluminium-nickel-cobalt-fer-titane 

(AlNiCo) ........................................................................................................ 89 
5.5.3 Classe U2 – Aimants agglomérés terres rares-cobalt (RECo) ........................ 90 
5.5.4 Classe U3 – Aimants agglomérés néodyme-fer-bore (REFeB) ....................... 90 
5.5.5 Classe U4 – Aimants agglomérés de ferrites durs .......................................... 91 
5.5.6 Classe U5 – Aimants agglomérés terres rares-fer-azote ................................ 92 

 

This is a preview of "S+ IEC 60404-1 Ed. 3...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/IEC/IEC60404Eden2016Redlineversion?source=preview


 – 48 – IEC 60404-1:2016 © IEC 2016 

COMMISSION ÉLECTROTECHNIQUE INTERNATIONALE 

____________ 

 
MATÉRIAUX MAGNÉTIQUES – 

 
Partie 1: Classification 

 
AVANT-PROPOS 

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation 
composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de l'IEC). L'IEC a pour 
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines 
de l'électricité et de l'électronique. A cet effet, l'IEC – entre autres activités – publie des Normes 
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au 
public (PAS) et des Guides (ci-après dénommés "Publication(s) de l'IEC"). Leur élaboration est confiée à des 
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les 
organisations internationales, gouvernementales et non gouvernementales, en liaison avec l'IEC, participent 
également aux travaux. L'IEC collabore étroitement avec l'Organisation Internationale de Normalisation (ISO), 
selon des conditions fixées par accord entre les deux organisations. 

2) Les décisions ou accords officiels de l'IEC concernant les questions techniques représentent, dans la mesure 
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de l'IEC 
intéressés sont représentés dans chaque comité d'études. 

3) Les Publications de l'IEC se présentent sous la forme de recommandations internationales et sont agréées 
comme telles par les Comités nationaux de l'IEC. Tous les efforts raisonnables sont entrepris afin que l'IEC 
s'assure de l'exactitude du contenu technique de ses publications; l'IEC ne peut pas être tenue responsable de 
l'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final. 

4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de l'IEC s'engagent, dans toute la 
mesure possible, à appliquer de façon transparente les Publications de l'IEC dans leurs publications nationales 
et régionales. Toutes divergences entre toutes Publications de l'IEC et toutes publications nationales ou 
régionales correspondantes doivent être indiquées en termes clairs dans ces dernières. 

5) L'IEC elle-même ne fournit aucune attestation de conformité. Des organismes de certification indépendants 
fournissent des services d'évaluation de conformité et, dans certains secteurs, accèdent aux marques de 
conformité de l'IEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification 
indépendants. 

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la dernière édition de cette publication. 

7) Aucune responsabilité ne doit être imputée à l'IEC, à ses administrateurs, employés, auxiliaires ou 
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités 
nationaux de l'IEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre 
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les coûts (y compris les frais 
de justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de l'IEC ou de 
toute autre Publication de l'IEC, ou au crédit qui lui est accordé. 

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications 
référencées est obligatoire pour une application correcte de la présente publication. 

9) L'attention est attirée sur le fait que certains des éléments de la présente Publication de l'IEC peuvent faire 
l'objet de droits de brevet. L'IEC ne saurait être tenue pour responsable de ne pas avoir identifié de tels droits 
de brevets et de ne pas avoir signalé leur existence. 

La Norme internationale IEC 60404-1 a été établie par le comité d'études 68 de l'IEC: 
Matériaux magnétiques tels qu'alliages et aciers. 

La présente version bilingue (2017-12) correspond à la version anglaise monolingue publiée 
en 2016-10. 

Cette troisième édition annule et remplace la deuxième édition parue en 2000, dont elle 
constitue une révision technique. 
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Cette édition inclut les modifications techniques majeures suivantes par rapport à l'édition 
précédente: 

a) Suppression de l'ensemble des tableaux et valeurs décrivant les propriétés types du 
matériau dans un souci de cohérence avec l'objectif du document visant à établir une 
classification et non une spécification. 

b) Augmentation de la teneur en Ni pour les classes E1 et E3. 
c) Augmentation de la teneur en Co pour les classes F3. 
d) Ajout d'une nouvelle classe: classe U5 – aimants agglomérés terres rares-fer-azote. 

Le texte anglais de cette norme est issu des documents 68/533/CDV et 68/555/RVC.    

Le rapport de vote 68/555/RVC donne toute information sur le vote ayant abouti à 
l'approbation de cette norme.    

La version française de cette norme n'a pas été soumise au vote.   

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2. 

Une liste de toutes les parties de la série IEC 60404, publiées sous le titre général Matériaux 
magnétiques, peut être consultée sur le site web de l'IEC. 

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de 
stabilité indiquée sur le site web de l'IEC sous "http://webstore.iec.ch" dans les données 
relatives à la publication recherchée. A cette date, le document sera 

• reconduit, 

• supprimé, 

• remplacé par une édition révisée, ou 

• amendé. 
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MATÉRIAUX MAGNÉTIQUES –  
 

Partie 1: Classification 
 
 
 

1 Domaine d'application 

La présente partie de l'IEC 60404 a pour objet la classification des matériaux magnétiques 
disponibles commercialement. 

Le terme "matériaux magnétiques" décrit les substances dont l'application exige l'existence 
de propriétés ferromagnétiques ou ferrimagnétiques. 

Dans le présent document, la classification des matériaux magnétiques est basée sur 
l'existence généralement reconnue de deux groupes principaux de produits: 

• les matériaux magnétiques doux (coercitivité ≤1 000 A/m); 

• les matériaux magnétiques durs (coercitivité >1 000 A/m). 

A l'intérieur de ces groupes principaux, la classification reconnaît lorsque cela est approprié 
les caractéristiques suivantes: 

• l'élément d'alliage principal et l'état métallurgique et les propriétés physiques du matériau; 

• lorsque cela est possible et réalisable pratiquement, la relation entre ces caractéristiques 
est identifiée. 

Une classification selon les domaines spécifiques d'application ne peut être appliquée à tous 
les matériaux, car différents matériaux peuvent bien souvent être utilisés pour la même 
application en fonction des caractéristiques exigées. 

2 Références normatives 

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu, 
des exigences du présent document. Pour les références datées, seule l'édition citée 
s'applique. Pour les références non datées, la dernière édition du document de référence 
s'applique (y compris les éventuels amendements). 

IEC 60050-121, Vocabulaire électrotechnique international – Partie 121: Electromagnétisme 

IEC 60050-151, Vocabulaire électrotechnique international – Partie 151: Dispositifs 
électriques et magnétiques 

IEC 60050-221, Vocabulaire électrotechnique international – Chapitre 221: Matériaux et 
composants magnétiques 

IEC 60401-3, Termes et nomenclature pour noyaux en matériaux ferrites magnétiquement 
doux – Partie 3: Lignes directrices relatives au format des données figurant dans les 
catalogues des fabricants de noyaux pour transformateurs et inductances 

IEC 60404-2, Matériaux magnétiques – Partie 2: Méthodes de mesure des propriétés 
magnétiques des tôles et bandes magnétiques en acier au moyen d'un cadre Epstein 

IEC 60404-3, Matériaux magnétiques – Partie 3: Méthodes de mesure des caractéristiques 
magnétiques des tôles et feuillards magnétiques à l'aide de l'essai sur tôle unique 
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IEC 60404-4, Matériaux magnétiques – Partie 4: Méthodes de mesure en courant continu des 
propriétés magnétiques du fer et de l'acier 

IEC 60404-6, Matériaux magnétiques – Partie 6: Méthodes de mesure des propriétés 
magnétiques des matériaux métalliques et des matériaux en poudre magnétiquement doux, 
aux fréquences comprises entre 20 Hz et 100 kHz, sur des éprouvettes en forme de tore 

IEC 60404-7, Matériaux magnétiques – Partie 7: Méthode de mesure du champ coercitif des 
matériaux magnétiques en circuit magnétique ouvert 

IEC 60404-8-1, Matériaux magnétiques – Partie 8-1: Spécifications pour matériaux 
particuliers – Matériaux magnétiquement durs 

IEC 60404-8-3, Matériaux magnétiques – Partie 8-3: Spécifications pour matériaux 
particuliers – Tôles et bandes magnétiques en acier non allié et en acier allié, laminées à 
froid, livrées à l'état semi-fini 

IEC 60404-8-4, Matériaux magnétiques – Partie 8-4: Spécifications pour matériaux 
particuliers – Bandes et tôles magnétiques en acier à grains non orientés, laminées à froid et 
livrées à l'état fini 

IEC 60404-8-5, Matériaux magnétiques – Partie 8: Spécifications pour matériaux particuliers – 
Section cinq – Spécification des tôles en acier à caractéristiques mécaniques et perméabilité 
magnétique garanties 

IEC 60404-8-6, Matériaux magnétiques – Partie 8-6: Spécifications pour matériaux 
particuliers – Matériaux métalliques magnétiquement doux 

IEC 60404-8-7, Matériaux magnétiques – Partie 8-7: Spécifications pour matériaux 
particuliers – Bandes et tôles magnétiques en acier à grains orientés, laminées à froid et 
livrées à l'état fini 

IEC 60404-8-8, Matériaux magnétiques – Partie 8: Spécifications pour matériaux particuliers – 
Section 8: Spécification des tôles magnétiques extra-minces en acier pour utilisation à 
moyennes fréquences 

IEC 60404-8-9, Matériaux magnétiques – Partie 8: Spécifications pour matériaux particuliers – 
Section 9: Spécification des matériaux magnétiques doux frittés 

IEC 60404-8-10, Matériaux magnétiques – Partie 8-10: Spécifications pour matériaux 
particuliers – Matériaux magnétiques (fer et acier) pour relais 

IEC 60404-10, Magnetic materials – Part 10: Methods of measurement of magnetic properties 
of magnetic sheet and strip at medium frequencies (disponible en anglais seulement) 

ISO 4948-1, Aciers – Classification – Partie 1: Classification en aciers alliés et aciers non 
alliés basée sur la composition chimique 
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