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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
CORES MADE OF SOFT MAGNETIC MATERIALS –  

MEASURING METHODS –  
 

Part 3: Magnetic properties at high excitation level 
 

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

This redline version of the official IEC Standard allows the user to identify the changes 
made to the previous edition IEC 62044-3:200. 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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IEC 62044-3 has been prepared by IEC technical committee 51: Magnetic components, ferrite 
and magnetic powder materials. It is an International Standard. 

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

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

a) addition of Annex F and Annex G. 

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

Draft Report on voting 

51/1426/CDV 51/1439/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 English.  

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 Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 62044 series, published under the general title Cores made of soft 
magnetic materials – Measuring methods, 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 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. 
 

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

 
  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

IEC 62044, under the general title Cores made of soft magnetic materials – Measuring methods, 
includes the following parts: 

IEC 62044-1: Generic specification 
IEC 62044-2: Magnetic properties at low excitation level 
IEC 62044-3: Magnetic properties at high excitation level 
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CORES MADE OF SOFT MAGNETIC MATERIALS –  
MEASURING METHODS –  

 
Part 3: Magnetic properties at high excitation level 

 
 
 

1 Scope  

This part of IEC 62044 provides specifies measuring methods for power loss and amplitude 
permeability of magnetic cores forming the closed magnetic circuits intended for use at high 
excitation levels in inductors, chokes, transformers and similar devices for power electronics 
applications. 

The methods given in this document can cover the measurement of magnetic properties for 
frequencies ranging practically from direct current to 10 MHz, and even possibly higher, for the 
calorimetric and reflection methods. The applicability of the individual methods to specific 
frequency ranges is dependent on the level of accuracy that is to be obtained. 

The methods in this document are basically the most suitable for sine-wave excitations. Other 
periodic waveforms can also be used; however, adequate accuracy can only be obtained if the 
measuring circuitry and instruments used are able to handle and process the amplitudes and 
phases of the signals involved within the frequency spectrum corresponding to the given 
induction magnetic flux density and field strength waveforms with only slightly degraded 
accuracy. 

NOTE It may can be necessary for some magnetically soft metallic materials to follow specific general principles, 
customary for these materials, related to the preparation of specimens and prescribed specified calculations. These 
principles are formulated in IEC 60404-8-6. 

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(221):1990, International Electrotechnical Vocabulary (IEV) – Chapter 221: Magnetic 
materials and components  
Amendment 1 (1993)  
Amendment 2 (1999) 

IEC 60205:1966, Calculation of the effective parameters of magnetic piece parts 

IEC 60367-1:1982, Cores for inductors and transformers for telecommunications – Part 1: 
Measuring methods  

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

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

IEC 61332:1995, Soft ferrite material classification  

IEC 62044-1:2002, Cores made of soft magnetic materials – Measuring methods – Part 1: 
Generic specification 
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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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 62044-3 has been prepared by IEC technical committee 51: Magnetic components, ferrite 
and magnetic powder materials. It is an International Standard. 

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

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

a) addition of Annex F and Annex G. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

51/1426/CDV 51/1439/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 English.  

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 Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 62044 series, published under the general title Cores made of soft 
magnetic materials – Measuring methods, 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 webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 
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• replaced by a revised edition, or 

• amended. 
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Part 3: Magnetic properties at high excitation level 

 
 
 

1 Scope  

This part of IEC 62044 specifies measuring methods for power loss and amplitude permeability 
of magnetic cores forming the closed magnetic circuits intended for use at high excitation levels 
in inductors, chokes, transformers and similar devices for power electronics applications. 

The methods given in this document can cover the measurement of magnetic properties for 
frequencies ranging practically from direct current to 10 MHz, and even possibly higher, for the 
calorimetric and reflection methods. The applicability of the individual methods to specific 
frequency ranges is dependent on the level of accuracy that is to be obtained. 

The methods in this document are basically the most suitable for sine-wave excitations. Other 
periodic waveforms can also be used; however, adequate accuracy can only be obtained if the 
measuring circuitry and instruments used are able to handle and process the amplitudes and 
phases of the signals involved within the frequency spectrum corresponding to the given 
magnetic flux density and field strength waveforms with only slightly degraded accuracy. 

NOTE It can be necessary for some magnetically soft metallic materials to follow specific general principles, 
customary for these materials, related to the preparation of specimens and specified calculations. These principles 
are formulated in IEC 60404-8-6. 

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 62044-1:2002, Cores made of soft magnetic materials – Measuring methods – Part 1: 
Generic specification 

3 Terms, definitions and symbols 

3.1 Terms and definitions  

For the purposes of this document, the following terms and definitions apply. 

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

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

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

https://www.electropedia.org/
https://www.iso.org/obp
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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 
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l'électricité et de l'électronique. À cet effet, l’IEC – entre autres activités – publie des Normes internationales, 
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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 
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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 
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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’IEC attire l’attention sur le fait que la mise en application du présent document peut entraîner l’utilisation d’un 
ou de plusieurs brevets. L’IEC ne prend pas position quant à la preuve, à la validité et à l’applicabilité de tout 
droit de brevet revendiqué à cet égard. À la date de publication du présent document, l’IEC n'a pas reçu 
notification qu’un ou plusieurs brevets pouvaient être nécessaires à sa mise en application. Toutefois, il y a lieu 
d’avertir les responsables de la mise en application du présent document que des informations plus récentes 
sont susceptibles de figurer dans la base de données de brevets, disponible à l'adresse https://patents.iec.ch. 
L[IEC ne saurait être tenue pour responsable de ne pas avoir identifié tout ou partie de tels droits de propriété. 

L'IEC 62044-3 a été établie par le comité d'études 51 de l'IEC: Composants magnétiques, 
ferrites et matériaux en poudre magnétique. Il s'agit d'une Norme internationale. 
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INTRODUCTION 

L'IEC 62044, publiée sous le titre général Noyaux en matériaux magnétiques doux – Méthodes 
de mesure, comprend les parties suivantes: 

IEC 62044-1: Spécification générique 
IEC 62044-2: Propriétés magnétiques à niveau d'excitation faible 
IEC 62044-3: Propriétés magnétiques à niveau élevé d'excitation 
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NOYAUX EN MATÉRIAUX MAGNÉTIQUES DOUX –  
MÉTHODES DE MESURE –  

 
Partie 3: Propriétés magnétiques à niveau élevé d'excitation 

 
 
 

1 Domaine d'application  

La présente partie de l'IEC 62044 spécifie les méthodes de mesure de la perte de puissance et 
de la perméabilité d'amplitude des noyaux magnétiques qui forment les circuits magnétiques 
fermés destinés à être utilisés à des niveaux élevés d'excitation dans les bobines d'inductance, 
les bobines d'arrêt, les transformateurs et les dispositifs similaires pour les applications 
d'électronique de puissance. 

Les méthodes contenues dans le présent document peuvent couvrir les mesures des propriétés 
magnétiques pour des fréquences qui s'étendent dans la pratique du courant continu à 10 MHz, 
voire éventuellement au-dessus, pour les méthodes calorimétrique et par réflexion. 
L'applicabilité des différentes méthodes à des plages de fréquences spécifiques dépend du 
niveau d'exactitude à obtenir. 

Les méthodes du présent document sont fondamentalement les mieux adaptées aux excitations 
sinusoïdales. D'autres formes d'onde périodiques peuvent également être utilisées; cependant, 
une exactitude appropriée peut être obtenue seulement si les circuits et les instruments de 
mesure utilisés sont capables de prendre en compte et de traiter les amplitudes et les phases 
des signaux concernés dans le spectre de fréquences qui correspond à l'induction magnétique 
indiquée et aux formes d'onde de champ magnétique avec une exactitude à peine dégradée. 

NOTE Pour certains matériaux métalliques magnétiques doux, il peut être nécessaire de suivre des principes 
généraux spécifiques et normaux pour ces matériaux, liés à la préparation des éprouvettes et des calculs spécifiés. 
Ces principes sont énoncés dans l'IEC 60404-8-6. 

2 Références normatives 

Les documents suivants sont cités dans le texte de sorte qu'ils 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 62044-1:2002, Noyaux en matériaux magnétiques doux – Méthodes de mesure – Partie 1: 
Spécification générique 

3 Termes, définitions et symboles 

3.1 Termes et définitions  

Pour les besoins du présent document, les termes et définitions suivants s'appliquent. 

L'ISO et l'IEC tiennent à jour des bases de données terminologiques destinées à être utilisées 
en normalisation, consultables aux adresses suivantes:  

• IEC Electropedia: disponible à l'adresse https://www.electropedia.org/ 

• ISO Online browsing platform: disponible à l'adresse https://www.iso.org/obp 

https://www.electropedia.org/
https://www.iso.org/obp



