IEC 60205:2016-11(en)

IEC 60205

Edition 4.0 2016-11

INTERNATIONAL
STANDARD

Calculation of the effective parameters of magnetic piece parts




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 60205

Edition 4.0 2016-11

INTERNATIONAL
STANDARD

Calculation of the effective parameters of magnetic piece parts

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.100.10 ISBN 978-2-8322-3775-5

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 60205:2016 © IEC 2016

CONTENTS

FOREWORD ...ttt et et e e et et e e et et e et e e e e e e e et e e e e e e e e anns 4
LN I 2 1 1 I [ ]\ PN 6
1 o7 0 T 7
2 NOIMATIVE FEIEIENCES .. ittt e e e e ean s 7
3 Terms and definitioNs. ... ..o 7
4  Basic rules applicable to this standard.............ooiiii 7
5 Formulae for the various types of COres.... ..o 8
5.1 Ve o0 /=T 8
511 RiNG COreS iN gENEIal ... e e e 8
5.1.2 For ring cores of rectangular cross-section with sharp corners.......................... 9

51.3 For ring cores of rectangular cross-section with an appreciable average
rounding radius 7(........oouuiiiiiii i 9
51.4 For ring cores of rectangular cross-section with appreciable chamfer cg ........... 9
515 For ring cores of trapezoidal cross-section with sharp corners .......................... 9

5.1.6 For ring cores of trapezoidal cross-section with an appreciable average
rounding radius 7(........ccooooiiiiiiiii 9
51.7 For ring cores of cross-section with circular arc frontal sides ............................ 9
5.2 Pair of U-cores of rectangular SeCtion...........coiiiiiiiiiii 10
5.3 Pair of U-cores of rounded SeCtion ... 10
5.4 Pair of E-cores of rectangular section ... 11
5.5 Pair of ETD/EER-COIES .. e 12
5.6 Paair Of POt-COIES i e 14
5.7 Pair Of RIM-COreS ..o 16
5.8 Paair Of EP-COrES e e 20
5.9 Pair Of PM-COresS ..o 21
5.10  Pair Of EL-COMeS i e e e 23
5.11  Pair of ER-cores (Iow profile)... ... e 25
5.12 Pair Of PQrCOreS o e 28
5.13  Pair Of EFD-COreS ..o i e 31
5.14  Pair of E planar-Cores ... 33
515 Pair Of B -G0S . i e 34
23] o] [TeTe T = o] 1 | VAR PP RPPRPPRN 37
Lo T L =T B T o o oY =3 8
Figure 2 — Pair of U-cores of the rectangular section ...............coooiiii 10
Figure 3 — Pair of U-cores of rounded Section ........ ..o 11
Figure 4 — Pair of E-cores of rectangular SeCtion .............cooiiiiiiii i 12
Figure 5 — Pair of ETD/EER-COIES ......cuiiiiiii e et 13
Figure 6 — Pair Of POt-COMeS ...uuiiii e e 14
Figure 7 — Pair Of RM-COIES .. cuuiiiiiii e e 18
Figure 8 — Pair Of EP-COMES ....uuiiiiii e e 20
FIigure 9 — Pair Of PIM-COMeS ... it et 22

Figure 10 — Pair Of EL-COIeS....uiiiiii e e 23



IEC 60205:2016 © IEC 2016 -3-

FIigure 11 — PLT(PIate)-COrES ..t e e 24
Figure 12 — Pair of ER-cores (10w profil€) ......cc.oiieiiiii e, 26
FIigure 13 — PLT(PIate)-COIES ..ttt et e 26
Figure 14 — Pair Of PQrCOrES . ouuiiiiiiie ittt e e eas 28
o TN ol o @ R o o] Y PPN 29
Figure 16 — PLT(PIate)-COMES ..uuiuniii i e e e e 29
Figure 17 — Pair Of EFD-COMeS ... cuuiiiii e 31
Figure 18 — Pair Of E Planar-Cores ......c.oiuiiiiiii e 33
FIigure 19 — PLT(PIae)-COIES ..ttt e et 33

Figure 20 — Pair Of EC-COMES ...uiuniiiiiiii e e e e 35



1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 60205:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CALCULATION OF THE EFFECTIVE PARAMETERS
OF MAGNETIC PIECE PARTS

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 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.

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.

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.

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 60205 has been prepared by IEC technical committee 51: Magnetic
components, ferrite and and magnetic powder materials.

This fourth edition cancels and replaces the third edition published in 2006 and
Amendment 1:2009. This edition constitutes a technical revision.

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

a) addition, in 5.1, of the drawing of a core of rectangular cross-section with chamfer;

b) addition, in 5.1.3, of the equation of a core of rectangular cross-section with chamfer;
c) equationsin5.1.4,5.6,5.7,5.8,5.9, 5.11, 5.12, 5.14 are amended or replaced;

d) drawings RM6-S and RM6-R in 5.7 are amended;

e) addition of EC-cores, see 5.15.
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The text of this standard is based on the following documents:

FDIS Report on voting
51/1149/FDIS 51/1156/RVD

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.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

The purpose of this revision is to provide formulae by which everybody can reach the same
effective parameter values. Firstly, it is necessary to have a sufficient number of significant
figures when figures are rounded off in the process of calculation. Additionally, some of the
calculation formulae have been changed to get closer to the actual shape.

In this revision, the basic idea of calculation has not been changed. Recently, analysis of the
magnetic field in the core has been considerably improved, so that, based on these ideas,
development of hew approaches and formulae can be expected.

Furthermore, the new “EC-cores” have been added.

The parameters in the existing IEC standards will be revised with the outcome from the
formulae of this document.
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CALCULATION OF THE EFFECTIVE PARAMETERS
OF MAGNETIC PIECE PARTS

1 Scope

This document specifies uniform rules for the calculation of the effective parameters of closed
circuits of ferromagnetic material.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
No terms and definitions are listed in this document.

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

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
4 Basic rules applicable to this standard

4.1 All results shall be expressed in units based on millimetres, shall be accurate to three
significant figures, but to derive I, , 4, , and 7V, the values of C4 and C, shall be calculated to
five significant figures. All angles are in radians.

NOTE The purpose of specifying this degree of accuracy is only to ensure that parameters calculated at different
establishments are identical and it is not intended to imply that the parameters are capable of being determined to
this accuracy.

4.2 A, is the nominal value of the smallest cross-section. 4, is the geometrical cross-
section of a ring core with rectangular shape. All the dimensions used to calculate 4,,;, shall be
the mean values between the tolerance limits quoted on the appropriate piece part drawing. All
results shall be expressed in units based on millimetres, and shall be accurate to three
significant figures.

The minimum physical cross-section area A4,,;, is given as:  4,;, = min (4;)

NOTE 4 to be used for the measurement of the saturation flux density B
section.

max ON ring cores with rectangular cross-

4.3 Calculations are only applicable to the component parts of a closed magnetic circuit.

4.4 All dimensions used for the purpose of calculations shall be the mean value within the
tolerance limits quoted on the appropriate piece part drawing.

4.5 Allirregularities in the outline of the core, such as small cut-outs, notches, chamfers, etc.
shall be ignored unless otherwise described.
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