IEC 60205:2006

IEC IEC 60205

(J
®

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE
Afo\§

Edition 3.0 2006-04

\/ AL
Calculation of the effective parameters.of mag ti@pi Ce parts

-

Calcul des paramétres effectifs des agnétiques


https://standards.iteh.ai/catalog/standards/iec/f907d3cd-2521-487b-b1f9-78d7485369c9/iec-60205-2006

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2006 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 your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

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

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of criteri € number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced publications.
" |EC Just Published: www.iec.ch/online news/justpub

Stay up to date on all new IEC publications. Just ublis%tails wice

on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k on“this p blication or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919@(\

ote hnique Anternationale (CEl) est la premiére organisation mondiale qui élabore et publie des
les pouk tout'ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online _news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00

normes internatio



https://standards.iteh.ai/catalog/standards/iec/f907d3cd-2521-487b-b1f9-78d7485369c9/iec-60205-2006

IEC 60205

Edition 3.0 2006-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

A A

of agn<eti\c#c>e parts

Calculation of the effective paramete

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE U
CODE PRIX

ICS 29.100.10 ISBN 978-2-88910-071-2

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://standards.iteh.ai/catalog/standards/iec/f907d3cd-2521-487b-b1f9-78d7485369c9/iec-60205-2006

-2- 60205 © IEC:2006

CONTENTS

L T o7 0] o = PP 5

2 BaASIC TUIBS . e 5

3 Formulae for the various types Of COMES......iuiiiiiiiii e 6

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14

Annex A (informative) Purpose of revisio

RING COTES et 6
Pair of U-cores of rectangular SECION ..o 7
Pair of U-cores of rounded section ... 7
Pair of E-cores of rectangular section
Pair of ETD/EER-COIeS .....iviviiiiiiiiieeecceceeeeieeeee b D,
Pair of pot-Cores ......oooiiiiii e S LN N
Pair of RM-COIeS ....ccoviiniiiiiiiiieeceeeee s S G G G e D,
Pair of EP-COres ......oouiiiiiiiiiieieeee 0 N e e NG
Pair of PM-COIES....cuiiiiii e e e N N

Pair of EL-COresS. ..o S NN N e et ee e,
Pair of ER-cores (low profile)
Pair of PQ-COresS ..o e e N e e
Pair of EFD-cores........cc.cooieieiiiinenen.

Pair of E planar-cores........



https://standards.iteh.ai/catalog/standards/iec/f907d3cd-2521-487b-b1f9-78d7485369c9/iec-60205-2006

60205 © IEC:2006 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CALCULATION OF THE EFFECTIVE PARAMETERS
OF MAGNETIC PIECE PARTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical a 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 (her
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. ental\and non-
governmental organizations liaising with the IEC also participate in this prepa atlo closely
with the International Organization for Standardization (ISO) in accorda érmined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters exp as possible, an international
consensus of oplnlon on the relevant subjects since each technica as representation from all

3) IEC Publications have the form of recommendations for internati s ccepted by IEC National
Committees in that sense. While all reasonable efforts are\made fo ensure that~the technical content of IEC

transparently to the maximum extent possible in t €gional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.
5) IEC provides no marking prosedure indi pprol and cannot be rendered responsible for any
equipment declared to be in‘\conformity with~anNEC Publicatiop’

6) All users should ensure latest.edition of this publication

7) No liability shall attach to | loyees, servants or agents including individual experts and
members of its te tiomal Committees for any personal injury, property damage or
other damage o hether direct or indirect, or for costs (including legal fees) and

Publications.

8) Attention is drawn

indispensabl
9) Attention is \drawn ibility’ that some of the elements of this IEC Publication may be the subject of
patent righ be held responsible for identifying any or all such patent rights

Internationa 3 760205 has been prepared by IEC technical committee 51: Magnetic
components and-ferritg materials.

This third edition cancels and replaces the second edition published in 2001, corrigendum 1
(2001). This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) unit of angles through the text are described by using “radian”;
b) new words are added in 2.1 “All angles are in radians”;
/ Indog/d I
c) replacement, Clause 3.9, of the equation ‘2 _ TI928743 by ling/dg,
A2 D/Z'(h1 —h2) A2 D7Z'(h1 —h2)/2

d) new cores “EL, ER, PQ, EFD and E planar” are added in this edition.
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This bilingual version, published in 2009-01, corresponds to the English version.

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

FDIS Report on voting
51/848/FDIS 51/857/RVD

Full information on the voting for the approval of this 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 publication has been drafted in accordance with the ISO/IEC Direct

The committee has decided that the contents of this publication wi anged’until the
maintenance result date indicated on the IEC web site under "hftp 2b's .ie¢ in the data

* reconfirmed;
* withdrawn;
+ replaced by a revised edition, or

@®
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CALCULATION OF THE EFFECTIVE PARAMETERS
OF MAGNETIC PIECE PARTS

1 Scope

This International Standard lays down uniform rules for the calculation of the effective
parameters of closed circuits of ferromagnetic material.

2 Basic rules

The following basic rules are applicable to this standard.

establishments are identical and it is not intended to imply that
this accuracy.

2.2 A, is the nominal value of the
calculate 4,,,;, shall be the mean value
piece part drawing.

2.5 All irregula
shall be ignored unle

2.6 When th
flux path for
the two adja

Calculation of effective,parameters I, , 4, and V.

The effective parameters can be defined as

I,=C?IC, A,=C,/C, V,=1A4,=C/C)}
where
I, is the effective magnetic length of the core (mm);
A, is the effective cross-sectional area (mm?2);
V. is the effective volume (mm3);

C, is the core constant (mm=1y;

C, is the core constant (mm=3).
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3 Formulae for the various types of cores

3.1 Ring cores

IEC 584/06

3.1.1 For ring cores of

3.1.2 For ring co >f re gilar cross-section with an appreciable average
rounding

_1,7168’
h(d1 - dz)

3.1.3 For ring cores of trapezoidal cross-section with sharp corners
h(tan o + tan
hy=h(l-k,) k,= ( b

3.1.4 For ring cores of trapezoidal cross-section with an appreciable average
rounding radius

hy = (1_k1 _kz)
3.1.5 For ring cores of cross-section with circular arc frontal sides

d,—d, @ sing @

—poG% [,
° 4sin2((p/2)(s 27 2 2}
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Q=2 arcsinu.

4r

NOTE When the winding is uniformly distributed over a ring core, it may be expected that, at all points inside the
ring core, the flux lines will be parallel to its surface.

No leakage flux will therefore leave or enter the ring core. This justifies the use of a theoretically more correct
derivation of the effective parameters which does not make use of the assumption that the flux is uniformly
distributed over the cross-section.

3.2 Pair of U-cores of rectangular section

NOTE U + PLT (Plate)-cores use U core formulas.

v T X - l4
< i > ¥
N—— = | ........ i QL A1
N/ : V] S Area
] : : A : >
h | ! ! \
| I
‘ |
IS } — A2 I
A Area }
A3
Area
Section Y-Y
Section X-X
IEC 585/06

Length of flux path associ

Mean length of flu;p

A:4+4
! 2
A:@+@
> 2

3.3 Pair of U-cores of rounded section

NOTE U + PLT (Plate)-cores use U core formulas.
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" hl o , P
"y X §l4 <t | >
[N o = = = = = | I -
<\,_ ..... il 74 _ -
_/ ! \_ Area
R | B
: JYfy ! .
SYidy =
A i : I
“ Ao ! | .
M Area v " : . \
4_ A :.".‘.'f.:‘.‘:'.".'\
Section Y-Y s X -»i I's
I3
IEC 586/06
In calculating 4, ignore any ridges introduced for the p Ntating~manufacture.

Length of flux path associated with area 4,:

Mean length of flux path at corners:

Mean areas a

A+ A
Ay = 122
4:@+4

2
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3.4 Pair of E-cores of rectangular section

NOTE E + | (Plate)-cores use E core formulas.

X N p < +
5
pm——a I Y-
I I ¥ 'y A Area
Y | y | |
: | N BN
el H
: p 7
N L % N v, A
I I3 \ "@'I / Area ®
[ p—— _._._._._.i_ ..... ’_. e\ - e e Y — h .
‘h; e — - l A3
<— I I | 5 Are
! [ :
X 7 i | I
N U .
v AArea 3 ] ; 7,
e — e — e s — — A1

I Area
Section Y-Y |

X |
! Skction X-X
IEC 587/06
Area of half the centre limb: 45

Mean length of flux paths at corners:

Mean areas a
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3.5 Pair of ETD/EER-cores

e <
N

h

77

b;
N

Section Y-Y !
Section X-X

IEC 588/06

- la’22 arcsin b
4 d,

o)

Mean length of flux p

A, = A+ A
The condition to obtain 43 = 43 is

S, =0,2980d,
Mean length of flux path at corners:

l,= %(p + h)

where ng—l2 —73


https://standards.iteh.ai/catalog/standards/iec/f907d3cd-2521-487b-b1f9-78d7485369c9/iec-60205-2006

60205 © IEC:2006 -11-

4:%@&+m

Mean areas associated with /, and /s:

3.6

A+ A
A4= 12 2
A+ A
A5: 22 3
c ZS:I. >
= ? gzﬁ

Pair of pot-cores

T

LS

Area of centre limb:

The condition to obtain 4; = 4] is

Section X-X

IEC 589/06
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Area of ring:
1 2 2
4 :Z(ﬁ—nﬁ)(dl —dy)
@ =arcsin
d +d,

where
b is the slot width;
n is the number of slots.
Core factors associated with /,:

) 1 a

e B

A, 7 d

Area of centre limb:

Mean length of flux paths &

Areas associa Aand

Core factors associated with /g:

L/
A, (m-nOh  a
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