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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/the TEC is to promote

this end and in addition to other activities, IEC publishes International Standards, pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides g as “IEC
Publication(s)“). Their preparation is entrusted to technical committees; any | \ti ¢ ittee interested
in the subject dealt with may participate in this preparatory work. ti and non-
governmental organizations liaising with the IEC also participate in this(prepa ollaborates closely

IEC Publications have the form of recommendations for in gtionah use "and are accepted by IEC National
Committees in that sense. While all reasopahle efforts, are e @ ure that the technical content of IEC
Publications is accurate, IEC cannot belheld\re ay Ins/which they are used or for any

misinterpretation by any end user.

In order to promote international uniformit mittees undertake to apply IEC Publications

and regional publications. Any divergence

IEC provides no marking procedulry inch oval and cannot be rendered responsible for any
=Nl vi > tion.

All users should ensure that 3 e_latest edition of this publication.

No liability shall* i i employees, servants or agents including individual experts and
members of its techriica ittee ational Committees for any personal injury, property damage or
other damage of an V e éther direct or indirect, or for costs (including legal fees) and

Publications.
Attention is dra e references cited in this publication. Use of the referenced publications is
indispensab ion of this publication.

patent rights. TEC shallot be> held responsible for identifying any or all such patent rights.

International Standard)EC 60205 has been prepared by IEC technical committee 51: Magnetic

components and fer

e materials.

This consolidated version of IEC 60205 consists of the third edition (2006) [documents
51/848/FDIS and 51/857/RVD] and its amendment 1 (2009) [documents 51/928A/CDV and
51/940/RVC].

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

It bears the edition number 3.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

The French version of this standard has not been voted upon.
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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”;
Ind,g/d
c) replacement, Clause 3.9, of the equation 1o _ Indpgld; I—Z:M;
A2 Dﬂ'(hl - hz) A2 Dﬂ'(hl - h2 )/ 2

d) new cores “EL, ER, PQ, EFD and E planar” are added in this edition.

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

dments will
ite under
is date,

The committee has decided that the contents of the base publication and|its ame
remain unchanged until the maintenance result date indicated on the IE
"http://webstore.iec.ch” in the data related to the specific ication:
the publication will be
* reconfirmed,

e withdrawn,

e replaced by a revised edition, or

O

* amended.
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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 Apin is the nominal value of the
calculate A, 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
shall be4aken

Calculation of effective, parameters |, , A, and V,.

The effective parameters can be defined as

I,=C’IC, A =Cl/C, V,=IA=C’/C/

where

. 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 (mm1);

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
3.1.2

1,7168r,”

ho=h(l- k) k==

h(dl_dz)

3.1.3 ores of trapezoidal cross-section with sharp corners
h(tana - tan
n=h k) k=" )
17 Y2

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

ho=(- k- k)

3.15 For ring cores of cross-section with circular arc frontal sides

d-d . @ Sngp @
=h-—2_-2 |2snt -~ -~
" 4sin2((p/2)( |
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. d-d
=2arcsin—+—=2
4 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.

gl
1

\
M
A

A Area

Section Y-Y X
P I3 > Section X-X

Length of flux path associa

2" 2
Mean length of flu;p
="(p+h)
== (s+h)

3.3 Pair of U-cores of rounded section

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

IEC 585/06
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\ Area

Section Y-Y

Mean length of flux path at corners:

Mean areas a

_A+A
= 2

_A-A
A= 2

60205 © IEC:2006+A1:2009

IEC 586/06
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3.4  Pair of E-cores of rectangular section

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

X l1 Iy < >
|
oo /> |\ W
NN 1
L |

Ag

Ag

= T
I _____._.__:___Ia_.gb ________ s
i : |

. I E 5 Are
| |
: | :
| !
: I |
Area : I :

7

N — / Al

I Area
Section Y-Y |

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

Mean length of flux paths at corners:

DY

Mean areas 3
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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

Mean length of flux p

NOTE I, ista

Area of half the cet

A=A- K
The condition to obtain A; = A3 is
S, = 0,2980d,
Mean length of flux path at corners:
n
l,==(p+h
s=gp+h)

where ng—lz—%
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=5 (@S +h)
Mean areas associated with |, and |:
_A-A
& 2
_P A
A 2
Y C=25
C,=)—+- C,= '
! i=1 A| 2 i=1 ZAZ

3.6  Pair of pot-cores

T

LS

Section X-X

Area of centre limb:

A=A~ A
The condition to obtain A; = A; is
d 1
S, :?3_ g(dsz +d42)

IEC 589/06
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Area of ring:

A= (r-no)d’-d,)

6 = arcsin
d, +d,

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

[

i:—m—

Area of centre limb:

Mean length of flux paths &

Areas associa

Core factors associated with |:

| 1 d,
- =—"—1In
A (r-néh a

lg d,- a
A’ ad,(r-ne)h?
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