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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CALCULATION OF THE EFFECTIVE PARAMETERS
OF MAGNETIC PIECE PARTS

FOREWORD

1) The IEC (International Electrotechnical Commission) 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/and etectronic fields. To

2) The formal decisions or agreements of the IEC on technical matters\express possible, an
international consensus of opinion on the relevant subjects since eagf icq \mi ¥$ representation
from all interested National Committees.

3) The documents produced have the form of recommendations fo i S e’published in the form
of standards, technical specifications, technical reports or/guides a d are\accepted by the National
Committees in that sense.

5) The IEC provides no marking procedure to Andi approval and cannot be rendered responsible for any

6) Attention is drawn to the possiRili is International Standard may be the subject
of patent rights. The IEC shdll no ) it i ifying any or all such patent rights.

International Standard [E d by IEC technical committee 51: Magnetic
components and ferrit ten

This second edi
(1976), amendment

e first edition published in 1966, amendment 1
(1968) and second supplement (1974). This

Report on voting

51/582/FDIS 51/594/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
Annex A is for information only.

The committee has decided that the contents of this publication will remain unchanged until
2005. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.

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

2.1 All results shall be expressed in units based on the millimet

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

piece part drawing.

2.3 Calculations are only

2.6 When the

shall be

The effective parameters can be defined as

le = C12/C2 Ae = C1/C2 Ve = leAe = C13/C22

where

le is the effective magnetic length of the core (mm);
Ao is the effective cross-sectional area (mm?2);

Ve is the effective volume (mms3);

C, is the core constant (mm-1);

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

3.1

3.1.1

3.1.2

3.1.3

3.1.4

Ring cores

IEC 345/01

For ring o

For ring~egre regtangular cross-section with an appreciable average rounding radius rg
171681,
he =h (1 -kq) k{=——+~
) h(dy~d>)

For ring cores of rectangular cross-section with sharp corners

he =h (1 —kp)
_h(tana +tan p)
ky =T )
dy—dp

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

he = (1 = kq— k2)
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3.1.5 Forring cores of cross-section with circular arc frontal sides

he=h—MBZSin£ _ Sin¢ ¢H
O

4sin2£D 2 2 2

di—dy

¢ = 2arcsin
,

¢, in radians.

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 tjieore
derivation of the effective parameters which does not make use of the assumptio
distributed over the cross-section.

sally more correct
X is uniformly

3.2 Pair of U-cores of rectangular section

l”4 < D q -
\
\ 7 —>A1
!' > Area
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o Y1,
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\ % Area !
//‘ Area s
Section Y-Y

Section X-X

IEC 346/01

at cofners:
ly=l4+1"4= ’f(p+h)
Is =15+ "5 = §<s + )

Mean areas associated with /4 and /s:

A1+ Ao

Ay = ——=
4 2
+

s _A2+ 43
2

1
M
A~
= |

5
Cy= LS C
YT G


https://standards.iteh.ai/catalog/standards/iec/d558f93f-7e68-4a03-bdbc-bcd119718dc9/iec-60205-2001

60205 © IEC:2001(E) —-7-

3.3 Pair of U-cores of rounded section

"y < i > ' £
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In calculating 45, ignore any ridges introduced for the pu

Length of flux path associated with area A45:

Mean length of flux path at corners:

Mean areas assoc;t 3
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3.4 Pair of E-cores of rectangular section
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IEC 348/01

Area of half the centre limb: 43

Mean length of flux paths at corners:

Mean areas assd
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3.5 Pair of ETD-cores

A
=~

h 4

BN o4—>
Area

]

. |
Section Y-Y :
1 ection X-X

IEC 349/01

A4 is equal to the rectangle b@;—a —c@ less the ca

Area of half the centre limb:
A3z =A'3+ A"3

The condition to obtain 4'3 = A"3 is

S1=0,2980 dj3
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