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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CALCULATION OF THE EFFECTIVE PARAMETERS
OF MAGNETIC PIECE PARTS

1

2)

3)

4)

5)

6)
7)

8)

9)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of/the HC isto._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 3 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 gtional\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 procedu inch oval and cannot be rendered responsible for any
=Nl vi tion.

All users should ensure that 3 e Jatest 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. TEG.shallot be held responsible for identifying any or all such patent rights.

International (Standard MEC 60205 has been prepared by IEC technical committee 51: Magnetic

componentssand fer

e materials.

This _¢onsolidated 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 1p _ Indyg/ds 0 1, _ Indyg/ds

A, Dalty—hy) A, Daly-hy)i2’

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 icationy
the publication will be
* reconfirmed,

e withdrawn,

e replaced by a revised edition, or

&

* amended.
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CALCULATION OF THE EFFECTIVE PARAMETERS
OF MAGNETIC PIECE PARTS

1 Scope

Thic CStondovd 1o,

££ s
Ic— CTICcTTve

n raotioa ol A A Y- T | for PN | H
TS ITICTTTatioTTa, otarnoard ay S aowiT oo ToOrcS— Ul arc carcuratotTt O

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 millime

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 efféetive 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,”
17 Y2
3.1.3 cores of trapezoidal cross-section with sharp corners
h(tana - tan
n=h k) k=" )
17 Y2
31Tz FOr Ting COTes of trapezoidal cross-Section wWith an appreciablie average
rounding radius ry
h=(@- 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.

l1 A0
Ar
Area
h
|
ot LA
/ Area i ;
. ; . A3
: Area
Section Y-Y X
< I3 > Section X-X

< IEC 585/06

Length of flux path associa

27 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.
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- A
h
A
7] A2
\ Area
Ag
Section Y-Y

Mean length of flux path at corners:

Mean areas a

_A+A
= 2

_A-A
A= 2

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-N<I—l> la = >
|
|"/_ ...... : ....... \{> Qit % AreaAl
Y 1 y ! 1
NN 1
L |

Az

Ag

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

i : ‘~! 5 Are
I Q \
Area : I >

oy J 7 A

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

<

h

77

b;
N

Section Y-Y

IEC 538/06

Mean length of flux p

NOTE I, ista

Area of halfithe 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
5.1 5. 1.
C — | — |
=2 Gt 2o

T

LS

Section X-X

IEC 589/06

Area of centre limb:

The condition to obtain A; = A; is
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- 12 —

A= (r-no)d’-d,)
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Area of centre limb:

Mean length of flux paths &

Areas associa

Core factors associated with Ig:

6 = arcsin
d, +d,

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

[

i:—m—
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3.7 Pair of RM-cores

NOTE 1 This calculation is also applicable to the core type without hole.

NOTE 2 RM + | (Plate)-cores use RM core formulas.

Type 1 - RM6-S, RM6-R

~
%\x/

|

ST, Z:
I
|

I3

AR

i ._._.di.\i.

IEC 590/06

’ ”
|max=| max+| max
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Total area of the outer leg:

. €
where f=o—arcsin—
pu |

Uz

Core factors associated with |,:

d
In—2
L __ 4
A, Dzh
where f = | min+ | max D :ﬁ
2| min AB
Type 1:
Type 2:
2
= —(dzz +d, J—id2d3 cos(a - f3) - b
4 2 9@
2sin—
2
Type 3:

e 1 )
| =—+—|1-sin= (d, —C
max 2 2[ 2} 2 )

Type 1: RM 6-S:

1 IB 2, 1, 1, o T 2
=—:—d,"+=e‘tanf—-—-e"tan -~ |-—d
A 4{2 2 tpe i3 [“ 2] 4 3}
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Type 1: RM 6-R:

1 1 . 1 T
A, :Z{gdzz +§d2d39n(a—ﬁ)+§(c— d,) tan%—z 32}

Type 2:

Type 3:

Area of centre pole:

Mean length of flux paths a

9,

| = I;+I;’:%{d3+h— 1/%(d32 +d42)}

A = l{f (0,7 - d42)+ Zadgh}

204

5 | i

5. |
Cl:g’x Cz:‘ 2

i=1

NOTE This calculation ignores the effect of spring recesses and stud recesses. These may have some influence
on the outcome of the calculation, especially for smaller cores.
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3.8 Pair of EP-cores

_ b | 1’4 Ih
le—t X ) ]

t oo NN

P

ol I’%

N\

|

=

a
|

v

e
rﬁ\\7

%{
>

6 Section X-X
IEC 591/06

As a pair:

Areas associated with |, and |:
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d —
1 Mm-h
2 4

 |(z-a)d,? +2lab-d,2 18- d,d, /2)
4 Mr— o)

where y is a hypothetical radius bisecting the cross-sectional area of the ring.

dd,

1 T 2
=—Jab-—d‘ -
A 2{ 8

3.9 Pair of PM-cores

1
|

R L
s B

@i
'y

\\
2
b7

N\
7
.
*g

|
da
dz
dz

ay

RN
Vb

yd
[}
E
\i

Section X-X IEC 592/06

Total area of the leg:

A=L (g7 - d?)- 20t
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. f
where [ =o—arcsin—
d,

Core factors associated with |,:

’ ”
L, =1;- |

| min+ | max

where g= o

Area of centre limb

Mean length o aths at corners and mean areas associated with these:

’ n ﬂ
|4:|4+|4:§(h_hz+d1_d2)

A faWaX| i) i)

[ Vi \]
T LU TLf

d3+n—m—w/§(d§+df)}

As :ﬂg(d?,z - d42)+ O‘d3(h_ hz)

A=

N |

/4

’ 4

L=+l ==
4

—
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5.1 5.1
C1=§X' szg,p‘_lz

3.10 Pair of EL-cores
NOTE EL + PLT (Plate)-cores use EL core formulas.

Fa D —

N ~X
R ! %\ \B
Y \
\) 6 IEC 593/06
Area of outer leg: &

7
N

r
e
N y"// >/

< '2

Mean length of'flu ack wall:

Area of centre limb:
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Area of outside corner:

_ At A

where A,; = (B-D)C

£ £l

W] l +la +lo + taial
vicarricrigunr Ul TTUA pJatit at UutoiutT CUTTITT .

Area of inside corner:

where A23 = ((F 2" Fl)_ 72F1/2)(B- D)

Mean length of flux path at inside corner:

.=C/C, V,=C¥C?
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3.11 Pair of ER-cores (low profile)
NOTE ER + PLT (Plate)-cores use ER core formulas.

c — h
< e D |
I -« 4
S | A S ...’
T — /'y e P s Bl 4 94
| A
I N Y
i ; I3 |- =

!

L “‘y :

/ ;44/ g //’ 4
% I IEC 594/06
% ino

Area of outer Ie@

where a

Mean length ef’fl

Area of back wall:

A, = C(B - D)

Mean length of flux path at back wall:
1
l, :Z(E +G?+C? —2F)

Area of centre limb:
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1(1
N
2\ 4 y
Mean length of flux path at centre limb:
I3=D
Area of outside corner:
A=A A

where

Area of inside corner:

Mean length of flux pa

9,

The condition to_ob

S, :%F (1-sina)=0,2978F
5 1. 5 1.
C,=Y-" C,= '
=T ngz

|,=C2/IC, A =CJ/C, V,=C¥C?
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3.12 Pair of PQ-cores

NOTE 1 This calculation ignores the effect of spring recesses.
NOTE 2 PQ+PLT (Plate)-cores use PQ core formulas.

NOTE 3 The equations below are consistent with those given in IEC 62317-13.

IEC 014/09

Area of outer leg:

where

Mean length of flux path at outer leg:

Il=2D

Core factors associated with |,:

For |5, Ao the elemental radius dr shown in the figure is elemental length of the flux path in the
integral below. The radius vector extends from F/2 to E/2 for the entire circle. The effective
length |,; for the section is multiplied by f. The area is the physical area multiplied by K.


https://iecnorm.com/api/?name=df1ed135bfaed756991cc365edcc62b0

- 24 — 60205 © IEC:2006+A1:2009

IEC 015/09

From this A, is computed. The total
bottom halves together.

where

A7=%(ﬂ-E2—a-F2+G-L—J-|)

o = arctan| —
J

¢ — Imin +lmax_

2Imin

JEZ +F2 —2EF cos(a—f3)

max =
2
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Define the other two physical areas in the flux path at back wall.
Ay =20 -F(B- D)
Ao =26-E(B- D)

The mathematical area A, is given as Ajg >A, >A,.

Area of centre limb:

Mean length of flux path at centre limb:

|3=2D

Area of outside corner:

at inside corner:

ls =I5 +l5 = %[(B— D)+(1—%)F]

| l
CﬁZ; Co=2-5

Mean length o

i=1

The minimum physical cross-section area A;, is given as:

Anqin = min (Aq, Ag, Ay, Ag, Ag)
=G A-SG _C
TG C, 2
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3.13 Pair of EFD-cores

Area of outer leg:

Mean length of flux path at outer leg:

Area of back Wall::

=C(B-D)
Mean length o
E - F1
I, = >
Area of centre limb:
A3 _ F1F2 B 2q ?
2

where g: chamfer

Mean length of flux path at centre limb:
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Area of out side corner:

AAZ(A&;AZ)

Mean length of flux path at outside corner:

—E(A_E +(B —Dﬂ

‘8

2 J

Area of inside corner:

/
3.14 Pair of E plaha
NOTE E planar + PLT (Plate E-planar core formulas.
/B\ B C K Iy
> la
> P N ] (/
“ .{\ I.
Ry / I I A
I_ I3 --i._ =
. \ ™ . Y
Ry AT [ .‘1\\
. TS w| < bk - 1 _ U LA . _.j\;y_
v A s
\i
I v L—

IEC 597/06


https://iecnorm.com/api/?name=df1ed135bfaed756991cc365edcc62b0

- 28 - 60205 © IEC:2006+A1:2009

Area of outer leg:

C(A-E) Ay
=== ARP-ZxR
Ai 2 [ 1 4 l)

Mean length of flux path at outer leg:

Area of back wall:

Mean length of flux at back wall:

Area of centre limb:

{

Mean length of flux path

Area of outside co;

outside corner:

u:f[A_E +(B-D))

Mean length

8 2

Area of inside corner:
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Mean length of flux path at inside corner:

—29_
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Annex A
(informative)

Purpose of revision

The purpose of this revision is to provide formulae by which everybody can reach the same
effective parameter values. First 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. S alysis of the
magnetic field in the core has been considerably improved, so tha C ese ideas

formulas of this standard.

&
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CALCUL DES PARAMETRES EFFECTIFS
DES PIECES MAGNETIQUES

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (CEI) est une organisation mondiale de normalisation camposée
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEIY.
favoriser la coopération internationale pour toutes les questions de normalisatio

I’électricité et de I'électronique. A cet effet, la CEI — entre autres activités — publie i internationales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessik RAS) et des
Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est figeng mités d'études,
aux travaux desquels tout Comité national intéressé par le sujet traité iciper.” Les organisations

2) Les décisions ou accords officiels de la CEIl concernant les questi
du possible, un accord international sur les sujets étudiés, é e Ies Comités natlonaux intéressés
sont représentés dans chaque comité d’'études.

3) Les publications CEIl se présentent sous la forme de recomma i internationales et elles sont agréées

;\ €
s'assure de I'exactitude du contenu technique d S icati ; peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétati ui i conque utilisateur final.

4) Dans le but d'encourager I'uniformité internatio S ités nationaux de la CEIl s'engagent, dans toute la
mesure possible, & appliquer de fagon Pubtications de la CEIl dans leurs publications
natlonales et régionales. Toute dlvergence entre ation’ de la CEIl et toute publication nationale ou

5) La CEIl n’a prévu aucune marguage vatant indication d’approbation et n’engage pas sa
responsabilité pour les i &claré ne de ses publications.

6) Tous les utilisateur,

7) Aucune respon

8) Lattenuon est attlr

9) L'attention_est altiré
prieté intellectuelle ou de droits analogues. La CEI ne saurait étre tenue pour
avoir identifié de tels droits de propriété ou de ne pas avoir signalé leur existence.

responsable/de e pas

La Normevinternationale CEI 60205 a été établie par le comité d'études 51 de la CEl:
Compgosants magnétiques et ferrites.

Céette' version consolidée de la CEl 60205 comprend la troisiéeme édition (2006) [documents
51/848/FDIS et 51/857/RVD] et son amendement 1 (2009) [documents 51/928A/CDV et

LA lo-A0iDALel

DL1L/IFUIN V],

Le contenu technique de cette version consolidée est donc identique a celui de I'édition de base
et a son amendement; cette version a été préparée par commodité pour l'utilisateur.

Elle porte le numéro d'édition 3.1.

Une ligne verticale dans la marge indique ou la publication de base a été modifiée par
'amendement 1.

La version francaise de cette norme n’a pas été soumise au vote.
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La présente édition inclut les modifications techniques significatives suivantes par rapport a
I’édition précédente:

a) tout au long du texte, I'unité utilisée pour les angles est le “radian”;

b) un ajout a été apporté en 2.1 : “Tous les angles sont en radians”;

|2 _ |ndzg/d3 a |2 _ |nd2g/d3

c) remplacement, en 3.9, de I'équation -~ =——F%=——°>_ =—">—
) p q A2 Dﬂ'(hl - hz) A2 Dﬂ'(hl - h2 )/2

d) de nouveaux noyaux “EL, ER, PQ, EFD et E planaires” ont été ajoutés dans la présente
édition.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Le comité a décidé que le contenu de la publication de base et de ses’amepdements ne sera

la publication sera

e reconduite,
e supprimée,
e remplacée par une édition révisée, ou

&

¢ amendée.
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CALCUL DES PARAMETRES EFFECTIFS
DES PIECES MAGNETIQUES

1 Domaine d’application

La présente Norme internationale établit des régles uniformes pour le calcul des parametres
effectifs des circuits fermés de matériaux ferromagnétiques.

2 Regles fondamentales

Les regles fondamentales suivantes s'appliquent a cette norme.

2.3 Les calculs sont
magnétique fermé.

2.4 Chacune i
moyenne comprise da

2.5 Toutes les i
encoches et peti

trajet du
centres des
associée a_cette
adjacentes.

aongueur doit étre choisie comme la moyenne des deux sections uniformes

Calcul.des paramétres effectifs I, Ag et Ve,

Les parametres effectifs peuvent étre définis comme suit:

|L=C’lC, A =CJ/C, V.=IA =C’IC}

I est la longueur magnétique effective du noyau (mm);
A, estla surface effective de la section transversale (mm?2);

V. estle volume effectif (mm3);
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C, estlaconstante du noyau (mm-1);
C, estla constante du noyau (mm=3).

3 Formules pour les différents types de noyaux

3.1 Noyaux toriques

o
o
=)
¢
IEC 584/06
3.11 : ) ction transversale rectangulaire a angles vifs
3.1.2 3 les de section transversale rectangulaire avec un rayon de

1,7168r.”
h =h(l- k) k=-r—"°20_
L=hA- k) =

3.1.3 Pour les noyaux toriques de section transversale trapézoidale a angles vifs

hp _ h(l— k7) k, _ h(tan.a A tanﬁ)

a,—d,

3.14 Pour les noyaux toriques de section transversale trapézoidale avec un rayon de
I'arrondi moyen appréciable r

he :(1' kl' kz)
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3.15 Pour les noyaux toriques de section transversale a cotés frontaux a arc
circulaire

_po_dimdy
¢ 4sin’(p/2) 2 2 2

. d,-d
@ =2arcsin —+—2
4T

NOTE Lorsque le bobinage est uniformément réparti sur un noyau torique, on peut prévoir qu’en tous pojnts-a
I'intérieur du noyau torique, les lignes de flux seront paralléles a sa surface.

Aucune fuite de flux ne sortira du noyau torique ni ne pénétrera dans celui-ci. Ceci (justifie
dérivation théoriguement plus correcte des parametres effectifs qui ne tient pas compte de_I'hypethése d'aprés
laquelle la distribution du flux est uniforme dans la section transversale.

3.2 Paire de noyaux U de section rectangulaire

NOTE Les noyaux-(Plaques) U + PLT utilisent les formules de noyaux U.

Ap
Area
h
o A2
Surface
A3
Y Surface
Section Y,
Section X-X
IEC 585/06

Longueur du traje

Longueur moye trajets du flux aux angles:
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3.3 Paire de noyaux U de section circulaire

NOTE Les noyaux-(Plagues) U + PLT utilisent les formules des noyaux U.

- <

1

Az
“Surface

4 X />|'4
LN ] = = = = = | I -
<:\\,_ _____ A 7
/ i \
i | i I )
| 4 | =
A s B | : /\
o Ao ! i 14
Y Surface Y " ; ’;\\{

Section Y-Y s

Section X-X

i romes r faciliter la fabrication.

IEC 586/06

Lors du calcul d’'A,, ignore

g:g+g:%@+h)

Surfaces moyennes associées a I et Ig:

_AtA
A= 2

_A-A
A= 2
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3.4  Paire de noyaux E a section rectangulaire

NOTE Les noyaux-(Plaques) E + | utilisent les formules des noyaux E

[} y
z / Ay
v A Surface
O S ——— Al
I Surface
Section Y-Y I
X P

IEC 587/06

Surface de la demi-branche centrale: 2

Longueur moyenne des trajets du flux aux angle
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3.5 Paire de noyaux ETD/EER

<
<

A
A

N

|
. | | j
y A Surface { e ———— SRR /: )

Nk

Section Y-Y

Section X-X
IEC 5
A1 est égale au rectangle b[%a—c] muains fa e@g ent Ac.
/ ] i —Xp

b
d,

Longueur moyenn

1
NOTE Iy estirelevé & partir de la valeur moyenne de E(d2 — dg) (C - d3 /2)
et

Surface de la demi-branche centrale:

A A’ A7

Surface

R ="ry= Iy
La condition pour obtenir Az = A3 est la suivante:
S, =0,2980d,

Longueur moyenne du trajet du flux aux angles:

8/06
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n
L="(p+h
4 8(|0+)

ou p:%—lz——

N N
=g 1251

Surfaces moyennes associées a l et Ig:

3.6  Paire de noyaux P

—_—
G

Surface de I'anneau extérieur:

A=A- KN
La condition pour obtenir A’ = A’ est la suivante

S, :—%+ %(dl2 +d22)

Surface de la branche centrale:
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A=A- K

La condition pour obtenir A, = A} est la suivante

60205 © CEI:2006+A1:2009

Surface de l'anneau:

n est le nombre d'encoches.

Facteurs de noyau associés a l:

Surface de la bran

Longueur moyenne des trajets du flux aux angles:

I4:I;+I;’:%(281+h)

1
4
. 2b
d, +d,
ol
b estla largeur d'encoche ; %

4

Surfaces associees a I, et I5:

A, =%(7z—m9)(d12 ~d,")+ 2 d;h

A = %(dsz - d42 + 4d3h)
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Facteurs de noyau associés a lg:

| 1 d,

o _

As
g d,- a

A’ ad (z—naVh?
0 Z\ 7

———In
(r—n6h a

3.7 Paire de noyaux RM

NOTE 1 Ce calcul est également applicable au type de noyau sans trou.

9

NOTE 2 Les noyaux (-plaques) RM + | utilisent les formule 0

o
3

au
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Type 1 - RM6-S, RM6-R

ImaX = I/max + I”maX
IEC 590/06
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Surface totale de la branche extérieure:
1 . 1
A :Eaz{1+ tan(ﬂ—%j}—ﬁdz -=p?

. . €
ou S =q—arcsin—

P

Facteurs de noyau associés a l:

ol f:|min+|max ’ Dzﬁ
A

2l min

Type 1:
Type 2:
2
7 (dzz +d, J—%dzdg cos(a - f3) - b
2sin?
2
Type 3:

e 1 .
| =—+—|1-sin— [d, —¢C
max 2 2[ 2} 2 )

1 IB 2 1, 1, o T ;2
=—¢=—d,”+=e‘tanf——e“tan| -~ |-—d
& 4{2 2 tpEenh3 [ 2] 4 3}

Type 1: RM 6-R:

1 1 . 1 V4
A, :Z{gdzz +Ed2dssln(a—ﬂ)+z(c —d,f tan%—zdsz}
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Type 2:

Type 3:

Surface du péle central:

ennes associées a ceux-ci:

<A

NOTE->Ce calcul ne tient pas compte de I'effet d’enfoncement du ressort et du goujon. Ceux-ci peuvent influer sur
le tésultat du calcul, en particulier pour les noyaux de petite taille.
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3.8 Paire de noyaux EP

Il |~4

it NN

A
o
f
I
x

7

\x\\&
7

v i
S .

K

6 Section X-X
IEC 591/06

En tant que paire:

S

Wldzm

Q ab .2 18- d,d, /2f

s h _ 16h,
ABZ ﬂ.z £14 7z_2d24
2 J

Surfaces associées a I et I5:
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b T d hy —h
|4 =|4+|4 =?(}/—71+—14 Zj

 |z-a),? +2(ab—nd,?/8-d,d, /2)
7= 47— a)

ou y est un rayon hypothetique bissectant la surface de la section transversale de l'anneau:

A = { b——d
2 8

3.9

A
A
S|E &
\\ ‘ '
|
;%ﬁ | / | %
d ?E‘ | J L U« Ay % I \\ v
o o e S A
] }
X—P ‘ —
hy
" = =
Section X-X IEC 592/06

Surface totale de la branche:

N>

(d? —d?)-2nt
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. f
ol [ =a—arcsin—
d,

Facteurs de noyau associés a ly:

_ I min+ | max A7

2l min Ag

ou g

Surface de la branc

Longueur

’ n 72
|4:|4+|4:§(h1_h2+d1_d2)

A, :%{A1 + Z,de(hl — hz)}

g:u+¥:§%u+n—m— §@£+di%

n

A =207 -0 )raty(h-h,)
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