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D Eddv current fields in asymmetrical conductor with a
f) model are analyzed by using new time stepping 3-D
» s method. The method is capable 'of modeling the eddy

™ analyzing the characteristics by using only. scalar potential

¥
#* in three dimensions. The calculated values of magnetic flux
ared with the measured values, and the results indicate

ed method is valid. i
[, INTRODUCTION

| ners concerning the calculation of 3-D eddy current
are using a (;omjhinzilion of a vector potential and a
ential to solve the electromagnetic  field in
ion region [1]. This paper proposes a new time
anjc cquivalent magnetic circuit network (EMCN)
1 which can analyze the eddy current in 3 dimensions
& only scalar pétcmiu-l. Additional variables like electric
b potential are not needed to be introduced in the
§. The proposed method is a numerical analysis method
4 on the magnetic equivalent circuit. In this method, the

s model is divided into hexahiedral clements like 3-D
8 and then equivalent magnetic network is constructed by
ecting  the .center ol cach  clement. CAlso, the
tomotive forces (MME) duc to the induced currents are
as passive sources. in the network. Therelore, by using
scalar potential at cach node, it s possible 1o model
tion motor and analyze its characteristics in 3-
nsions. il gl '

| IL MODELING OF EDDY CURRENT

In order to analyzc cddy current using EMCN method, the
faduced current due 1o the clectromagnetive force (EMF) is
espressed as MME with a passive source in the conventional
mtwork. From Faraday law the induced current density can
be written as follow: ; i il i it

Vx7J, = 50(!_?3” dr Ean)

urface § Here, the induced currcm'_L‘()li][mtjllétlt of each direction in the

urresl § ©onducting region may be expressed as ‘the time-changing

width, magnetic flux linked by the region using the Taylor series.

- BH The governing equation plus the induced current term is as -
dolloby it iR it

SH =] ds [ s e

vethod § Where, J; is input current density and /. s eddy current’

Vol 31. -deﬂSlty_. From (1) and (2), we can obtain following relation |
.USi o At e L

B ng the time _han_m_m_l;b f_orm._

anics. O'Ry=F'y (3

where R 2(R 4 R ). Fly =(Fo + Frp ). R, and Fy are
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the reluctance and the MMF due to the input current and
R,, and F,, are the added reluctance and the induced

'MME due to the eddy current, The're_fére, we can get the new

reluctance and_MM_F with the induced current :'mcluded. W&_z'
then can solve the netwOrk using Lhc-f_at:t_tha.[ the magnetic
flux has to be continuous at all nodes. it :

[11. RESULTS AND DISCUSSION

In this paper, in order to verify the effectiveness and
accuracy of the proposed method, the eddy current fields in, |
an asymmetrical conductor with a hole is analyzed. Figuare 1
shows the analysis model. The calculated value compared
with FE analysis result and mesured value are shown Fig.2.
The EMCN result show a good agreement with FE and
measured values results.
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Figl..Cumpariknn between EMCN. FE and measured results|
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