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A Numerical Calculation of Eddy Current Field
by Applying FEM and BEM Alternately
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Abstract — The finite element method (FEM) is suitable for the analysis of a complicated region that includes nonlinear
materials, whereas the boundary element method (BEM) is naturally effective for analyzing a very large region with
linear characteristics. Therefore, considering the advantages in both methods, a novel algorithm for the alternate
application of the FEM and BEM to magnetic field problems with the open boundary is presented. This approach avoids
the disadvantages of the typical numerical methods with the open boundary problem such as a great number of
unknown values for the FEM and non-symmetric matrix for the Hybrid FE-BE method. The solution of the overall
problems is obtained by iterative calculations accompanied with the new acceleration method.
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Fig. 1 Approximate error by the finite boundary condition
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alternate method
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Fig. 6 Determination of the boundaries

34 ZA24do YHMERA ZIEtS}

sk mE WERALS A5} e ol AARLHY
WA EYAE EEH AA ANARY BFE =R
KEFHEA QAN FBLLYD FA2EEY A=Y
2e B3 2ok
[KHA)={f) 4y
[HA)-[G)g}=0 @
Fead  AALLREEE ANGEAL Ade) &5
q= Bl YA, FEHAEAANE F 5 WPz
Aoz AMHIAY AT AA €9 FAHo=
a9 73 gl wEALe) HEFHHL FALLEE) WA
golog ALY AVPYYL AV E @
o BALEY AAY ANE e} AT
WAANY He g3} 2ok
(A)=[HH A} Gl ) 3

459



TWEBF RN 49B% 73 2000 7R

- {@=(GI''[H){A) (@)
{Api)=((Hi[Ginl[G) ' [HI{A) ®)
o 714,
[Bl=[Hin)+*[Ginl[G) '[H] (6

F4 g9 ASL AFANA FFHZ AN 93t o
H9 A7EHEDE A2 TE F A
{A)=[B} A} [@
wrebd, AALAge WA EL: Ade AH6)d BE A
A3t Aol oF erd HEAALR & Hol Tt
8ok,

1
KEQAHD FHRAYY ABUEHA
I
JleadA ®0Ix 43
—5—
SBRAH A
1
BARLE WEA LN A
e =X €3
1
L .

T HEs A9 5 B

No l Yes

a8 7 ZAesHel HojealA Z2iatst
Fig. 7 Simplicity of the BEM matrix
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Fig. 9 Error distributions of the magnetic flux density
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