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Calculation of 2D transient eddy current field by ES-FEM-BEM coupling method

WANG Yangyang, JIANG Xingliang

(State Key Laboratory of Power Transmission Equipment & System Security and New Technology ( Chongging University) ,
Chongqing 400044, China)

Abstract: To improve the calculation accuracy and speed for 2D transient eddy current field, a method ( ES-FEM-
BEM) combining edge smoothed finite element method ( ES-FEM) and boundary element method ( BEM) is
proposed in this paper. The method integrates the advantages of ES-FEM and BEM, which has high calculation
accuracy and uses less memory. Compared with the traditional FEM-BEM coupling algorithm, ES-FEM-BEM has
obvious advantages in improving calculation accuracy with the same meshing density. A 2D impulse coil-aluminum
plate model was established, and the magnetic field strength of the aluminum plate surface was calculated. Results
show that the maximum relative error between the calculated results obtained by ES-FEM-BEM and the measured
results was only 3.4% , whereas the maximum relative error between the calculated results obtained by FEM-BEM
and the measured results was up to 31.8%. The proposed method can provide reference for the analysis of transient
open boundary eddy current field.
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Fig.1 Diagram of the open boundary eddy current field

2 MAERART-HLFTHEENA

2.1 BABERTIE
PG FROCE AR A BROTAY AN L X
SR — W IO T 500, SRR 1E8
TR T B T0 N 5 AR BE LI A, 6 BE L
AR AR TERTE MU G 3 XA BR TR A 9 FR 4
IS i P R G S W)
dw,(x)
ox; )=

ow, -
[0y,
S, O SR RDENRG W - &) WO AL,
HkiktH
- - B 1/Ax, xe.()x;
mx—m—wu—n—{o, .\,
Horbt A SRR TR 6 2 Skt R E
.

(Jrti )

[ I____________ —_——— e,
I

1 [Fypermesh b s | PEM, 58 =g i g | 1

I B AT RHEK2 [ 1]

s .
|

| e T o g e SRR R R R

| HilE K2 I

____________________________

SRR AR R A ~—| T M A K

SR S B
B2 HERREE
Fig.2 Calculation flow chart
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Fig.3 Edge-based smoothing domain
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Fig.5 Impulse current varying with time
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Fig.6 Distribution pattern of magnetic vector potential A
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Fig.7 Tangential magnetic induction intensity varying with time
(r = 10 mm)
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Fig.8  Vertical magnetic induction intensity varying with time
(r = 7.6 mm)
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Tab.1  Comparison of efficiency
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Fig.9 Magnetic field strength varying with eddy current density
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