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Hybrid Element Free Galerkin-Finite Element Method for 2D Electromagnetic
Field Analysis
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In this paper, a new hybrid computational procedure utilizing the element free Galerkin method
(EFGM) and the finite element method (FEM) for electromagnetic field analysis is proposed. It is well
known that for problems which include moving objects or objects which change their shape, such as in
shape optimi-zation, the FEM is not the best solution. For such problem the FEM always requires
remeshing of a part of the entire analysis domain which is computationally very expensive. We have
recently proposed a new computational approach based on the EFGM which requires only nodal and
boundary condition data to solve for the unknown field. Although free of mesh generation problems, this
EFGM exhibits low accura-cy if the nodal disposition is not uniform, and longer computation time than
the ordinary FEM. To use the advantageous of both EFG-FE method, we developed a new hybrid method.
In this paper, the proposed hybrid method is verified using several examples.
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Fig.1 Typical analysis domain with
subdomains
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Table.1 Input data of square coil model
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Fig.2 Square coil model
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Fig.3 Cumulation error

Table.2 Computation time for square coil

model
Tk FHEIREH (sec)
IREFRNTE( — R a) 2.1
RAMENTIE(T — X b) 3.2
FEM 1.6

PRRRAITIRAIC LV R 7z,

N =3
C_ﬁ%ﬁ LEDve LU O AR D R <100

Al AR AR 23R 0 2R
(5)

C IR T, Mxiass ¢ L EoiEEL2Fom
HOREDRE2ERDOENS BB DLINERLTVD,
Maoxtid a2 R 5 M2 A V&G T 50mm X
50mm DFFHTEIEICHE T-HKIZ 2025 SFEAESHT
B, FEEKIC kw1%+\&ﬁ®@ TE R
AXETND, Figd L0, IREMINEDr— R a
& FEM O34, #ixfiizs 0.03 v AL EOimfE
M. RNTTEI R D 5 BE 5% TH Y | Hissks
HWOL-r—Z2 b Tl 2% T Lo TND T &
DD, TG IBARITIEITE SRS FEM
kHLﬁAi FEM & [GF2F DRSEE NS S,
MO T UHGEN END Z LN o7, e,
ﬁﬁﬁﬁiFM&&mmﬁ®HL&,Xafm
FEM @ 1.2 f%, {88 & L2 — A b TIEK
2z Lo TN 5,

3.2 AL BET HEEDIRET

BT MRS 5551250, Fig4d (IR

TETNVERD BT D, EMETEEE EEF%W)
FEM T L7ZRER L 1RET DIRAMITIAIC

O FRAT LTEAE RO AT 5, 2 2T AT ﬂﬂ
W= A5 —# % Table.3 I~ 7,

Table.3 Input data of movable coil model
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Fig.4 Model with movable coil
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Table.6 Input data of Eddy current model
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Fig.6 Eddy current model
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Fig.7 Eddy current density
Table.7 Computation time for Eddy current
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