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Abstract

This paper presents an electromagnetic finite element analysis method using domain decomposition based on the Finite Element
Tearing and Interconnecting (FETI) method. This method specifically addresses the extended FETI techniques of FETI-dual, FETI-DP,
and FETI-H. The accuracy of the solutions obtained from each method was validated using the electromagnetic scattering field and
the Radar Cross Section (RCS) of a PEC cube. It was demonstrated that the FETI-H method, which employs a First-Order Transmission
Condition (FOTC) at the subdomain boundaries, exhibits improved convergence and computation speed.
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2-1 Dual-version FETI

A7) Ak EAGIA 4714 A (1)3
T2 WA o5 AR, o714, B
A

—VXE") k B =—V x

LV ><E““)+k‘€ Em[

”

(1
okokel] AbehA] 7F ¢hd EAN(PEC)C] A%, 4 )¢ 72
of A3 & slom, TA FHAM A7) +H
(tangential)J > ZA3HA] 7] Wil tglEd AAx
ZA(nxE* =—nxE")o] FoHth o7]M, v AA a4
Fgelr, s= A g9 Hz HS v sith

m

FEY)= f/ . (v X E¥) - (V x E)— ke EY - E*|dV

H,

_%ffs £ - AE9)as

)

Tt 2 2)= gntstE W 2 (generalized variational
principle)& 2§31 4 (3)2 2ol BHHH, 4 (3)9 %
8.4 3 ¥ (elemental matrix) @t 2t} % 7k 94

of tial A A= AXA HE A 5)9F 2 FE
< B9 Mz gs

o} F7HH 02 ol & 3at
HE 714 T4 NO)E AR}

2202 WY 714 g

SF = {E?} (KHES +SHEY (B E) =0
pe 21: 3)

[K°]= m {(VxNe) (VxN)— ki N -N° |dV
| 5° ]:ﬁjsN .P(N*)dS @)
[KILE} =1/} )

FETI W& A 4317] SlsiAe=
Z}o] Hod o 2 ppofol 3, 7t
7] g AL o3 2t

ofr

H/H o(t)]

AR A4 4
EREER R

% o
PNe N



2oy A7 S BU5) AL 99
w2 A48 98 WIAES A4 (129 o) §H 42
EST A = S [ES s
(Sm)e =[S ie)) AT, A (192 489 £E HAa0, Ao 4
(148 AHe8) 52 BYaT we Fodely s §
K,

R )=[ KT [T O e

SREAN
zo] Aolgink

= A @®)
=k - NEY

P Ul IE 320 Dok (e =[ KT ({1 1) (13

EY =T (-8 T W -k EHE) 14

([E-[ENRT [F) Ha=td)-[E][E.

an
l_l
r——"-ﬂ
]
-
~~
—
5°)
~

2-2 FETIH
) BEE2 YA GARTE RYY 29 A \Z[BS][ T[T
o 270 o] A B Z&H Aol Jb5ahv, FETL % =

=

-

A 4 (10)3 o) Felale e AR LANEA LA

(K. 1= [ 5] (&) -[xe Ix: T [&2]) 5]
(10) {d,}= Z[BS][ b

od71M, 13 A ZAS F9dd Fodg o (a9 - ‘\:Y T 5 s s L) o
- - bC = 'BC ‘fC - KJ"C K./‘T f
ae ho) nge o =2 [aT - TTT )
2.3 FETIDP o714 [B],[B]E 247 F49 W b, coll P
74AE FZ3l= Boolean A Z oM, o] Wt F35
FETI-DP W& A835}7] 93 27] 2 A2 o 7} FolH)

705



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 35, no. 9, September. 2024.

. Al=2fold 22t

A EY 0] MATLAB 2024a version 7 18 13}
e Tzl A (163 22 A3 dAbehs el
a4 atH, AlEdlol A F3k4EE 300 MHzo ok 3

L IH 2 % T 304 mheba ) w7k 0 2 FAJE B
Pa

Einc -1/ \/2_(_af + ay)e*ﬁco(\erJr\E:)-‘@ (16)

)z plane(x=15m) N <

3m

3m

J8 1. ¢4 ZA(PEC) FE 72 2 ANE &= g4
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