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ABSTRACT : In this study, we developed an analysis method of plate forming by induction heating, verifying the effectiveness of the
present method through a series of experiments. The phenomena of the induction heating involves a 3D transient problem, coupled with

electromagnetic, heat transfer, and elastoplastic large deformation analyses.

To solve the problem, we present an appropriate model and

an integrated system. Using the present analysis model, we can estimate the plate deformation in heating without experiments and

simulate the plate bending process of induction heating.
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B = Magnetic flux density [T]

D = Electric flux density [C/ m?]
E = Hlectric field intensity [V/m]
H = Magnetic field intensity [A/m]
J = Current density [A/ m?]

o = Source current density [A/ m?]
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Fig. 1 Heat generation process and governing equations
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¢ = Permittivity [F/m]

¢ = Permeability [H/m]

FE7ME X&' Fig 29} o] 2749 gHo g projAH,
49 18 dAF7VE F=sHe JridAeln o9 2= dHF
(source current)7} AE F7] BEo|th. FE 7HFoA AR
v A9 Fade d¥Faau(power frequency, 4 kHz
- MHz)o|H o3t Fulg JHoAe AL T2
H 9)A F(displacement current)3-2 FAIE 4 gtk @R
ARFY FRIUEE 7, & b 4 DERH Zzte] 499
o gk WA AL A @), A (5)¢ 2o Ak

B

VXE+7 0
VXH—-ocE=( n 2, @
v+ B=(
vxH= ], n 2,

()
v - B=(

9 99 13 49 29 BAcMe FARDES 45T}
AAY A9 A% ZACRRE 4 (7 2ol F1EH

Bl‘n1+Bz‘n2:0 on F12

©®)
HIX n1+H2>< n2=0

2 Aol we BAC T WA AEoln A 12
99 134 Jo 29) 4} gsolc

Region 2( 5)

Regionl( £24) ,
air,

eddy current

source current

interface( I'yy)

Fig. 2 Typical Eddy current problem



82 W57 AT

7ol A7) W TAA Ash ¥7] 24 THH VE &
deka AgAEe} WA Avle A ()9t ol T % Utk

B=vxA, E=—S4_gvy %)

5 7hde 2% ARt SAA @3 n{ dde) A

ol P9 VE A A ()L o838 o 99

AG)E Belska 4 @)% 2ok
1 dA

vava—ojﬁ-:O n 2, ®
i—vxva—o*aT‘?=]s n 2,

FARE A2l st Z3hharmoni) 2 718 § glen
AAF U=} 2] Wy T A 99 o] xIY
k.

Jx, v, = Rel J{x, y) exp(iwt)]

4 R

©
A(x,y, D= Re[ A(x, y) exp(iwt)]

2@ A 9 289 AelA =A(Coulomb gage
condition)& 233pA 24 (10)3} 2ol APt
v2A—iwonA=0 in £,
(10)
vZIA—iwopA=—p], n 2y

2l (100 28E 27] ¥y L4 A} FAE o|2RE 4
M HQ2E ol&std AAFE X9 FEY(Joule heat)S
AR 5 Ak

y 10mm 5mm  10mm 4mm

K> M > >

LW

!IOmm b S

core

| - coil

> «Imm

Plate

Axix of Sym.

(a) shape of heating coil

\\\\\
b nnnus

|||||
HT

(b) finite elements model
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