Part 2 -

o] A o* -7

o

55

w5 A=A A HP B Q4
3484

oy =

AR 1EeEE WFlERY A A

e ed

A Study on the Resistance Welding of Metallic Sandwich Panel :
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Part 2 - Process Analysis
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Abstract

In part 1. optimal process parameters such as thickness of stopper and welding time are achieved to produce high
strength ISB(Inner Structured and Bonded) panels. Developed process is different from the usual resistance welding
process in the number of points welded at a time. In part 2, Numerical modeling for this new process is proposed
and the variation of contact area with respect to the gap of electrodes is studied through FE analyses. Besides, it is
tried to figure out the welding nugget formation and proper distance between welding points. FE analytic results show
that inner structures are melted more than skin plate, and current distribution between points to be welded can be
controlled by distance welding points. Comparison of some FE analytic results with corresponding experimental resuits
could confirm the validity of the proposed numerical modeling.

* Corresponding author : sjna(@kaist.ac.kr

(Received June 10, 2005)

Key Words: Sandwich panel, ISB panel, Resistance welding, Ultra-light structure, Contact resistance, FE analysis

.M B

ISB HAIE 24 N=A] dA9 4Fo2 n4 +

Z  Abololl YIRIAIA M=
. AA A7t 1~3mmelo]
o, U _7=:7<H7P 73 ‘3-1 BAEE F7F A7le 9,
HZ= 9 "7l =A
| %XHO]U}D. 517] 11 FS o83 ISB &A A}
AL O FeiT 22l 13 83 Al 98 FAF
A 8EE T 7IEY Wide B2 Aot A
o ekl HEH FHNA FFCAMe 4 EE

2EREE d33ln EAske dFe APATAE
oaia B REo] ot Fou " ISB /A A

REEBRSET T23% B, 20054 12H

AW M1 Yt Sz g dy A7ERE
& 330 48471 A 013%—3— Axolet.

£ a7 fRacdns S SvEAd
FR72A AREIAG YPRIE d3sa, ol
dgor GllaE B Hte £ vEE
dz3gc. £, ISB B A% 330 Qold @ &
B F99 ovl SHE /1E UYL $HARY U
w7 wARe FRERS 998 Ba g 4
PI=E $AF 5 9t AL FAVAL ASIT

2 &|A g gl ooz
21 71A% siA & MY

B =9 part 194 3 ¥e2 HAgd 2EH

551



56

(stopper)®l Eol= £HAIZ B9 A= 14L& 4F
Sl FAA7IH W REFRA <} R Ale]e] HEH
g 2483 dES AR Aoste F83 H
golt, & AdAe 7IAAY & Bk A~EH
Fol Wl w2 Wy F2EF o #Aje] HEd
A HEWEA Hslel AEHY £ E HIE 9=
st Az Addne) vuE B ElgAdS
AESIA

e W 4 =239 ABAQUSE ©]&3ld
3 313t 29 part 19 A 2 A
WSS g aeisied 248 AlA Fig. 13 2ol
3-DEYH S T A BAXE SAsE
210GPa, 35 332 240MPa® AA s en Wi
TZE BAAE @AHASFE 210GPa, I8 338 S
A00MPa2 AAsiAct. ¥4 dd9e Eaael e
TZE Ale]9) HEFHoly] HEd] FEFHANHE 845
ALsHA At 2 Mo e APaA 24 92374
Mot SEA 84 1910070 5 & 111474709 84E
LB en ZIAA sade & 4A7o] A8EA
73A AL Fig. 29 Zol 3 Ao €S 2%

s <—| woven metal

(b) Modeling of mechanical setup

Fig. 1 3D modeling for mechanical analysis
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Fig. 2 Boundary condition of mechanical analysis
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Fig. 4 Sequence of analysis

First thermal-
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Second thermal-
electric analysis

Fig. 5 New contact point

#axe] BRATNE Fohry] 93 oML Ay
49 AEAYL 002 7Msta 4 £33 Ao
Aot gz B #HdA teEs mde Fig. 59 2
o] APFH|N AZo] o]Fale] 30| o]FfA nj
N2 AZE wzo] LAey] W] A3 HA) H=
AR B2A 002 7HE & itk Y HHAA
A WA G-77) 4 29U B 2R A A
weg B A e SE g 255t 2
A% A0 BE a8n £ A AR S B9 A
£/ o] LY BES el BE pd 4
A Axs 2 "t Ak

AE Age OLT 2e &A= Asdd. A
A G-A7) A A HER oA Lurt ASd
= dEME A& AYS 002, == A 72X 8
71 e wEd gEldE A SXPd d-A7164
oN 257} gzt wet 2P FE AYS AMe
4k AEA A He xzd gEdE F uR)
AR SR e FE2GHL o] gdle] HEAYL
Axadth. Ag G171 SN el ol ex
7b SEE wEd AE AYS 022 2o olf:
ojml o] =olA HE: Ao] gl7] Yotk Hx
A ol Lurt A% RE ST LErt Asdd
woof tEAd HE S A WA d-27] A A9
ex Ao we JE Age] 2AE e HEF o
fE 7 Age T 2A Alolo FZo] Hl4 B7)E
of o8] Hal Yrlol LAt 2%st Letd a2
o] ulH E7150] EF=o] HE WA ZrlshA Hu

kil
-
-l

KRG F23%5 F6%. 20054 12F

First mechanical Initial
analysis " Pressure temperature
v ; ]
Second
mechanical
analysis Contact resistance
No !
&‘;%aq 1 First thermal -electrical
? | analyst
Yes ! i
initial
temperaun e Pressure Temperature
Contact resistance L, Contact resistance
I l
i
Second thermai-electrical
analysis

Fig. 6 Flow chart for analysis
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Fig. 7 3-D modeling for mechanical analysis
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(a)
(b)
(c)
(d)

Fig. 14 Current distribution on each cases
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