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A Study of Analyzing Cowl Top Otr Panel Using
Static-Implicit Theory
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ABSTRACT

The static implicit finite element method has been effectively applied to analyze total cowl top otr panel
stamping processes, which include the forming stage. Complicated and abnormal large size cowl top otr panel
was analyzed by using commercial program called AutoForm. Analysis results examining possibility and
validity of the AutoForm software and the factor study are presented. Furthermore, the simulated results for
the total cowl top otr panel stamping processes are shown and discussed. Its application is being increased
especially in the automotive industry for the cost reduction, weight saving, and improvement of strength.

Key Words : Static-Implicit finite element method, auto-body panel stamping, forming stage,

AutoForm

Aoz AsfA do ddel F JA HEsoiAn
M E A wofolch A%t iRE HE JHPEL Ax
TR Fol Adtd 2AEPE FUEA Hol A9

g FEYEL T4 BAYE o)L TYEim, e, YAEF o rHeddel dAsA Ao
MEA 248 Yo AES Boi AosH AY Bashn EHAel 54 LSS WA ool
& 2, AT L WARE UT YANY So 2 Atel9] Hluwz & A ¥ T A A

% BASE dMa] k] 1 A4 a3
AR sAtgo] 8 FEHI oY A& duF

v AFGEE A YA - dEZY ARY, BBAlEdTA o urssl Slgd e weie i
' = M B 28 8% st % .

Faculty of Mechanical, Energy & Mechatronics Eng., Res. Inst. of = H? 1S ) = 4 P gl
Adv. Tech, Cheju Nat'l Univ. e E&AT 734 (efficiency and rohustness)&
« JFoisn g o] & 2% 89lo|r}{1 2]

Graduate School, Cheju Nat'] Univ. o , .
v Dicar A Awyoz wEdy THE 2493 (quasi-statio

DIEART CO. LTD.

36



HH-UYAX o|2Z2 0|88 Cowl Top Or &M slAMofl 3t o1
Hgogr FH4Y Auo FPYEHE FAE F E5o e,9 71 9]l e%' HAIBIYCh
<, ol Algdeld 3] &y A 7HA £F/FY
A& -l H(static implicit, SD, A 3 -2 H(static E oX ox "
explicit, SE)Z2]lx  %%-9]% (dynamic explicit, R R
DE) W% o] solth MAdoz LS-DYNA3D, Gas=E,-E; . g7 =¢,- ¢ (2)
PAM-STAMP, ABAQUS/Explicit, RADIOSS, 59 Ea3 _ GmiEJ‘ e — aiej )
A Hlexplicit) AZEHojEo] Futs] 2oli QU
d, ol A dryor EQshe YEHEEA X
. ) - ] axa3
g vy F43 fgste], ty, 5ds E4E v I
o AL el o U7 wEeld w3 o3

(Implicit) 2ZEgoIZA FH A¥- 23] Alel
Al el A Aow 2920 Kublins 7t 7fdeh
Autoformo] gle=d] WAA Bglds B8t +
& meldh: Wwesdt H&abs 4448 (adap-
tive automatic mesh generation) 71&% 371l
A3sl gas) gk el M+ Ay Z%
74 gleH3l HeAsar 44 712 Ay
Zol Y REHoza Mo Boj} HeYytZo] &)
st Ao Ao, HeAEas A4 Vgl e
Aol H AR oS HASEY] std #He
ARES AHRE dadde] dud oF HaAA &
A Azke] AEd dE S R Y] Wil wis A
Al Aol HHsdtEE vt

ol u__
o wio

N

H

n.= &

Ay SA Figld ol 33k FtellA e
3l 2 4 Uk @A B4 (step-by-step procedure)
oz wAddH HEL sk glol, Azt Gl
Aot 4+ At7A] 1 29 Betel WY s1EdAL
Fig. 1014 6'7 ¢°2& wagwe 83 ¥/
(convected coordinates)® UERND, F 2 whg
ol yaggoz FoAh G 3% g5 W
3 ¥y F 4o P3uME vehn, G¥%
g% zt7te)l Aed e uehdch WE A el
M 712 e (base vector) £ E, 9 11 o9l Eog

Ueblidich izt 2, dEE SAedA e 71E ¥

124
-

= h"‘

[><
v,
>
-

XX

Fig. 1 Polur coordinates system of transformation
process.

3

el Waeld WelWE ui

u=uE, = u,E* = wE' ()
dArey u=G%uo|c 181~ sE5e A
#EAZ, @ 7155 AR FHEA HHEAlrec-
tangular cartesian coordinates)® ‘bl A {3
FEA A ghagxel ¥dE WA (lagrangian strain
tensor) € U3 ol HAE $ 9t

€ = €,3E°E? = ¢€’F F, 5)
1 .
€ay = 5 (gaj - G(li) =
_;_(U(li+ui.tl+u U 1)
1 N .
= ? (“‘u.) + U .t ’u‘(’lujr.,J) (6)

o7lol A Fobz WA G o #asje] T
m} E-(covariant differentiation) & }EP“C} eh17
A SEHUAME d¥Ry vHYERE Y, oty

37



1y E-2HEMY

(DA 2ol vebd £ Atk
€03 = eaﬁ + Nas D

01711"1' ea;; = % (un,d + u,.L(I)’

—

Ua,; = 7 7,:1“’

¥ S (large deformation) S &g A Fa=

A ¥R A (updated lagrangian equation)& o} 3}
Zo] Yepd £ otk
AS*%e zdV o+ [ ™ut SukdV
Vo e
= / ot H5u,dS - / 95 e,5d V @)
Slo "O
®A 9 AMNE FERH Shinr} Yang (419 3=
T BEo £Exo] vy Eg FAARAA 0l 23
Piola-Kirchhoff &#HF ¥ s173d HA &7
FAA R FolHGH,
A8 = L"@"Pe oo (9

2@l #e AHE 4835 Shin? Yang{4]9

= FEd £Exo gy, HllH ol FgEe
(anisotropic yield function)& &3l A g de]o]

I ABHE $AEE PN 4y [re 7
29 =256l 2 AF=ol Atk 99 B (94
& Adste Fesw waA Amd dE FFFH
AQE ez Bg4e 4 F71 Aok

du,  Bu
[Pe, e ,dV + [ 7 gy
Jopreasedv: | g 5,

- / ot 36uds - | %6e,,dV (10)
sy v ‘

22} Piola-Kirchhoff 38 ®iMe] AEE2 A
EA M9 Kirchhoff 239A HEN Zorng &
g Heage AHAEAZ MY BASGL S

38

7t @ #EAY v 2 o die IdEgE & 5
otk W9 Z8(displacement increment)E2] ZAMgk

& 10AS AHg ool ARST b + AtAzrel 4%
e SHRES 9N A8l 78 & Aok

(Saﬁ)(fo+At) = (S°%)oqp AS9P (1

(Taﬁ)(mm) _ (SqS)(QHrAt) (12)
EF Wygste A7 59U Ay deHoz v
FAolgtn 7HAslolx FHSEE Kirchhoff &3d
A 1% Cawchy S84 o 2ox ¥2 5 gtk
£ dFelME  Autoform Z2IFE ARG
Cowl Top Or #d& HIFAY stglen s4d 2
ol w2 FAH At S d¥rdah

N M&Zt oY

A S48 © Azl wel 3349 AalHe
sAagoH, o A8E dgzaL ey g

(a) Early binding result

(b} Before lower post point 20mn



M- o2

2 0|5 Cowl Top O T sliAMof 28k 43

(c) Before lower post point 10mm

(d) Before lower post point Omm
Fig. 3 Deformed shape of each punch stroke.

Fig. 3 oM HAPASTROKE)Y H3AAHE =
7] Binding, 3AHd 20mn#, 31418 10mm, &AFE0mm
Mo uipo] WYY LS Hwnith

Fig. 4 The thinning distribution.

Fig. 49 A9} #o] stAlHOmel W /Gefallr 7
EHoz sddo] A7, # deeMe MEFRY H
Zolut Over Drawel #H&o] da3d oy BYs
o}zl c}

-

Fig. 5 Formability distribution.

Fig. 55 ¢ whao] A& majg] Fglofa
sl Ae BT 9oy ¥ % wol 71y &

AR e BFNS gol 4F el FE Ngol w4
314 ool AEe) Aol ¥EY HzAel xop ol

W@ o He] Basih

~

Fig. 6 Inflow of manufacture.

Fig. 6& Zalzold HEEganas Ae %9
Gehiz glew, suvoldis fagel ot

& ol Mt
EYTE F WS Ao Bob 27] ¥
ko] st £ge] Wadt Aog Addn

iv. 8 &

“op Otr 3’“1],_ Hafly o

1. Bde 7t FRESoA dojton HERY W
Aoltt Over Drawe} #go] dad Ao L}E]—
Wt

2 ¥RAow FEe) $AFEHE HelF Qoo
53 9|3 delsol syl & FEUY
S0l wel Aok



HE -

3.

1

2)

6)

HEF st FEF Mgo] wAPA] o
Draw Bead $719} 271879 4o 48 ¥
Aoz werEch

il
ek

aF

D. Y. Yang, D. W. jung, I. S. Song, D. J. Yoo
and J. H. Lee, 199, Comparative investigation
into implicit, explicit and iterative implicit/
explicit, schemes for the simulation of sheet-
metal forming process, ]J. Materials Processing
Technology, vol. 50, pp39-53.

D. W. Jung, D. J. Yoo, and D. Y, Yang, 19%,
A dynamic explicit/rigid-plastic finite element
formulation and its application to sheet metal
forming processes, Engineering Comp utations,
vol.12, pp.707-722.

olA A, 1999, 7MEAH &, FEUGR dv|E
AT+ 4, ppd-s.

H. B. Shim, D. Y. Yang, 1990. An elastic-
plastic finite element analysis is on hydrostatic
bulging of rectangular diaphragms by using
layered degenerated Shell Element, Int. J. Mech.
SDI., vol. 32, pp.49-64.

N. M. Wang, S. C. Tang, 1983, Analysis of
bending effects in sheet forming operations, Int.
J. for Num. Mech. in Eng., vol.25, pp.253-367.
K. Mattiaso, 1985, Numerical simulation of
stretching processes, SIMOP-I, Editor Lange.
K., Proc, of the 1. Int. Workshop, Stuttgart,
pp.170-213.



	Abstract
	Ⅰ. 서론
	Ⅱ. 본론
	Ⅲ. 성형결과 해석
	Ⅳ. 결론
	참고문헌



