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A Study on Forming Analysis of Overall Stemping Process Apply Shell Element

Dong-Won Jung*, Dong-Hong Kim®, Bong-Chun Kim"

r Abstract

The characteristic of sheet metal process is the few loss of material during process, the short processing time and the
excellent price and strength. The static implicit finite element method is applied effectively to analyze stamping processes
from using AutoForm software. The simulation analysis can be applied to the membrane elements and shell elements.
Membrane elements can be applied to good efficiency, but lower than the accuracy of shell elements. Therefore, simple
drawing process applies membrane element, and spring-back and analysis of stamping process are judged that it is most

efficient that apply shell element. This study, the simulated results for stamping processes are shown and discussed.

Key Words : Sheet metal forming(¥}3 A13]), AutoForm( @ EZ), Shell element(%] 2.4%), Bending effects(#¢ &)

1. ME BA0IA dg EEAUA Eohe A7 WA BA% %
2 A4 A7) Aastehe o] glon®, FA-dag i

H-ak A3 (sheet metal forming)S 22 DS AFEEL] & H(dynamic-explicit method)2 AF & EE&Stoh= A4 ol
AHEE B ololEY flo] dadt YAOR Aot A e glouk, djo] Ams AA-ya uhge] vis) Qo
weteh gAY 3L o 7Ry w3l viste] Alge] o ofgidt Uyeld, |1 d W thA A8 948 F5of wet
FAAT Bk opu et AEkeel A Mok Fek ulE AT A dral(membrane), Al(shell ), <A (continuum) 84F Uss
A& 7T gloiA Therst Ak BofofjA] o] g gl & olon, Aol A asis A Azto] i g o] s
HH AR opeFelal ofe] FAHOR o]fo1A Qlo] Ay Al go) Ao 2aEE 79 fefo] Avhe TRl QAR wE
2419 71AA AR D AR zANE] 2AT AR Yol E3He 8 4 glok 4o) 9. Onated} Zienkiewicw"”
o} OJEET} fsob W A7 Aui7) A g o] $rou, T =8 2 /F 01%% o}g-3tod mpaal o|drAl S el 3
o] Ot f3tadh AZEolo] it wHos 38 ¢ Ay AEHA, ARy o] AEHAS sfAstginh. Wang
A el 75 AEYolAE B8 AP AgsiAel 7isEiA } Tang"”' 2 Total L agrangian $A1& o] g-5ke] AT} 9
&40 Hash Ha g Howg ZAS ety 43 e 1dsh] Yeise

olH3t HFE AlEH 1A WS O}Uf‘ﬁ Ay A QAE Hot diths AME 71E SHglom, ol Foko] B
HH (static-implicit method) #9] AYE = = o1} H|AE oF ANt Al QA8 A 83k Flo] fi dluks AS ¢

*

Azt 7| AF3+ (jdweheju@jejunu ac, kr)
Fedet 690-756 AT EPAR L A2 obhlE 1
e
ES

+ Aot ofuy A-GE AL R A et E

(o
[
O



0x
ot
rio

i
o
Ofoh

o
ofr
ra

27} o]oaq(“)
2 g A aag HeT A 2UY THE A4S
ahsict.
2. [8t QA $AlS)

=
ol r
tlo

(relssner-mlndlm)7

s e 2
o) 7 FAQ)e F4H

F9 G402 o|FolA 9o

(12~13)

n= {(xl,xQ,%) ER(z,,z,) ENy, 2, € [—%,%” ¢))

A71M e F9U(r, Q)& UEHY I hE B FAE
vEbdT) Autoformo) A= 2%
JAGHG S g 18sr] 93] RM(reissner-mindlin)
& =AEgloH, ofF AestH o3t 2t

2 A s ol g =4
AL et o] B9

Uy ($1a$2aw3) = x50, (5517552)

“2($1aw27$3):x392(z1’$2) 2
ug(xy, 29, 25) = wlz), 3,)
Xs
Deformed mid-surface
o y
wl 3% /
< 2
e v
-~

X1

O S

/1

Initial mid-surface

[

Fig. 1 Reissner-mindlin assumption
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Table 1 Material property
name SPCC
young modules 2.1e+05
specific weight 7.8¢-05
poisson rate 0.30
thickness 0.95mm
Re 1.87
R-value Rss 1.30
Roo 2.14

Fig. 3 FLC(forming limit curve) diagram
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Fig. 6 Wrinkle tendency and crack after trim & piercing process

Fig. 4 Final shape of panel

Fig. 7 Wrinkle tendency and crack after flanging process
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Fig. 8 Deformed for spring-back(30:1 ratio)

Fig. 5 Wrinkle tendency and crack after drawing process
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