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Analysis of Rectangular Cup Drawing Processes with
Large Aspect Ratio Using Multi-Stage Finite Element
Inverse Analysis

S. H. Kim, S. H. Kim and H. Huh

Abstract

An inverse finite element approach is employed for more capability to design the optimum blank shape
from the desired final shape with small amount of computation time and effort. For multi-stage
deep—drawing processes with large aspect ratio, numerical analysis is extremely difficult to carry out due
to its complexities and convergence problem. as well as tremendous computation time. In this paper,
multi-stage finite element inverse analysis is applied to multi-stage rectangular cup drawing processes to
calculate intermediate blank shapes and strain distributions in each stages. Deformation history of the
previous stage is considered in the computation. Finite element patches are used to describe arbitrary

intermediate sliding constraint surfaces.

Key Words : Rectangular Cup Drawing, Multi-Stage Finite Element Inverse Method,
Deformation History
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Fig. 1 Intermediate cup shapes for the original design

Fig. 2 Intermediate cup shapes for the modified design

3. chebAl FApzt A HdEsde M

E}GH#I A2z 48 3ol WA 27) 3

091.

4 A7)

wrleAe) 493 =2q vE aese] FAsg

¢

r

o}, }4%%*&‘& Aol A8 S, Al 1, 294
£ 959 o AAYL A 3-69AINE 2~37)
o] 452 A FL BAA FAE Fael dmg 7}
Ae oz AAFATY wHu 6w HAae e
A B e 7 8. Fig 1 ywn g 7
A9 7 BAde Jdeha Aol x4 AAE 7 4y
Ao duolMe) =29 bl BFAY Beyme 7
Ho} z27] W] BAEol Aom, Fharel W
o] &3] AAZ B S AR Fuslx] R B
AAE 73 Qe Ao oR @E BB o] B

S olg T AguZh = Azpd 48 349 a4

g @do] MARUT, 3% PRolA HEa A4
o s st 49 e dus g

oIS WAL AR AN, ZAUANA 2
& Wgoz gEol AUz dojuh sk ol n
B8] Shsto] wuy B FwRelA wAe) 2y 4
AAGT®, 2t E Bl o] BHU £z
Mg FUskst] Astel AP ARt =2 v
B 29 e, 7] A7oe F09 404 A A
of AZHAL) AAlz dee] Al SunA WRgle
o, S E BH vl Bue A% AN 94
2 SusEs FAac Axe Guw junel g
e e 95 FHFE vHe A9, Fig 2
= 54 A 4 wAe 3 gae tepin

521.86 ( 0.014834 + ¢ )*%?  (MPa)
oA AF : R,,=1.617
z7] A FA 05 mm
upzk A9 0015
B3 299 1 1000 kef
S o) HA) .S 7]-143]._7/_ 7)&}arA ¢l q];‘élxé_o_ 3gsly
1/4x7 A at BH < %) A
dele) =9 6“0~ maaom Hsﬁ o Ay
& At gy TEEe BEAlEY 2ewd )
1y 7- He] LEAE FAHY FH Y
T 21" otk 6%HA ol4te] FHE 7A|
o] A £ sﬂ“owl A= 2+ 43
}ﬂr B =Rl 27
sﬂ“ﬁ *83;}04 7+ A4

_|L). ol
ﬁ.

oﬁL
Kl ol >“

) oZ"..
N
N

[}

9
o L UH
I8 o

tlo

AR R oalo oft
i
e

L
=
2

1= T

offt oft oft Hr
i
o
o & o [UE.
rﬂ
_-Eu
=
>
op
o o
fl
oft
i
lo
!
» A

P

WOZZFEFEWOPA‘,
)

&
ofk
_—
i)
no r%‘
" of
_YE’ [e3
ol
l

[+

-
pot

AL, ol A3
3 s 1975 6%74\77}74 ?‘530} “4 194
B 4dAZA] o AYdAle] Wyolge mFE a1y

4 +9sielch

X
>
&
o

28BS/ AL108 ASE, 20013/391

e



ok

—_—

%

o

B

\@agﬁigaﬁﬁxg&\nnﬁns

ign

I des

rigina

P e H

l\h!gNaamawm\&nmmnm!mm

Bﬂﬂﬂﬂﬂﬂ”ﬂﬁﬂg WAAANSATR EE
355555-5%5&«-

Fig. 3 Calculated intermediate shapes of each stage for the ol

L P

L
77

il

At
uﬁSNﬂﬂﬂnaﬂm AR
Wiimihillllsn-m

{822 0048 050115000
45155E0 5L ANSRANES
L)
koLl

P
mkganmmN\hnngm,muaul
Lmﬁmw mg.«n

i
N A oy e R M 0 S 00
e e A R e e

g2 2/ riglons

= e Zolth. 3eelA]

g0

s

a4

[

o o

Fig. 4 Calculated intermediate shapes of each stage for the modified design
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