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Development of stamping analysis process for formability
prediction of aluminum alloy sheets

Y. G. Kim, W. J. Chung, S. T. Kim, M. S. Moon, J. W. Yoon

Abstract

A plane stress yield function YLD2000(Yoon et al., 2000) is applied to the finite element analysis S/W Z-Stamp
because it is required to conduct proper consideration of aluminum alloy which has anomalous behavior. In the previous
study, verification of the yield function and developed S/W is implemented. In this paper, two real parts of automobile
body are additionally considered to verify the validity of Z-Stamp. The one is the benchmark problem #2 of Numisheet
2005 and the other is a small member part. In case of benchmark problem, formability simulation result and try-out result
are compared with each other. In case of the small member part, formability analysis is implemented to predict the
problem during the developing time.
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3.2 Nummsheet2005 011111#2
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xﬂ«} d delgoln, AR 4F
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Fig. 1 Forming tool setup
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Fig. 2(a) Draw-in measurement at sections I, II & HI
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Fig. 2(b) Comparison of Draw-in measurement
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Fig. 3(a) Spring-back section profiles measurement at
sections | & IV
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Fig. 3(b) Spring-back section profile at section I
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Fig. 3(c) Spring-back section profile at section IV
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Fig. 4 3-D Layout Design
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Fig. 7(a) Draw panel and (b) Thickness measurement
at section A, B & C
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Fig. 7(c) Thickness at sections A, B & C

- 307 -

4. 8 2

H AT F2 AL v 2o

(1) uE &3 A 434 4%
ﬁitﬁo]\:ﬂ-k\ “GLE’_MO} Y1d2000 g %% %{\54
A s/W ¢l Z-Stamp o Hgsked A AF
gotd AEstsich
(2) Numisheet 2005 St o3| o] EAj#2 of dist
By Axywmel oF HAitel T/0 A7t
YA TS FAA

AMAE

7k nls

<)
2

2 by oot

o

=

=

2

X

-
Ty

go

= 2004~2005 9 F4

2 AT Al #AA o I %
H

ot rkfl

[2] JW. Yoon, F. Barlat and R.E. Dick, 2000, Sheet
metal forming simulation for aluminum alloy sheet,
SAE 2000, Michigan, USA, pp. 67-72.

[3] F.Barlat et al.,, 2003, Plane stress yield function for
aluminum alloy sheets — Part 1: Theory, Int. J.
Plasticity, Vol. 19, pp. 1297-1319.

[4] JW. Yoon, D.Y. Yang, K. Chung, 1999, Elasto-
plastic finite element method based on incremental
deformation theory and continuum based shell
elements for planar anisotropic sheet materials,
Compt. Methods in Appl. Mech. & Eng., Vol.174,
pp.23-56.



