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Prediction of forming limits for anisotropic sheet
metals with ellipsoidal voids

H.S. Son, J. Kim, and Y.S. Kim

Abstract

The modified yield function of Gologanu-Leblond-Devaux in conjunction with the Barlat and Lian's
yield criterion is studied to clarify the plastic deformation characteristic of voided anisotropic sheet metals.
The void growth of an anisotropic sheet under biaxial tensile loading and damage effect of void growth

on forming limits of sheet metals are

investigated. Also, the shape parameter defining

non-spherical(prolate ellipsoidal) voids with initially random orientations is introduced in M-K model. The
predicted forming limits are compared with the published experimental data.
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Fig.l Schematic view for sheet metal having a
heterogeneous distribution of prolate ellipsoidal
voids in addition to initial thickness imperfection
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Fig2 Current void volume fraction C, for
different deformation mode
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Fig.3 Effect of initial geometric imperfection
on the analytical FLDs
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Fig.4 Effect of initial void volume fraction on the
analytical FLDs
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Fig.5 Effect of initial void shape parameter on
the analytical FLDs

Figde HYAE 49 27] Hol= AHEE9 2

g Yl Aol 27] nol= AHEEY 279 o
B0} Zzte] WHARNe HYPA WABS HTa)
B, Sol& wygtolae) 4YEA WYE FMh
Ay e 4897 mvgsq e w9 3,
Hol=e] %S TedA ge Uiy M-KEde 7

T 5olF dBEHelME **ﬁéif_ AE FogreAl,

- 266 -



tlo
£
2
rir
©
i
- (‘U{II
ot
i
st

Figse H3¥ = B
oJE FAWF S, FFS Y Aes YA
8l

0.7 -
i £6=0.9999, Cya5=0.0003, Cyb=0.0007, So=1.40
n=0.21, m=0.01, Ry=1.53, R45=1.13, Rgp=1.69
061~ M=6,q,=1.5, t=1.0mm
I~ '
|
0.5 — !
I
w !
1
E o4
I 1
£ L !
17] i
& 03f~
5 ¥ : .
= N a=50.8mm (out-of-plane}
R a=w (in-plane)
0.2~ '
L ' Rimming Steel
| (Tadvos & Melior's cxperiment, 1977)
0.1 — 1 530 Open syinbols: unitorm strams
. e (losed symbols: nearest-crele stahs
| WO Plane strain: points from out-of-pline iest
00 1 ‘ 1 l 1 I 1 I_L l 1 I H l 1
-0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Minor strain €,

Fig.6 Comparison between the predicted and
experimental FLDs for rimming steel sheet
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