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Simulation of Texture Evolution and Anisotropic Properties in
DP Steels during Deep Drawing Process

Y. S. Song, B. J. Kim, S. H. Han, K. G. Chin, S. H. Choi
(Received May 8§, 2008)

Abstract
A visco-plastic self-consistent (VPSC) polycrystal model has been applied to simulate texture simulation and

anisotropic properties of DP steels during deep drawing process. In order to evaluate the strain path during deep drawing,
a steady state was assumed in the flange part of deep drawn cup. The final stable orientations were strongly dependent on
the initial location in the blank. The evolution of anisotropy of DP steel sheets has been demonstrated through comparison

of plastic strain rate vector at the different plastic strain levels.
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Table 1 Microscopic hardening coefficients for visco-
plastic self consistent model

Deformation o
Mode h, | a | T, (MPa) | Tgy (MPa)
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Fig. 1 Evolution of Texture in the RD part of deep
drawing cup. (a) initial (b) £,=0.2 (¢) &,=0.3
(d) e,~0.4

EES sz%\@eb

@ 110 ® 10 © 110 W 10

» ! /
$§ @? @b ﬁ&«? ?@wﬁ @.’
%« » @ B @ %
2“2%0\ P 200 -

- il N
Max:4.57 ¢ 223 <11 Max332 Mast Max:541
g4 A (O0] <110% !3 Ql !5
© {112} <1105
o 1§«<110> B i |
B apigerizs 508 Bt R ]
Fig. 2 Evolution of texture in the TD part of deep
drawing cup, (a) initial (b) £,=0.2 (¢) £,=0.3
(d) €,.=0.4

Fig. 2& TIZ=2¢9 Al TD X5 A o
x4 ¥3E VPSCEDS o] &3t9 o
P ARE (110), 200) FHEA ] VERE Ho]
z7]9 y-fibre9l o-fibreld Eo] eI )
A W= oz 3 A%tz 2 o] tgzcz
Fol o3 Lol A5t v E what
é_*ét&‘dﬂ F7 el whal RD°ﬂ -‘H‘I?} Al

o 7 rol'

8 jo oo [

I S FEE&—QIJIN'F—?{—"
ofh

RO 918 A 2ol Wol Frhgel
2 2700 Azl kAYAR T3 AR
o8, 2 % WPel FI/HHAE AARATE 7)E
°2 U% mojmid #AT 4 YT RO 3
Ag A" ol wYel Frhgel weh WEs}

B2 MILE SR X|/M 1723 M 7E, 20084/519



) e
o] HElE o =37 ﬂs VPSCEE &
A 7+Es73 st

—_— ﬁndelonx;ed
=02
800 | iz <03
Lay=hA

Oyy [MPa]

Fig. 3 Evolution of yield surface in the RD part of
deep drawing cup
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Fig. 4 Evolution of plastic strain rate vector in the RD

part of deep drawing cup, (a) first quadrant
(b) second quadrant
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deep drawing cup
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