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Abstract
Anisotropy has an important effect on the strain distribution in aluminum alloy sheet forming, and it is closely related to
the thinning and formability of sheet metals. Thus, the anisotropy of the material should be properly considered for the

realistic analyses of aluminum sheet forming processes. For this, anisotropy can be approached in two different scales:

phenomenological and microstructural (polycrystal) models.

Recent anisotropic models (Y1d2000-2d; Barlat et al.[1]

2003, Cuitino et al.[2] 1992) were employed in this work. For the simulation using shell element, the method which can

impose plane stress condition in the polycrystal model is developed. Lankford values and yield stress ratios are calculated

along various directions. As planar anisotropic behavior, a circular cup deep drawing simulation was carried out to

compare the phenomenological and microstructure models in terms of earing profile.
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Fig. 1 Schematic diagram of time scaling
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Fig. 2 Schematic diagram for one element test to
evaluate r-values along direction(0°<0<90°)
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Table 1 Constitutive model parameters in AL6022-T43

Parameter Value Parameter Value
C, 108GPa C,, 61GPa
Cu 28.5GPa f< 10MPa
S 135103 ™% | m 0.1

Yo 10sec™ Yoot 0.1 %
Lo 102 2 Do 105 m™2
b 2.56x 10" m i 26GPa

Table 2 Lankford value Anisotropy

RD 45° D
Experiment 1.029 0.532 0.728
1,000grains 0.975 0.431 0.688
100grains 0.998 0.547 0.682

Y1d2000-2d 1.029 0.532 0.728

Table 3 Stress anisotropy

RD 45° TD
Experiment 1.066 1.028 1.0
1,000 grains 1.043 1.094 1.0
100 grains 1.049 1.132 1.0
Y1d2000-2d 1.066 1.029 1.0
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Punch diameter (D)= 35.56mm
Punch profile radius (r,)= 2.28mm
Die opening radius (D 4)= 36.57mm
Dir profile radius (r 4)= 2.28mm
Blank inner diameter = 59.38mm
Blank outer diameter (D)= 0.23mm
Coulomb coefficient of friction = 0.05
Blank holding force = 10kN

Punch stroke = 40mm
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