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Development of finite element analysis program
for aluminum alloy sheets

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

Abstract

Recently, the usage of aluminum alloy is rapidly increasing in automobile industry to achieve weight reduction for
fuel efficiency. However, design of forming process of aluminum is more difficult than steel because of poor formability
and severe springback. Since applications of finite element analysis for the design of sheet metal forming process are
actively performed, it is required to conduct proper consideration of aluminum material behavior. In this study, a plane
stress yield function Y1d2000(Yoon et al., 2000), proven to describe well the anisotropic behavior of aluminum alloy, is
implemented for FE analysis. One element test is considered to verify the validity of implementation of Y1d20006 model.
In addition, cylindrical cup drawing test is performed to verify earing shape of a drawn cup.
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3.Y1d2000 Model
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Fig. 2 r-value anisotropy
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Fig. 3. Schematic diagram for one element test to
evaluate r-values along direction (0 ° £ ©® <90 " ).

5.1 One element verification
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0 0.9349 0.94
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Table 1. Comparison between predicted r-value and
experimental r-value
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5.2 Earing verification
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Fig. 4 Schematic view of drawing process
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Fig. 5 Comparison of earing profiles among Y1d2000-2d,
Y1d96, Y1d91, Hill’s(1948) Yld, and experiment
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