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Numerical Study of Square Cup Deep Drawing Accounting for
Biaxial Tensile Property

D. C. Ahn, K. Y. Kim

Abstract
Recently the use of ferritic stainless steels for automotive exhaust system has been increased dramatically. A detailed
knowledge of material behavior of ferritic stainless steel is important for successful manufacturing of exhaust systems. To
achieve this goal, numerical study of square cup deep drawing for ferritic stainless steel sheet, type 409L was conducted
with Y1d2000-2d. Uniaxial tensile test and hydraulic bulge test were performed to characterize plastic material behavior.
Finite element simulation of square cup deep drawing was performed successfully.
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2. Material characterization
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Table 1 Normalized yield stress and r-value input data.
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00/Sy O45/C Gg0/Cy Obiaxial/ S0 o 45 90 v
1.0 1.0101 0.9952 1.2572 2.090 2.000 2.829 0.80
Table 2 Anisotropic coefficients for Y1d2000-2d with M=6.
(051 [¢5) 03 Oy Os 873 o7 g
0.9607 1.1340 0.7139 0.8478 0.8835 0.5951 1.0206 1.1111
3. Numerical simulation of square cup deep drawing
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Fig. 1 True stress vs. strain relationship.

Fig. 2 Thickness distribution at punch stroke of 34mm.
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