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An Elasto-Plastic Finite Element Analysis on Deep
Drawing of Clad Sheet Metal

H. Y. Ryu, Y. E. Kim, J. H. Kim and W. J. Chung

Abstract
A Comparative study on deep drawing of clad sheet is carried out to investigate the forming
characteristics and the effectiveness of modified finite element analysis. An elasto-plastic finite element
analysis is developed to analyze the forming of clad sheet using explicit scheme and layered shell.
Axisymmetric deep drawing of stainless clad metal sheet is performed and thickness distribution is
obtained. The corresponding finite element analysis shows good agreement with the results. Some
disagreement can be explained by the assumption of shell element and the complexity of deformation of

clad sheet.
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Table 1 Chemical composition of test materials
Chemical composition (Wt (%))
Materials
Si | Fe|Cu| M| P S| T|C|C | N
AI050-0| 0.124 | 0285 [ 0002 [ 0003 | - | - o2 - | - | -
STS304 (0048 | - | - | 109 [ 0025|0002 - | 0046 | 1833 | 816

Table 2 Mechanical properties of test materials

) CLAD  304{inner)
Materials STS 3 A1050-0 A1050-0
304(outer)
0.39
Thickness (mm} 04 20 122
0.39
) 2286
r’]‘g'ggev'd‘(ﬂs) 189 218 44,1
ss (Hv 03
Tensile strength 6458 686 4.4
)
Elong:auon &7 23 587
(%)
Yield stress
Ry 2715 275 147
Elastic modulus
(1) 21E5 7.3E4 -
Poisson ratio 0.30 0.33 -
Specific gravity 7.83 277 -
Lankford value 09125 0535 B
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Table 3 Size of die components in deep drawing
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