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ABSTRACT

Embossed sheets are very useful due to their high rigidity. Furthermore, it is very interesting that
periodic configurations given by embossing brings about new macroscopic feature into a sheet metal.
Until now, uniaxial tensile properties have been investigated, and peculiar features of embossed sheet
have been reported [1]. One of the features is the low Lankford value. According to the classical
theory, this means that deep drawability becomes lower in embossed sheets than in a plane sheet.

However, there is only a few investigations about the deep drawability of embossed sheet metal [2].
And in some cases, contrary experimental results have been reported [3]. Here, in present study, in
order to confirm what happens at flange portion during early stage of deep drawing of duplex
embossed sheet, deep drawing simulation was conducted by FEM analysis.

In the FEM simulation, 1/4 symmetry model was used to reduce the analytical time and expense. And
in order to confirm the effect of only sub-macro structure, which was the configuration given to sheet
metal by embossing process, the material was set to isotropy. The force-displacement response in the
process, average strains in both radial and circumferential directions, the strain increment distribution
map are evaluated numerically at early stage of deep drawing.

From the results, it was confirmed that drawing load of embossed sheet is lower than that of plane
sheet. And at the measured region, plane sheet moved toward the center more largely than that of
duplex embossed sheet in early stage. It is thought to be the effect of rotatable feature of boss part in
embossed sheet. It was also found that the variations of the both strains in radial and circumferential
direction of embossed sheet are smaller than those of plane sheet. These results affirm the results of
previous experimental results.
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