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An Elastic-Plastic FE Analysis of a Square Cup Deep Drawing Process

E. K. Suh and H. B. Shim

Abstract

In the present study, SEAM (Shear Energy Augmented Membrane) elements have been devel-
oped. Maintaining the numerical efficiency of conventional membrane elements, the effect of out

-of-plane deformation (transverse shear deformation) has been incorporated for the purpose of
computational stabilization without introducing additional degrees of freedom. Computations are
carried out for the deep drawings of square cup to check the validity and the effectiveness of
proposed SEAM elements. The computational results are compared with both the existing results.
And the effects of process variables like initial sheet thickness, punch & die round, and clearance

are checked
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Table 1 Material properties and process variables used in the analysis

Sheet material

aluminum-killed steel

Stress-strain curve

0 =508.79(0.001+ &,)**"MPa

Young’s modulus E=2x10°MPa
Lankford value R=1.867
Sheet thickness to=0.8 mm

Dimension of the blank @90 mm

Dimension of the punch

40 mm X 40 mm

Punch & Punch corner radius

Rpy=5mm

Die opening

42.5mmx42.5 mm

Die & Die corner radius Re=5mm
Clearance C=1.25mm
Coulomb coefficent of Friction n=0.24
Blank holding force 7840N
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Fig. 5 Comparison of drawing load between the
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analysis and SEAM element analysis with the
experiment
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