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Sectional Analysis of Sheet Metal Stamping Processes Using
Bending Energy Augmented Membrane Element and

Continuous Contact Treatment

J.W. YOON*, J.B. KIM*, D.Y. YANG* and D.J. YOO**, S.S. Han***

ABSTRACT

A sectional analysis of sheet metal forming process with an arbitrary tool shape is proposed in the pre-
sent work. To improve the numerical convergence in thé conventional membrane sectional analysis, the
Bending Energy Augmented Membrane (BEAM) elements had been developed. The BEAM elements partic-
ularly improve the stability and convergence of the finite element method for the case of deep drawing.

In this work, the FERGUSON spline (C%*continuous) was used to fit the deformed mesh to smooth the
given curves and calculate the local curvature of the deformed sheet. The fittings of the deformed sheet and
tool surface profile ensure the stability and the convergence of the finite element analysis of highly nonlin-
ear stamping processes.

A center floor section and front fender section are analyzed to show the accuracy and robustness of the
approach. The results obtained by the proposed approach are compared with the available experimental
data.

Key Words : Sectional Analysis (28 #14]), Bending Energy Augmented Membrane (33 dlUJA]7} 27}¢ u}
gt 8 4), Continuous Contact Treatment (94 A& Az])
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Fig. 2 Schematic diagram showing the concept of reduced
modulus
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