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Abstract

The objective of this paper is to introduce very fast but still stable solution using finite
element procedures, and it has been used in an iterative mode for product design
applications. A lot of numerical techniques have been developed to deal with the material,
geometric and boundary condition non-linearities occurred in the stamping process. One of
them, the One-Step FEM is very efficient and useful tool for a design and
trouble-shooting in various stamping processes. In this method, the material is assumed to
deform directly from the initial flat blank to the final configuration without any
intermediate steps. The formulation is based on the deformation theory of plasticity and
the upper bound theorem. As a result of the calculations, the initial blank shape is
obtained, together with the material flow, strains and thickness distribution in the part.
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Fig. 2 Kinematics of triangular membrane elements
between the initial state and the final state
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Fig. 6 Analysis Results
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