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Abstract
Mathematical description of arbitrarily-shaped tool surface are introduced by
parametric patch approaches along with the related contact search algorithm. In order
to maintain the advantages of membrane elements and to incoporate the bending
effect, a BEAM(Bending Encrgy Augmented Mernbrane) element is proposed,
Computation are carried out for some complex axisymmetric multi-stage deep drawing
to verify the validity and the effectiveness of the proposed method.
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Fig. 2 Schematic description of BEAM : Fig. 3 Stress-strain curve for illustrating

(a) a number of node springs located on the concept of reduced modulus

the FEM mesh
(b) procedures of appending rotational
stiffness
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Fig. 4 Geometry of the tooling and schematic view of the tool surfaces
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described with parametric patches for multi-stage deep drawing :
(a) 1st process (b) 2nd process (c) 3rd process (d) 4th process

Fig. 5 Initial mesh system

AT

Fig. 6 Deformed shape of the symmetric section :
(a) 1st process (b) 2nd process (c) 3rd process (d) 4th process
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Fig. 7 Computed result for multi-stage deep drawing :

(a) 1st process (b) 2nd process (c) 3rd process (d) 4th process
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Fig. 8 Forming limit diagram for multi-stage deep drawing :
(a) 1st process (b) 2nd process (c) 3rd process (d) 4th process
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Fig. 9 Thickness strain distribution for multi-stage deep drawing :

(a) Ist process (b) 2nd process (c) 3rd process (d) 4th process
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