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Fig. 1 Schematic diagram of the kinematics
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Fig. 2 Schematic diagram of the mapping of

material point
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Fig. 3 CAD model of spring box shaped holder part
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Multi-step simulation approach of sheet metal forming processes
based on flow theory

ZHANG Xiangkui® s LIU Weijie, HU Ping

( State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China )

Abstract: In order to overcome the defects of poor stress estimations of the final part obtained from
the one-step inverse forming approach, the multi-step forming simulation approach, which introduces
several constructed middle configurations representing the deformation histories to improve the stress
estimations, is developed. In this approach, the general three dimensional sliding constraint surface
with middle configuration is efficiently constructed by solving a quadratic programming model and
extracting the contact nodal set, the initial solution of the middle configuration is generated by
mapping the material points on the sliding surface with proper positions, and the middle
configurations are updated during the equilibrium iteration with the constraint of movement on the
sliding surface as well as the local integration based on the flow theory. Numerical analysis of the
spring box shaped holder part of automobile shows that the sloping wall of the middle configuration is
improved with the help of the pseudo minimum area method and the selections of contact node, and

the stress estimation accuracy of the final pre-designed part is clearly improved.

Key words: sheet metal forming; middle configurations; quadratic programming model; constitutive

integration



