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Interaction and contact between solids are relevant phenomena in the context of structural engineering. In this field, loads are transmited by contact to structures which, in their turn, transmit loads to foundations by contact between bodies. In metal forming computations, such phenomena also play a major role. A good description of the interaction between workpiece and tools is of fundamental importance for a realistic simulation of fabrication processes. Actualy, contact mechanics have many applications in structural and mechanical engineering and contact models can be generated by the variational principles of solid mechanics. The present work describes a finite element model, based on a treatment of boundary conditions by penalty functions, developed in order to analyse the quasi-static interaction between a rigid solid and a deformable solid. The model is verified in its simpler version through the analysis  of the Signorini’s problem without friction. It is extended, in order to take into account the inelastic behavior of the deformable solid in the domain of finite strains, through rigid-plastic constitutive equations. In the extended version the model is verified by the analysis of a metal forming process.
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