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The practical application of light-weight structures in the form of sandwich structures is of

particular interest in structural, automotive, marine, and aviation industries. We investigate

metal/polymer/metal (MPM) sandwich structures, which show complex response when sub-

jected to metal forming processes due to varying material characteristics within the layers. To

evaluate the forming processes of sandwich structures, constitutive models for the face sheets

made of heat treated steel of deep drawing quality and the core layer made of PA6 polymer are

a prerequisite. For a first instance, a finite strain viscoplasticity model as proposed in [1, 2] is

chosen. For the core layer, an extended constitutive model as shown in [3] will be proposed.

This is based on a thermo-mechanically consistent finite strain overstress-type viscoplasticity

model representing the material behavior of PA6. In this regard, a number of experiments are

shown, which are the basis of the model. Both constitutive models contain material parame-

ters, which are identified by tensile tests investigating rate-dependent, long term relaxation, and

multi-step relaxation behavior performed at room temperature, see for a possible procedure [4].

In the final step, the constitutive models for steel and PA6 are numerically validated using deep

drawing and bending experiments of MPM sandwich structures.
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