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Abstract

In this work, we consider a lower dimensional homogenized thin plate
model within the framework of linearized elasto-plasticity. Building on recent
work analyzing the interaction between homogenization and dimension reduc-
tion in perfectly plastic materials, we focus on the extreme regime where the
plate thickness vanishes much faster than the period of oscillation of the hetero-
geneous material. Our investigation is devoted to the derivation of the existence
of a quasistatic evolution for a multiphase elasto-plastic composite without im-
posing any kind of ordering constraints on admissible yield surfaces of the vari-
ous phases, generalizing in that way the result of [1].

The analysis is carried out in two steps: we first derive a heteroge-
neous plate model with hardening via dimension reduction using evolutionary
Γ–convergence techniques and generalizing the result of [2], and then perform
two-scale homogenization while simultaneously letting the hardening parame-
ters tend to zero by using a stress-strain approach. This approach allows us
to reconcile the Kirchhoff-Love structure of limiting displacements with the ex-
pected requirement that the effective dissipation potential at each point of the
interface between two phases needs to be the pointwise-in-space inf-convolution
of that in either phase.
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