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Abstract

In the present work, we apply the asymptotic homogenization technique to
the equations describing the dynamics of a heterogeneous material with evolv-
ing micro-structure, thereby obtaining a set of upscaled, effective equations.
We consider the case in which the heterogeneous body comprises two hyper-
elastic materials and we assume that the evolution of their micro-structure
occurs through the development of plastic-like distortions, the latter ones be-
ing accounted for by means of the Bilby-Kroner-Lee (BKL) decomposition.
The asymptotic homogenization approach is applied simultaneously to the
linear momentum balance law of the body and to the evolution law for the
plastic-like distortions. Such evolution law models a stress-driven production
of inelastic distortions, and stems from phenomenological observations done
on cellular aggregates. The whole study is also framed within the limit of
small elastic distortions, and provide a robust framework that can be readily
generalized to growth and remodeling of nonlinear composites. Finally, we
complete our theoretical model by performing numerical simulations.
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