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Material design applying numerical material testing and decoupling multiscale
topology optimization
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It is well known that the structural behavior strongly depends on the
material microstructure. Recently, production technology enables to control/manufacture the
microstructure to a degree and this kind of topics has been paid attention in world wide, especially

in the research for advanced materials. However, most of them take empirical approaches strongly
relying on the experiments. For the best of our knowledges, these approaches cannot lead to the
truly optimal design.
The present study proposed topology optimization method to provide an optimal microstructure
numerically for maximizing structural performance and eventually the usability and versatility of
the proposed method was verified by the series of numerical examples. Specifically, we developed a
method to optimize microstructure topology of hyperelastic composite material and also to optimize a
metallic crystalline structure to maximize the macroscopic structural performance.
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