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Ductility is the most important mechanical characteristic for metallic
materials and has co-relation with the strength and deformability. Those performances are determined
by the microstructure, namely crystalline structure. In the meanwhile, it is well known that
topology optimization is a powerful design tool to maximize the mechanical performance of
structures/materials by applying computers. The present study developed a material design method to
maximize the mechanical performance of polycrystalline microstructure, such as stiffness, ductility
and thermal conductivity, and verified its usefulness by a series of numerical examples.
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