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Elastic anisotropy of atom-mimetic metamaterials

with face-centered cubic, body-centered cubic, and diamond structures
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[Abstract]

It is known that the elastic anisotropy of real metallic materials varies greatly even if they have the same crystalline
symmetry. Elucidation of the mechanism of elastic anisotropy is expected to provide a new guideline for designing
metamaterials. In this study, we aim to clarify the relationship between the structural symmetry and elastic anisotropy of
real materials and lattice structures. As a result, face-centered cubic FCC-type lattice structures exhibit elastic anisotropy
like body-centered cubic BCC metals. On the other hand, BCC-type lattice structures exhibit elastic anisotropy like FCC
metals. From these relationships, it is inferred that elastic anisotropy is determined by the magnitude of the local internal
energy change during elastic deformation of the material.
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