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[Abstract]

Understanding the relationship between the structure and properties of materials and controlling the structure based on
this understanding is the basis for the creation of new materials. On the other hand, 3D printers have enabled us to control
structures at the sub-millimeter to meter level. In this study, the following were found as guidelines for the creation of 4D
metamaterials based on the correlation between atomic-level structures and properties discovered in materials science.
(1) The body-centered cubic lattice structure can mimic the elastic anisotropy of face-centered cubic metals. This suggests
that their reciprocal lattices can mimic the elastic anisotropy of metal crystals. (2) Martensitic transformation can be
mimicked by the elemental lattice structure developed in this study, which exhibits shear-induced bistability. (3) A stress-
induced phase transforming cellular materials (PXCM) with bimetallic beams that deform with temperature change can
exhibit shape memory effect due to thermally induced phase transformation. These findings allow us to fabricate active
lattices with properties that have been realized only with rare metals, without rare metals.
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