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Creation of Meta-materials Mimicking Atoms - Challenge to 4D Printing of Shape
Memory Cellular Lattice Porous Materials:
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In this study, we aimed to create metamaterials by mimicking atomic
structures and challenged the 4D printing of shape memory cellular lattice porous structures. By
integrating 3D printing technology with materials science knowledge, we developed advanced materials
with novel properties. Specifically, we evaluated the elastic anisotropy of face-centered cubic
(FCC) and body-centered cubic (BCC) lattice structures. Additionally, we proposed 4D metamaterials
with shape memory properties by incorporating bimetals into stress-induced phase-transforming
lattice structures, enabling thermally induced phase transitions. Furthermore, we successfully
replicated the elastic anisotropy of diamond and simple cubic structures and designed and evaluated

lattices incorporating bimetal beams. This research established a new foundation for 4D metamaterial
design and is expected to contribute to the development of a sustainable society.
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