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Tachi-Miura
Transformative Designing of Structural Materials Based on Lightweight Metallic

Cellular-Solids Composed of Tachi-Miura Polyhedron

KUNIMINE, Takahiro
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In_this study, a 3D design based on the origami _structure called Tachi-Miura
polyhedron (TMP) was applied to metallic cellular structures. Fabrication of geometrically
controlled cellular structures was carried out using additive manufacturing technology as an attempt
to reasonably control weight reduction and conflicting strength, which could not be achieved with

conventional metallic cellular structures. Young"s modulus, compressive strength, displacement,
impact energy absorption performance, relative density, etc. can be precisely controlled by changing
various geometrical parameters of the TMP multi-cell structures. In these models, it was found that
there was a parameter region in which the compressive strength was able to be reasonably controlled
to some extent with weight reduction, which was not possible with conventional cellular structures.
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