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ABSTRACT

The nonlinear wave dynamics

of origami-based mechanical

metamaterials composed of a

Tachi-Miura polyhedron (TMP) pattern is investigated. The TMP unit cell shows strain-softening be-

havior under compression. This behavior can be tuned by modifying its geometrical configurations or

initial folded conditions. To analyze the effect of the strain-softening behavior on elastic wave prop-

agation in a TMP cylinder structure, we construct a finite element model and conduct numerical

analysis. Numerical simulations show that compressive waves, induced due to impact load, are atte-

nuated due to the nonlinear characteristics of the TMP unit cell. We also investigate the effect of

the initial folded condition on the nonlinear wave dynamics.
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Fig. 9 Numerical simulation results corresponding to the initial folding angle
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