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Impact mitigation via nonlinear wave propagation based on energy trapping and
releasing behaviors

Yasuda, Hiromi

3,500,000

We designed and analyzed multistable architected structures for developing a

reusable energy-absorbing device. We started by introducing a numerical model to examine the
multistability of unit cell structures, and we then constructed a chain of such multistable
components to explore wave dynamics. In particular, we studied nonlinear wave propagation in our
multistable system by applying impact to the system. Our analysis shows that our structure can
exhibit impact mitigation behavior arising from the energy-trapping behavior. In addition, due to
the stored elastic energy, we observed the formation of transition waves to change the configuration
of the structure to its initial state. Also, we fabricated a prototype and demonstrated such
energy-trapping/-releasing behaviors in a repeatable manner.
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