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Studies on phononic metamatrials for vibration filtering
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Designs of metamaterials which can filter vibrations are aimed. By means of
topology optimization, band-gap of a periodic structure has been maximized. Then, a topological
derivative has been obtained for a media with viscoelastic inclusion and three-dimensional topology
optimization has been made using the boundary element method and level set approach. Also, to
accererate the BEM analysis for topology optimization, a direct solver which utilizes the condensed
matrix of the multipole expansion coefficient has been proposed and its effectiveness has been

demonstrated. As an application, an elastic wave converter device has been designed by topology
optimization.

phonic material boundary element method topology optimization
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