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Optimum design of functional acoustic devices using the metasurface
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We proposed topology optimization method for novel acoustic meta-surfaces
that is permeable, visible and provides soundproofing characteristics. First, we developed two-phase
material model that is a mixture of an elastic material and acoustic medium, to represent an
elastic structure and an acoustic cavity by controlling a volume fraction parameter. Second, the
topological derivatives for the two-phase material model was derived and the validity was confirmed
by using the finite element analysis. Next, the acoustic meta-surfaces were designed by using the
level set based topology optimization method. Finally, we demonstrated the utility of the proposed
method by the experiments.
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