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Abstract
Acoustic metamaterials can recover low-frequency vibration energy and have broad application
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prospects in the field of energy supply for radio equipment. In this paper, the single cell structure
is the tungsten scatterer and silicone rubber coating layer embedded in the square epoxy resin
matrix plate from inside to outside. The dispersion curve and transmission loss spectrum of the
acoustic metamaterial structure are calculated and the structure is optimized. By designing point
defect, line defect and incomplete line defect structures, the energy localization characteristics
and vibration energy recovery performance of the supercellular structure are investigated. It is
found that the three different defect structures can generate energy localization, and the point
defect has the strongest energy localization effect and the best energy recovery performance. For
the optimal point defect structure, the output voltage generated at the peak voltage frequency of
252.9 Hz is 243.5 mV and the optimal output power is 88.7 nW. This study can proside a theoreti-
cal reference for the control of low frequency elastic waves and the power supf :
power instruments.
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Figure 1. Structure of acoustic metamai@ . icellular structure; (b) Schematic diagram of the first Brillouin zone
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Figure 2. Structure for calculating aéoustic ritamaterial Bgfismission loss spectrum
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Figure 3. Band structure and transmission loss of acoustic metamaterials
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