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Design of Cantilever Beam Hydrophone Based on Metamaterials Structure

CHANG Wenjuan', ZHAO Yongcheng' , LIAO Liming”, YAN Sheng', HAO Chengpeng'
(1. Institute of Acoustics, Chinese Academy of Sciences,Beijing 100190, China;
2. Beijing Emerging Eastern Aviation Equipment Co. ,Ltd. , Beijing 100195, China)

Abstract: The cantilever beam hydrophone can receive low frequency underwater acoustic signals in resonant fre-
quency band, which can not only improve the sensitivity but also obtain superior detection performance compared
with the traditional hydrophones, and has a broad application prospect in the field of marine engineering. This arti-
cle designs a novel cantilever beam hydrophone based on acoustic metamaterials. First, the negative equivalent prin-
ciple of the metamaterials and the effects of material parameters on resonant frequency are studied, and the method
of reducing the resonant frequency of the cantilever beam hydrophone is obtained. On this basis, the first-order nat-
ural frequencies of single copper beam, three-layer copper-rubber beam and five-layer copper-rubber beam are ana-
lyzed, and the three-layer composite structure is selected to complete the design of the metamaterial cantilever beam
hydrophone according to the practical requirements. The simulation analysis results show that the hydrophone de-
signed in this paper has a lower resonant frequency than the conventional cantilever beam hydrophone with the same
dimensions.
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