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Fig.1 Structure of split hollow sphere
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Fig.2 Schematic diagram of sound absorption testing system
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Fig.3 Absorption curves of SHS metasurface materials
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Fig.5 Absorption curves of NSHS metasurface material

with S0mm external sphere diameter
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40mm external sphere diameter
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Exploratory Research on a Dual-band and Broadband Metasurface Materials

Ding Changlin, Shi Jianbing, Dong Yibao, Zhao Xiaopeng
Northwestern Polytechnical University, Xi’an 710129, China

Abstract: The paper designs and study its a sound absorption metasurface materials with subwavelength thickness
and broadband high-efficiency, which may be applied to aeronautical noise and vibration reduction. Firstly, the paper
presents an artificial microstructure of split hollow sphere (SHS). The theoretical analysis and simulated calculation
demonstrate that this structure has acoustic resonant effect. The SHS materials reveal strong sound absorption near
the resonant frequency. Then, nested SHS (NSHS) model can be designed by integrating two different sized SHS into
a single structure. The NSHS metasurface materials fabricated by arranging designed NSHS in air matrix present
high-efficient sound absorption in two frequency band simultaneously. Finally, the NSHS materials with sponge matrix
achieve broadband high sound absorption in low frequency range of 500-1200Hz.

Key Words: acoustic metasurface; dual-band sound absorption; broadband sound absorption; SHS; NSHS; local
resonance
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