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Fig. 1. Structure and theoretical model of composite acoustic metamaterial: (a) The top micro-perforated panel (thickness ¢, dia-

meter d, perforation rate p); (b) multiple coiled FP channels; (c¢) schematic of the hybrid metamaterial absorber composed of a
microperforated panel (MPP) as a top face sheet and coiled-up Fabry—Perot (FP) channels with folding number n; (d) an approxim-

ate analytical two dimensional (2 D) model of one unit cell of a space-coiled metamaterial. All the widths of the channels in the YZ

plane are [,. The height of the channel along the Z axis is H .
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Fig. 2. Sound velocity and sound pressure in a sound absorber when a 230 Hz sound wave is introduced: (a) Sound velocity distribu-

tion (m/s); (b) sound pressure distribution (Pa). The absorbers are constructed using the coiled-up channel with geometric paramet-
erss H=59mm, 1 =Ly =L3=L4=Ls=4.8mm and W =13.6 mm and d =tg =¢t; = 1 mm.
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Fig. 3. Sound absorption characteristics of composite sound
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Abstract

In this paper, we propose a hybrid subwavelength broadband sound absorber based on micro perforated
plate and multiple coiled channels. And the mechanism of low frequency broadband sound absorption of the
hybrid sound absorber is analyzed in detail. Based on this, the theoretical analysis model and the finite element
numerical analysis model are established, and the mutual verification of theoretical and numerical solutions is
completed. The structure can theoretically achieve the low-frequency and high-efficiency sound absorption with
an average absorption coefficient of 0.8 in a frequency band of 200-500 Hz when the overall thickness of the
sound absorbing structure is 60 mm. At the same time when the overall thickness is 90 mm, quasi-perfect sound
absorption with peaks up to 0.95 in a frequency range of 180-350 Hz is realized theoretically. The composite

sound absorption structure has a certain application prospect in engineering low frequency noise in future.

Keywords: micro-perforated plate, coiled channels, hybrid sound absorber, low frequency sound absorption
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