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Abstract: In order to solve the problem of low frequency broadband sound absorption and
ventilation, two kinds of nested stepped micro-slit metasurfaces are proposed. Firstly, a stepped
micro-slit sound absorption unit is designed, which can obtain lower frequency sound absorption
than traditional micro-slit absorber. Secondly, a ventilation hole is introduced into the stepped
micro-slit unit to construct a ventilated unit, and it can achieve ventilation effect while ensuring
the sound absorption performance in a certain frequency range. Thirdly, a nested parallel method
is proposed, which can not only effectively broaden the sound absorption bandwidth, but also
overcome the problem that the surface area of the traditional parallel structure increases linearly
with the number of units, thus can make the nested structure has a smaller surface area. Finally,
two metasurfaces, sound-absorbing type and ventilated type, are designed using the micro-slit
units with the nested parallel method. The results show that the sound-absorbing type

metasurface can achieve sound absorption from 600 Hz to 1 600 Hz with a thickness of only 70
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mm formed by nesting 16 elements, while the ventilated type metasurface formed by nesting 8

units with a thickness of 39. 1 mm can achieve sound absorption from 470 to 657 Hz and possess

ventilation performance. These two kinds of micro-slit sound absorption metasurfaces can achieve

low frequency broadband sound absorption with small size, and have promising applications in

engineering practice.

Keywords: acoustic metasurface; sound absorption; micro-slit absorber; nested structure
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Fig. 1 Structure of the stepped micro-slit unit
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Fig. 2 Sound absorption performance and mechanism of the

stepped micro-slit unit
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Fig. 3 Sound absorption coefficient of the stepped micro-

slit unit with different parameters
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