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Research on acoustic performance of composite micro-perforated plate
structure based on porous materials
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Abstract: In order to broaden the sound absorption frequency band of ordinary single-layer micro-perforated plates
and improve their absorption performance, this paper studied the sound-absorbing performance of a composite mi-
cro-perforated plate sound-absorbing structure based on porous materials. The acoustic finite element method was
used to numerically simulate the sound field of the composite sound-absorbing structure. The effect of the position,
thickness, flow resistance rate of porous materials and the air layer between porous materials and micro-perforated
plates or cavity walls on the sound-absorbing performance of the composite sound-absorbing structure were studied.
The results show that in comparison with the ordinary single-layer micro-perforated sound-absorbing structure, the
sound-absorbing performance of the composite sound-absorbing structure after adding porous materials is signifi-
cantly improved. Both installing porous materials close to micro-perforated plates and selecting thicker porous mate-
rials with higher flow resistance rate can effectively improve the sound absorption performance of the composite
sound absorption structure. The air layer between porous materials and cavity walls has a good effect on improving
the absorption performance of medium and low-frequency sound. The air layer between porous materials and micro-
perforated plates will reduce the absorption effect of high-frequency sound.

Key words: micro-perforated plate; porous material; composite sound-absorbing structure; sound absorption per-
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Tab. 1  Micro-perforated plate parameter value
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Tab. 2 Values of porous material parameters
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Fig. 2 Acoustic finite element model of composite sound-absorbing structure
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