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Fig.1 The sound absorption model of multilayer porous

materials backed with an air gap
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Fig.2 Effect of the porosity of each Aluminum foam on sound absorption coefficient
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Fig.3 Effect of the thickness of each Aluminum foam on sound absorption coefficient
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Study on sound absorption properties of multilayer porous

material structure backed with an air gap

NING Jing—feng , ZHAO Gui-ping , MU Lin,LU Tian-jian

(State Key Laboratory of Strength and Vibration, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Based on the transmission equation of acoustic wave in a layered media, the absorption coefficient of the multilayer

porous material backed with an air gap is calculated. Taking a double-layer Aluminum foam backed with an air gap for an exam-

ple, the effect of acoustic parameters of each layer and thickness of air gap on the absorption coefficient is analyzed. The results

show that the absorption coefficient of the sound absorption structure with an air gap gradually increases with the increase of

porosity, thickness, and flow resistivity of each porous material respectively. At low frequency, increasing the thickness of air

gap will lead to the increase of the absorption coefficient, and the maximum absorption coefficient shifts towards lower frequen-

cies. At intermediate frequency, the sound absorption structure without the air gap shows a better sound absorption property

when the porosity or flow resistivity are increased. Therefore, the sound absorption level can be achieved in a wider {requency

range through the adjustment of material parameters of each layer.
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