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Study on the Acoustic Absorption Properties of Mechanical
Impedance Panel With Micro-perforations

YU Yongjie, WU Nan., BIAN Xuyin,ZHAO Xiaodan
(School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The mechanical impedance panel with micro-perforations (MIPMP) absorber is fabricated by piercing
micropores on a mechanical impedance panel (MIP) to improve the low-frequency absorption properties. The calcu-
lation model of MIPMP is established and several samples are tested by using the standing wave tube. The results
show that the absorption mechanism of the MIPMP absorber is a combination of mechanical resonance and cavity
resonance. The sound absorption curves appear two peaks which are caused by mechanical impedance from 200 Hz
to 300 Hz, in which the absorption coefficient is 0. 95 at its highest and micro-perforations form 300 Hz to 600 Hz
respectively. The calculation model and the experimental results show the same variation trends: as the perforation
rate rises, the peak caused by mechanical impedance increases at first then decreases and moves towards higher fre-
quency, the peak caused by micro-perforations decreases and moves towards higher {requency but the bandwidth be-
comes wider; as the air-cavity extends, the peak caused by mechanical impedance highly increases but the peak fre-
quency basically has no variation, the peak caused by micro-perforations slightly drops and moves towards lower fre-
quency. The combined absorber composed of MIPMP and micro-perforated panel (MPP) shows good acoustic prop-
erties from 200 Hz to 1 600 Hz.

Key words: mechanical impedance panel; mechanical impedance panel with micro-perforations; perforation rate;

back cavity; micro-perforated panel; combined absorber
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