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ABSTRACT

In this study, an acoustic metastructure, combined with a thin membrane and a rectangular cavity,
was designed to reduce the noise of mechanical structures from 2000 Hz to 4000 Hz. Finite element
method (FEM) analysis was performed through COMSOL multiphysics and the sound-absorbing struc-
ture was evaluated using the sound absorption coefficient from the 2-microphone method.
Subsequently, the acoustic impedance of this metastructure was analyzed to explain the absorption
mechanism of the thin film. The target frequency was controlled by carefully designing the size of
the cavity to effectively reduce noise in a specific frequency region. Additionally, to determine the
sound absorption effect of the thin film, the difference in the sound pressure level owing to the rec-

tangular duct was measured.
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damping) 9} FH Q1] FFel FF = FadT

Table 1 Propreties of polyimide

Analysis data of polyimide

Density 1420 kg/mm’
Young’s modulus 2.5 GPa
Poisson ratio 0.34
Thickness 50 um

Fig. 1 Single unit of membrane -cavity structure
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Fig. 2 Schematic of impedance tube constructed in
COMSOL. It is made up of 3 part, upstream,
downstream, unit cell. unit cell means single
membrane-cavity structure
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Fig. 10 Measurement of insertion loss in anechoic
chamber
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Fig. 11 Comparison and difference of sound pressure

level of absorption duct with membrane and
without membrane
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