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Acoustic and vibration characteristics analysis of
acoustic black hole stiffened plate structures

WEN Hua-bing, HUANG Hui-wen, SHI Zi-qiang, GUO Jun—hua
(School of Energy and Power, Jiangsu University of Science and Technology, Zhenjiang 212100, China)

Abstract: An acoustic black hole stiffened plate was designed based on acoustic black hole and stiffener
structures. Acoustic radiation characteristics, vibration energy distribution and transmission characteristics
were studied by establishing the finite element model of the acoustic black hole stiffened plate. The simula-
tion results show that the radiated sound power of the acoustic black hole stiffened plate is 8~20 dB lower
than that of ordinary stiffened plates above the cut—off frequency. Because of the local damping layer, the vi-
bration gathered in the acoustic black hole’s region is effectively dissipated. Therefore, the vibration level is
significantly lowered and the acoustic black hole stiffened plate is weakly coupled to the sound field. It is ver-
ified that most of the kinetic energy of the acoustic black hole stiffened plate is concentrated in the acoustic
black hole region while analysis of the vibration energy distribution characteristics shows that the vibration
level of the overall structure is reduced. It is revealed that the acoustic black hole stiffened plate is affected
by the superposition effects which include acoustic black hole’ s concentrating energy effect and stiffened
plate’s blocking vibration effect. Compared with ordinary stiffened plates, acoustic black hole stiffened plates
have better vibration and noise’s reduction performance.
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Fig.2 Finite element model of acoustic black hole stiffened plate
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Tab.1 Material parameters of acoustic black hole stiffened plate
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Fig.4 Vibration response characteristics of stiffened plate structure
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