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Abstract: Acoustic black hole structure is a lightweight and efficient passive vibration and noise reduction
solution. Based on the improved Fourier series and the analytical Rayleigh-Ritz method, a vibration analy-
sis model for acoustic black hole beam structure under arbitrary boundary conditions was established. On
this basis, the modal analysis and dynamic response analysis were carried out to study the modal loss
factors and vibration energy of the acoustic black hole beam structure. The results show that compared
with the uniform beam., the acoustic black hole beam has a denser modal frequency, and the modal damp-
ing loss factor increases by nearly five times. The vibration energy in the acoustic black hole region exceeds
120 dB, showing a strong aggregation and dissipation effect on energy, which can provide reference for the
passive vibration reduction design of engineering structures.
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