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Abstract :

The acoustic black hole ( ABH) phenomenon in thin-walled structures with a power function form

reducing leads to a smooth reduction of the phase velocity of flexural waves and energy focalization. In an ideal case,

flexural wave velocity decreases to zero so that it never reaches a structure’ s edge, much less reflects back. This causes

structural areas with high energy density, the high energy effects can be used for various engineering applications, such

as, energy harvesting, vibration and noise control and so on. In order to investigate the energy focusing effect of two-

dimensional acoustic black hole on flexural waves, the model of two-dimensional acoustic black hole was built using the

finite element software ABAQUS, and numerical simulations were conducted for the transmission of flexural wave in the

acoustic black hole areas. Vibration power flow and finite element simulation were combined to analyze the energy

focalization of flexural waves. Finally, the transmission process of flexural wave in two-dimensional acoustic black hole was

imaged and analyzed by using the laser ultrasonic scanning technique. The test results verified the energy focalization

effect of two-dimensional acoustic black hole on flexural waves.
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Tab.1 Geometrical and material properties of the plate
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