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Acoustic absorption mechanism and optimization of a
rubber slab with cylindrical cavities®

Zhao Hong-Gang' Wen Ji-Hong Yang Hai-Bin Lii Lin-Mei Wen Xi-Sen

(Vibration and Acoustics Research Group, Science and Technology on Integrated Logistics Support Laboratory, College of

Mechatronic Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

( Received 27 December 2013; revised manuscript received 16 February 2014 )

Abstract
The finite element method is introduced to investigate the absorption of a rubber slab (20 mm thick) with one layer
of cylindrical cavities. It has a lower frequency absorption peak than that with spherical cavity in the same size, which
is determined by the monopole resonance of cavities. Analysis of partial wave scattering verifies that the absorption
peak is induced by the monopole resonance. Power dissipation density and displacement pattern of one unit cell is used
to clarify intuitively the absorption mechanism of the cavity. Then the effect of damping of transverse modulus on the
absorption is investigated under the condition of a steel backing. Both the physical and structural parameters of the

rubber slab are optimized by a genetic algorithm for favorable absorption from 1.5 to 10 kHz.

Keywords: Mie scattering, finite element method, cylindrical cavity, acoustic absorption
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