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Joong Seok Lee, Yoon Young Kim and Yeon June Kang

Key Words :  Porous Material(t}3-%d &), Sound Absorption(-+-), Optimal Configuration(Z 2 3 /),
Material Property(Z4 %))

Abstract

This investigation studies the effects of material properties and corresponding propagation wave types on
optimal configurations of sound absorbing porous materials in maximizing the absorption performance by
topology optimization. The acoustic behavior of porous materials is characterized by their material properties
which determine motions of the frame and the air. When the frame has a motion, two types of compressional
wave propagate in the porous material. Because each wave in the material make different influence on the
absorption performance, it is important to understand the relative contribution of each wave to the sound
absorption. The relative contribution of the propagating waves in a porous material is determined by the
material properties, therefore, an optimal configuration of a porous material to maximize the absorption
performance is apparently affected by the material properties. In fact, virtually different optimal
configurations were obtained for absorption coefficient maximization when the topology optimization method
developed by the authors was applied to porous materials having different material properties. In this
investigation, some preliminary results to explain the findings are presented. Although several factors should
be considered, the present investigation is focused on the effects of the material properties and corresponding
propagation waves on the optimized configurations.
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Fig. 1 Absolute value of the ratio of the velocities at the
surface, of the frame and the air. The foams are
0.030 m long.
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