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Sound field analysis of a piston source covered by a porous material
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Abstract

A theoretical approach for the sound field of
a piston sound source covered by a finite
thickness layer of anisotropic porous
material is presented. The formulation is an
extension of the method worked out by
Amedin et al [J. Acoust. Soc. Am., 98,
1757-1766, 1995], that the isotropic porous
material is considered. First, in the present
study the sound field of a point source is
described by cylindrical waves. Then the
sound pressure radiated from a baffled
piston source can be calculated. Thus the
effects of frequency and bulk density of
material on the sound propagation in an
anisotropic porous material are studied.
Finally, the anisotropic effect is also
discussed.
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Fig. 1. Configurations of the problem.
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Figure 2. The comparison of the magnitude of the transfer function with Ref.[14].
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Figure 3. The comparison of the phase of the transfer function with Ref.[14].
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Figure 4. The comparison of the magnitude of the transfer function with Ref. [14].
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Figure 5. The comparison of the phase of the transfer function with Ref.[14].
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Figure 6. The effect of the frequency on the transfer function.
material bulk density 24 kg/m?, ¢, /o, = 0.6
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Figure 8. The effect of the bulk density on the transfer function.
frequency 2000 Hz, o, /o, =0.6
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Figure 9. The effect of the bulk density on the transfer function.
frequency 2000Hz, ¢, /o, = 0.6
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Figure 10. The anisotropic effect on the transfer function.

material bulk density 48 kg/m?®, frequency 2000Hz
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Figure 11. The anisotropic effect on the transfer function.
material bulk density 48 kg/m?, frequency 2000Hz
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