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Elugidation of innovative sound absorption mechanism with lightweight and fine
powder
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We proposed a noise control method focusing on lightweight ﬁowders.
Specifically, we theoretically clarified how the effects of sound absorption by lightweight powders,
which propagate sound waves by longitudinal vibration like gas molecules, are superimposed on those
of sound absorption by vibration of the powder and sound absorption by gaps between particles. We
searched for the conditions for powders in which this special sound absorption effect appears.
A mathematical model for the sound absorption of granular and flaky biomass materials, which are
smaller than the wavelength of sound waves, was presented. A mathematical model was developed for
the sound absorption characteristics of regularly arranged granular materials. Theoretical
calculations for randomly arranged and irregularly shaped granular materials were performed based on
geometric data measured by micro CT scans.
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