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Phononic glass: A Underwater Wide Band Strong Acoustic Absorption
Material
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(3. Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Sciences, 100190 Beijing, China; 2. State Key
Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081,China)

Abstract: Excellent modern underwater acoustic absorbing materials which can achieve wide-band strong acoustic
absorption with structures of small size are urgently needed for their important applications in both military and
commercial uses, such as sonar evasion by stealthy coating, underwater acoustic communication system. However,
present materials usually exhibit poor acoustics-absorbing property under hydrostatic pressure. This key issue
hinders the development of deep-water noise-shielding materials that have wide band strong acoustic absotping
under hydrostatic Pressure. The lattice constant of locally resonant phononic crystal can be 1-2 orders of magnitude
lower than wavelength. The present studies mostly aimed at resonant scattering unit, while there were very few
systemic studies on the influence of structural factor. This results in producing strong acoustic absorption just at
certain narrow frequency in locally resonant acoustic metamaterials. Phononic glass is proposed which is based on a
novel idea of introducing the local resonant units into a random network material structure. It possesses both high
mechanical strength and strong underwater sound absorption property in a wide frequency. The research results will
be meaningful in wide-band strong acoustic absorption under hydrostatic pressure.
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Fig. 1 Optical and SEM images of a typical phononic glass sample
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Fig. 2 Underwater absorption coefficients for different materials that were fabricated with the same dimensions of ® 56x10 mm in 12-30
kHz
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Fig. 3 The model simplification process of phononic glass of 1cm thickness
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Fig. 4 Underwater absorption coefficients of two-component materials and phononic glass of 1cm thickness
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Fig. 5 Compressive stress-strain curves of phononic glass and its component materials
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