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Underwater acoustic insulation mechanisms of
sandwich panels in different frequency bands
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(China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Due to the significant differences in material properties between the sandwich panel skins and
core, sandwich panels exhibit different vibration characteristics in different frequency bands. This leads to
different sound insulation mechanisms and calculation methods in different frequency bands. In this paper,
theoretical methods applicable to low-frequency, high-frequency, and full-frequency ranges respectively were
adopted to investigate the sound insulation performance and mechanisms of sandwich panels in different
frequency bands. The results indicate that the sound insulation of sandwich panels in the low-frequency band
is mainly determined by bending vibration mode, while the sound insulation in the high-frequency band is
more affected by normal longitudinal waves. In the transition frequency band between the low-frequency and
high-frequency bands, the sound insulation is affected by both bending waves and longitudinal waves. The
phenomenon of the sound insulation trough caused by bending modes of sandwich skins when the core
material behaves as an elastic foundation was analyzed in this paper. The influence of material damping on
sound insulation in different frequency bands was studied, and the mechanism of damping weakening the
sound insulation trough was analyzed. Finally, the effect of core material parameters and panel areal density

on their sound insulation performance were presented.
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Tab.2 First ten natural frequencies of underwater bending vibration modes of sandwich panel
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Fig.4 Vibration velocities of the skins on the incident and transmission sides of sandwich panels (100 Hz)
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Fig.5 Vibration velocities of the skins on the incident and transmission sides of sandwich panels (1500 Hz)
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Fig.6 Vibration velocities of the skins on the incident and transmission sides of sandwich panels (4000 Hz)
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Fig.7 Vibration velocities of the skins on the incident and transmission sides of sandwich panels (4600 Hz)
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Fig.9 Vibration velocities of the skins on the incident and transmission sides of sandwich panels (8900 Hz)
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Fig.13 Vibration velocities of the skins on the incident and transmission sides of sandwich panels (100 Hz, with damping)
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Fig.14 Vibration velocities of the skins on the incident and transmission sides of sandwich panels (4600 Hz, with damping)
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Fig.15 Sound insulation of sandwich panels with different Fig.16 Sound insulation of sandwich panels with different
core material moduli in low and transition frequency core thicknesses in low and transition frequency bands
bands
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Fig.17 Sound insulation of sandwich panels with different Fig.18 Sound insulation of sandwich panels with different
core material moduli in high-frequency band core thicknesses in high-frequency band
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Fig.19 Sound insulation of sandwich panels with different Fig.20 Sound insulation of sandwich panels with different
mass in low and transition frequency bands mass in high frequency band
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