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Acoustic band fracture variation of low frequency
transmission zone in one-dimensional solid-fluid
periodic structures under omnidirectional incidence*

Liu Cong Xu Xiao-Dong’ Liu Xiao-Jun*

( Key Laboratory of Modern Acoustics, Nanjing University, Nanjing 210093, China )
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Abstract
In order to study the characteristics of acoustic/elastic wave propagation in one-dimensional (1D) solid-fluid periodic structure
incited by omnidirectional incidence, a theoretical model of wave propagation in 1D solid-fluid periodic structure is established using
a transfer matrix method. Based on this model, the band structures of the infinite case and the transmission properties of the finite one
are further calculated and analyzed. The results show that an acoustic band fracture appears in the low frequency transmission zone
for a certain incident angle. The corresponding incident angle of the fracture is non-relevant to the mass densities or the thicknesses of

the solid and fluid layers constituting the periodic structure, and determined only by the wave velocity of the constituent material.
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