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Inversion analysis of viscoelastic material dynamic parameters
based on reflection coefficient measurement
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Abstract; Based on measuring the reflection coefficient of an acoustic layer, the inversion analysis procedure of

viscoelastic material’s dynamic parameters was developed. In order to get two different reflection coefficients, the reflection

coefficient of a cylindrical-hole acoustic layer with two different backings was measured for two times. According to the

analytical relationship between the reflection coefficient and the dynamic parameters of the acoustic layer, using Newton’s

iteration method for nonlinear equations of two variables, the complex longitudinal wave speed and the complex shear wave

speed were obtained by solving a group of equations. Furthermore, the complex Young’s modulus and the complex

Poisson’s ratio were calculated easily. Finally, a rubber sample was tested in a acoustic-pipe, and the identification results

of viscoelastic material dynamic parameters were analyzed and discussed.
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embedded periodic cylindrical-hole
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complex shear modulus curves of rubber
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Fig.4 Young’s modulus and associated error of rubber
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