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Characteristics analyses of linear viscoelastic spherical waves”

Lai Hua-wei', Wang Zhan-jiang”, Yang Li-ming’, Wang Li-li®
(1. Department of Municipal Engineering ,» Zhejiang Water Conservancy
and Hydropower College , Hangzhou 310018, Zhejiang, China;
2. Northwest Institute of Nuclear Technology ., Xi’an 710024, Shaanxi, China;
3. Mechanics and Materials Science Research Center , Ningbo University ,
Ningbo 31521, Zhejiang, China)

Abstract: Based on the ZWT viscoelastic constitutive relation, the governing equations which reflect
high-strain-rate effects, for viscoelastic spherical waves are established, including five partial differen-
tial equations to solve five unknown variables such as v, o,, 05, €, and ). By using the characteristics
method, the problem is reduced to solve five ordinary differential equations along three sets of charac-
teristics. The numerical results by the characteristics method show that the degree of attenuation and
dispersion for viscoelastic spherical waves are more remarkable than those of linear elastic spherical
waves. The tangential tensile stress/strain induced by the surface extension of spherical wave front
plays a significant role in tensile failure of medium, while the constitutive viscosity can relieve the ten-
sile stress/strain. An analytic expression for the attenuation of strong-discontinuous viscoelastic
spherical wave front is further derived, which analytically illustrates that the more remarkable attenu-
ation of strong-discontinuous viscoelastic spherical wave front is resulted from the combined effects of
both the geometrical extension effect and the constitutive viscosity effect.

Key words: mechanics of explosion; viscoelasticity; characteristics method; spherical waves; shock

waves; attenuation
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