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Fig.3 Scheme of the spherical wave experiment,where the particle velocity waves

are measured by magneto-electric velocimeters
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Table 1 The constitutive parameters of ZWT linear visco-elastic model for PMMA

0o/ (Mg/m?*) v E,/(GPa) E;/(GPa) E/(GPa) Eu/(GPa) Gu/(GPa) a/(m ") Om/ (2s)

1.19 0.35 2.04 0. 897 6. 81 3.87 1.43 14.08 2.05
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Inversion of Constitutive Parameters for Visco-Elastic Materials
from Radial Velocity Measurements of

Spherical Wave Experiments
LAI Hua-Wei' , WANG Zhan-Jiang” , YANG Li-Ming®’, WANG Li-Li*

(1. Department of Municipal Engineering ,Zhejiang Water Conservancy and
H ydropower College , Hangzhou 310018 ,China;
2. Northwest Institute o f Nuclear Technology »Xi'an 710024 ,China;
3. Mechanics and Materials Science Research Center sFaculty of Mechanical Engineering

and Mechanics , Ningbo University , Ningbo 315211,China)

Abstract: The inversion of visco-elastic constitutive relation from the measured data of a spherical wave
experiment is a challenging research. Starting from the governing equations for linear visco-elastic
spherical waves which are based on the ZWT visco-elastic constitutive relation, the analytical expres-
sion for the attenuation of strong-discontinuous visco-elastic spherical wave front is derived,and conse-
quently a new method is proposed, by which the high-strain-rate visco-elastic parameters could be in-
versed from a series of particle velocity profiles measured in a spherical wave experiment. The first
step is to determine the high-strain-rate elastic module from wave velocity measurements when the
quasi-static material parameters are known. Then the high-strain-rate relaxation time can be deter-
mined from the attenuation factor. Thus the required visco-elastic constitutive relation can be ob-
tained. Using those material parameters obtained by such a new inversion method, the visco-elastic
spherical wave profiles are calculated by the characteristics method. The good agreement between the
numerical predictions and the experimental results well supports this proposed new inversion method.
Key words: explosion and impact; spherical waves; visco-elastic constitutive realtion; shock waves;in-

version method;attenuation



