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NUMERICAL STUDY ON POROUS MATERIALS UNDER SHOCK Y

Xu Aiguo?)  Zhang Guangcai  Ying Yangjun Zhu Jianshi
(National Key Laboratory of Computational Physics, Institute of Applied Physics and Computational Mathematics,
Beijing 100088, China)

Abstract Shock responses of porous materials are studied using the material-point method. The effects of
porosity, mean-cavity-size, shock strength, local divergence and vorticity are investigated. In materials with very
small porosity, the shocked portion may arrive at a nearly steady state; the mean pressure and density oscillate
slightly due to the tension waves reflected back from the cavities in the downstream portion. In materials with
larger porosity, the shock compressibility decreases and the attenuation of shock waves becomes more evident.
Under fixed porosity, a higher mean-cavity-size results in a higher mean temperature. The attenuation of shock
waves depends on the porosity, mean-cavity-size, and shock strength. Local turbulence mixing and volume
dissipation are two important mechanisms for transformation of kinetic energy to heat. The stronger the loaded
shock, the stronger the porous effects. The pressure, density, temperature and particle speed do not approach

their equilibriums at the same rate.

Key words porous material, shock wave response, material-point simulation, local vorticity, local divergence
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