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Theoretical calculation of shock compression properties of MESMs
with electronic thermal motion effect

HE Yuan, HE Yong, WANG Chuanting, PAN Xuchao,
JIAO Junjie, GUO Lei, YANG Xiangli, LI Quan
(School o f Mechanical Engineering s Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: In this work, based on the Thomas-Fermi statistical model, we modified the calculation
method of the Wu-Jing parameters R and investigated the effect of the electronic thermal motion on
such parameters as the particle number, the internal energy, and the pressure, inside the metallic
crystal structure so as to truly describe the shock compression properties of porous metal materials. A
new equation of state was developed for porous materials in which the contribution of the electronic
phases was considered explicitly under the condition of different porosity. The relationship between
pressure and particle velocity, shock wave velocity and particle velocity was obtained for typical
MESMs, for instance different components of W/Cu alloy (dense) and different dense degrees of Al/
Ni alloy. Compared with existing models, the equation of state established in this paper is better fit-
ted with the experimental results. The results show that this model can be used to predict the shock
compression properties of metal materials under unreacted conditions. The u,-u, relationship of por-
ous materials does not exhibit an approximate linear relationship as solid materials, due to the shock
compression characteristics that are divided into two distinct phases before and after compaction. The
shock compression characteristics of multi-functional energetic structure materials are obviously af-
fected by the porosity and material ratio.

Keywords: MESMs; equation of state; electronic thermal motion of impact; porous materials
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