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Theoretical analysis on shock temperature of porous metal”

HE Yuan, HE Yong. ZHANG Xian-feng,
QIAO Liang, ZHAO Xiao-ning, PAN Xu-chao
(Ministerial Key Laboratory of ZNDY, Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: Based on the thermodynamics and the three-term equation of state, the shock temperature
of porous metal was theoretically analyzed for the Hugoniot adiabat, state parameters and isovolumic
extrapolation of solid materials. By combining the calculated cold energy, the calculated cold pressure
and the Hugoniot equations of solid metal and porous metal, a new method was presented to calculate
the shock temperature of porous metal. The porous iron was chosen as an example to discuss the in-
fluences of the several physical parameters on the calculated result by the presented method. The cal-
culation example shows that the calculated shock temperature for the porous iron is in good agreement
with the existent experimental data and the corresponding errors are less than 5 percent. And the
shock temperature of porous metal can be little influenced by the Griineisen parameter and the elec-
tronic Griineisen parameter, but it can be influenced evidently by material compactness, shock pres-
sure and electronic specific heat coefficient.

Key words: mechanics of explosion; shock temperature; three-term equation of state; porous metal;

Griineisen parameter
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