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Table 1 Parameters of constitutive relation and equation of state

ME  A/GPa B/GPa C m n e /s ! v po/(g+cem *eg/(kmes ) A Yo
Al 0.031 0.173 0.029 0 0. 45 1 0.324 2.703 5.35 1.35 1.7
CH — — — — — — — 1. 100 2.33 1.54 2.0
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Table 2 Parameter values for the dynamic damage and fracture model

m#aE X No/(pg e ps) R./nm po/GPa p1/GPa 60/GPa Ap/(m] * mm %) D.
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Spall behavior of pure aluminum under plate-impact

and high energy laser shock loadings

Zhai Shaodong. Li Yinghua, Peng Jianxiang, Zhang Zugen,
Ye Xiangping, Li Xuemei, Zhang Lin
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: Spall experiments of pure aluminum were performed on the light-gas gun equipment and
SG I high energy laser facility. An improved target configuration was applied to address the problem
that the residual vibration was often lost in laser-loading spall experiments. By virtue of distinguishing
the obvious difference in the strain rate between the two experiments, the material and rate-dependent
issues related with the nucleation, growth and coalescence of micro-damage were examined using nu-
merical simulations, which is important for developing predictive theoretical models. Results show
that for our previously proposed model the average diameter,the critical pressure, and the nucleation
rate parameter for micro-void nucleation can be regarded as material constants and the same is true
with the critical pressure for micro-void growth, whereas the specific effective surface energy for mi-
cro-void growth and the critical damage for coalescence are typical rate-dependent. Furthermore, our
simulations indicate that at the local spall position, although the spall strength has an apparent strain
rate effect, the critical behavior of the transformation of the sample from continuous stretch to com-
pression is determined by a critical damage, whose value is very small and is probably a material con-
stant.

Key words: solid mechanics; dynamic damage and fracture; impaction; pure aluminum; spall; high

energy laser
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