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Table 1 Material parameters

Material G,/GPa A/MPa B/MPa C n m
Al 27.6 265 426 0.015 0.34 1.00
Cu 439 90 292 0.025 0.31 1.09
Ni 80.2 163 648 0.006 0.33 1.44
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Fig. 4 The relation curves of phase distribution vs. time (Hypervelocity impact of Cu-Cu)
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Table A1 Parameters of equation of state

Material G/(Pa-cm’-mol "-K?) V,/V, V,/V, a/(GPa-cm®-g?) Mi/(g-mol™)
Al 870 0.53 1.347 1 6 450 27.0
Cu 490 0.50 1.4013 868 63.5
Ni 1010 0.51 1.407 5 1190 58.7

Material Phase Evolution in Hypervelocity Impact Process
LI Yixiao'?, WANG Shengjie’

(1. Graduate School of Second Academy of CASIC, Beijing 100854, China;
2. Beijing Institute of Mechanical Equipment, Beijing 100854, China)

Abstract: It is generally known that phase evolution characteristics of materials under hypervelocity impact
obtained are limited by experiments. In this paper, the material point method and GRAY three-phase
equation of state were combined to simulate the hypervelocity impact of Cu-Cu, Ni-Ni and Al-Al at different
velocities, and the relations between phase distribution and time were obtained. The numerical results show
that the phase evolution character of the material with higher density and lower melting point at lower
velocity impact is similar to the material with lower density and higher melting point at higher velocity
impact. Therefore, the phase evolution characteristics of material with higher density and lower melting
under hypervelocity impact point could provide reference to the experiment of common structure materials
such as Al under hypervelocity impact.

Keywords: hypervelocity impact; material point method; phase evolution; impact velocity

064101-9



