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Phase transition and abnormal spallation in pure iron

CHEN Yong-tao'*, TANG Xiao-jun', LI Qing-zhong',
HU Hai-bo', XU Yong-bo®
(1. National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics» Mianyang 621900, Sichuan, China;
2. National Laboratory for Materials Science , Institute of Metal Research ,

Chinese Academy of Sciences s Shenyang 110016, Liaoning, China)

Abstract: An experimental setup, containing the pure iron flyer and sample with the same thickness,
was applied to carry out symmetric impact tests on pure iron. The free-surface velocities of the pure i-
ron samples were obtained by VISAR. The X-ray diffraction and metallographic examination of the
recovered samples exhibit that abnormal multiple spalling behaviors happen in the pure iron samples
as the impact pressure is above the phase transition pressure 13 GPa. By referring the experimental
results by L. R. Veeser, et al, the spalling mechanism was explored by analyzing the interaction
process of stress waves. It is found that the shock-induced phase transition, release-induced reverse
phase transition and rarefaction shock wave lead to the abnormal (secondary) spalling phenomena in
the pure iron samples.
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