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Abstract

This paper provides an investigation of the phase transition and the spalling characteristics induced during shock
loading and unloading in an a phase Fe-based alloy. Two kinds of impact set-ups are used. One is referred to as the direct
impact, and the other is the reverse impact. The shock Hugoniot and the release stress-volume adiabat of the o phase Fe-
based alloy are obtained. And the results show that the history of loading and unloading is determined by the relationship
among the phase transition threshold and the reverse transition threshold and the shock pressure. It is found that abnormal
spallations happen in the o phase Fe-based alloy sample as the pressure exceeds the phase transition threshold. Such
abnormal spalling phenomena are believed to be related to the shocked a—¢& phase transition, and a possible reason for

the abnormal spalling is discussed also from the interaction process of stress wave.

Keywords: a phase Fe-based alloy, phase transition, reverse phase transition, spall

PACS.: 64.70. Kd, 62.20. mm, 62.50. Ef

* Project supported by the National Natural Science Foundations of China ( Grant No. 10902102 ), the Science Foundations of China Academy of
Engineering Physics ( Grant Nos. 20060104, 2009B021014 ).
F E-mail ; zhongli4909@ 163. com

046401-9



