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Table 1 Parameters of equation of states of FeMnNi and sapphire

Material 00 /(g/cm®) ¢/ (km/s) A
FeMnNi 7.89 4. 65 1.53
Sapphire 3.95 11.19 1.0

W AR ST EE 17 R I FeMnNi & 4 FF S VE O T, BB O 0 5 A 1 0, B 1 4 o v
0.5 pmJERYEE AR, il iF VISAR(Velocity Interferometer System for Any Reflector) it 5% K f /% 1 1
WL BF5E FeMnNi & &0 EIE IR . IE RN 27 .37 B RE 0 SCik[4 ], S5 S 8080 T3 2.

Table 2 Parameters of experimental conditions

Velocity Size of FeMnNi flyer  Size of A3 steel flyer = Size of FeMnNi sample Size of sapphire window

/(m/s) /(mm X mm) /(mm X mm) /(mm X mm) /(mm X mm)
1% 596 95X 2 50X 20
27 524 @95X4.8 B80X9.9
37 805 @95X 4.8 @80X<8.0
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Fig. 1 Schematic diagram of the stress wave for the reverse impact test
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Table 3 Experimental results

No. o,/ (GPa) o,/ (GPa) 0,/ (GPa) o,/ (GPa) o,/ (GPa)
17 12.0 4.2
27 9.3 6.3 2.9

37 13.7 6.9 6.5 1.2
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Phase Transition and Reverse Transition in FeMnNi Alloy
CHEN Yong-Tao',LI Qing-Zhong' , TANG Xiao-Jun',LIU Wen-Tao

(1. National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics ,CAEP ,Mianyang 621900,China;
2. Beijing Institute of Applied Physics and Computational Mathematics ,Beijing 100094 ,China)

Abstract ; By means of VISAR, the phase transition and reverse phase transition in FeMnNi alloy under
different pressures were studied through direct impact and reverse impact experiments. As the differ-
ence between shock pressure and phase transition threshold is larger than reverse transition threshold,
namely 0<Zs, —0,<Zo, ,it may lead to an occurrence of the « ¢ phase transition in FeMnNi alloy,and
produces a multi-wave structure consisting of an elastic wave, a plastic wave and a phase transition
wave. Under the release process,the rarefaction wave reflecting by the plastic wave from the free sur-
face induces the complete reverse phase transition e—>a,and forms a multi-wave structure comprising a
rarefaction wave,a rarefaction shock wave and another rarefaction wave. As 6, —0, >0, ,it may produce
a multi-wave structure with phase interface reflection (PIR) wave. During the release process,the rar-
efaction wave reflecting by the residual phase wave causes the reverse phase transition e—>a,and forms
a two-wave structure consisting of a rarefaction wave and a rarefaction shock wave.

Key words: solid mechanics; FeMnNi alloy;phase transition;reverse phase transition
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