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Table 1 Parameters of equation of state

Material po/(grem™3)  Co/(km-s~1) A
FeMnNi alloy 7.87 4.61 1.83
sapphire 3.95 11.19 1.0

#x2 TRSH

Table 2 Parameters of experimental conditions

Experiment  Velocity/ Pressure/ FeMnNi flyer/ FeMnNisample/ Sapphire window/
No. (m-s~1) GPa mmXmm mmXmm mm X mm
#1 603 11.9 D95x2 — ?35x15
#2 607 12.1 D95 x6 ?80x6 —
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Fig.1 Schematic of wave using reverse impact
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% 3 FeMuNi &/ Hugoniot #iE
Table 3 Hugoniot parameters of FeMnNi alloy

Dg/ Dpy/ Dpy/ up/ v /v o/
(km-s™1) (km-s!) (kms™!) (km-sT!) GPa
5.919 4.900 2.997 0.356 0.9055 12.0
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Fig.2 Free surface velocity profile of FeMnNi sample

in experiment #2
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Fig.3 The flyer/window interface velocity in experiment #1
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Fig.4 Schematic diagram of wave interaction

in experiment #1
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INFLUENCE OF PHASE TRANSITION ON SPALLING BEHAVIOR IN
FEMNNI ALLOY Y

Li Qingzhong* Chen Yongtao*?) Liu Wentao! Hu Haibo* Xu Yongbo**
*(Laboratory for Shock Wave and Detonation Physical Research, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621900, China)
t(Beijing Institute of Applied Physics and Computational Mathematics, Beijing 100088, China)
**(National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, China)

Abstract This paper provides an investigation of the phase transition and spalling characteristics induced
by shock loading and unloading process in FeMnNi alloy through two symmetric impact experiments of same
thickness and reverse impact technique. The experimental process is simulated successfully from the non-
equilibrium two-phase model and the modified Boettger’s model. The physical mechanisms of the shock phase
transition and reverse transition as well as rarefaction shock wave formation are studied. A possible reason for
the abnormal spalling phenomenon in the experiments is also discussed from the view of the interaction process
of stress wave. It is found that the phase transition and reverse transition induced the spallation in the FeMnNi

alloy samples.

Key words FeMnNi, phase transition, reverse transition, spallation, rarefaction shock wave
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