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Table 1 The experimental parameters
Impact Velocity Peak stress Impactor thickness  Sample thickness
No Measuring method
w/(km/s) o,/ (GPa) hi/(mm) h./(mm)
1 0. 848 —15.0 6. 28 6.28 VISAR
2 0. 847 —15.0 6.28 6.28 Recovered
3] 0. 997 —17.3 19. 1 15.8 VISAR
4t 1. 247 —22.6 19.1 15. 8 VISAR
502 1.292 —23.7 12.8 19.1 VISAR
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Table 2 Parameters of equation of state
Material 00/ (g/cm®) Cy/ (km/s) A
Fe 7.85 4,63 1.33
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Fig. 1 Free surface velocity histories

of pure iron sample
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Table 3 The experimental results

No. v/ v ui/C(km/s)  Dp/(km/s)  6,/(GPa) Dy /(km/s) 0./(GPa)  o./(GPa)
1 0. 9001 0. 649 5.06 —12. 9 2. 64 —4.5 —
9 — — — — — — —
3 0.8819 0. 645 5.06 —12.9 3.15 —7.8 -
4 0.8633 0.637 5.05 —13.0 4.08 —12.3 —1.3
7 0. 8602 0.634 5.06 —12.9 4.21 —12.4 —1.3
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Fig. 6 Recovered pure iron sample in Exp. 2
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Fig. 8 Stress versus particle velocity in Exp. 1
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Study on Phase Transition and Spallation
of Pure Iron under Given Pressure

CHEN Yong-Tao', LI Qing-Zhong' , TANG Xiao-Jun', LU Qiu-Hong?
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Abstract: By means of VISAR and metallography, phase transition and saplling behavior in pure iron
under the given pressure were studied through symmetric and same thickness flyer/sample experi-
ments. In combination with the experimental results from references,and the loading and unloading
histories and phase structure in iron sample are obtained. The given pressure are beyond the phase
transition pressure of 13 GPa about 2~5 GPa and 10 GPa, respectively. Abnormal multiple saplling
behavior happens in the pure iron sample as the impact pressure beyond the phase transition pressure
of 13 GPa about 2 GPa. From the interaction process of stress waves,the contacting mechanism among
the spalling behavior and the phase transition and the reverse phase transition have been studied.

Key words: pure iron;phase transition;reverse transition;saplling



