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Fig. 2 Schematic of sound velocity measurement using reverse-impact method
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Table 1 Parameters of Griineisen equation of statet'

1L 00/ (g/cm®) co/(km/s) A Yo

LY12 Al 2.785 5.37 1. 29 2.0

Ta 16. 654 3.43 1. 19 1.6
LiF 2.638 5.148 1. 358 1.63
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Table 2 Experimental conditions and measured Euler sound velocities in Ta and LY12 Al

Ta Impactor/ LY12 Al Buffer/ LiF Window/

FIE v, /(km/s)  p,/GPa ¢./(km/s)  ¢,/(km/s)
mm X mm mm X mm mm X mm
1 5.150 110. 0 27X 2.032 @33%1.120 P25%11 5.5540.15 11.6740.16
2 5.812 131.0 27X1.968 33X 1.151 25X 11 5.86+0.15 11.3440.25
3 5.414 114.1 D27%X2.178 D25%11 5.7640.15
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Measurements of sound velocities in shock-compressed
tantalum and LY12 Al

YU Yu-ying”', TAN Hua', HU Jian-bo',
DAI Cheng-da', CHEN Da-nian®
(1. Laboratory for Shock Wave and Detonation Physics Research , Institute of Fluid Physics ,
China Academy of Engineering Physics, Mianyang 621900, Sichuan, China;
2. Mechanics and Materials Science Research Center , Ningbo University ,
Ningbo 315211, Zhejiang, China)

Abstract: Reverse-impact method used to measure the high-pressure sound velocity in shock-com-

pressed metals was described. Two reverse-impact set-ups, Ta/L.Y12 Al buffer/LiF window and Ta/

LiF window, were used to measure the sound velocity in shock-compressed Ta over the range of 110~

131 GPa . Measured longitudinal sound velocities in Ta are consistent with the data reported by Brown

J M, et al. No significant effects of 1L.Y12 Al buffer on the measurement uncertainty of sound velocity
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were found because of little difference in impedance between LY12 Al and LiF. The longitudinal
sound velocities of LY12 Al buffer were determined at 110 GPa and 131 GPa. The data combining
with those reported by McQueen R G show that the longitudinal sound velocities in Y12 Al decrease
gradually to bulk sound velocities with pressure over the range of 125~150 GPa.

Key words: mechanics of explosion; sound velocity; reverse-impact method; Ta; VISAR technique;

LY12 Al
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