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Fig.1 Schematic drawing of experimental set-up for preheating
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Table 1 Experimental configuration parameters (nominal)

Ta flyer/(mmX mm) Ta buffer/(mmXmm) Ta sample/(mmXmm) Sapphire/LiF window/(mm X mm)

28 X1.5 36X1.5 10 X3 30X10
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Fig.2 A combined diagnostic technique of Hugoniot and temperature for preheated shock-wave experiments
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Table 2 Shock compression experimental conditions and results of Ta

Exp. Initial temperature Initial density Impact velocity Particle velocity Shock-wave velocity Shock pressure Interfacial temperature

No. To/(K) 00/ (g/cm®) w/(km/s) uy,/(km/s) D/(km/s) pu/(GPa) T:/(kK)
Ta0® 30042 16. 653 4,9540.025 2.4840.04 6.5340.06 269.341.3 7.64=+0.6
HTal” 77345 16. 505 5.15+0.025 2.60+0.06 6.54+0.13 281.044.1 7.284+0.3
HTa2v 77345 16. 505 5.384+0.027 2.7240.07 6.69+0.17 299.945.4 7.50+0.2
HTa3” 77345 16. 505 5.46+0.027 2.76=+0.08 6.74+0.19 306.846. 2 7.80+0.2

Note:a) Al Oy single crystal window with orientation of {001);

b) LiF single crystal window with orientation of (100).
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Table 3 Hugoniot parameters of Ta and Al, O; under ambient and preheating conditions

Material T,/ (K) oo/ (g/cm?) ¢/ (km/s) A Yo a /(107 °/K)
Tl 300 16. 653 3.293 1. 307 1.8 6.3
“ 773 16. 505 3.272 1. 308 — —
. 300 3.989 8.729 1. 000 1.324 8.4
Al O,
773 3.941 8. 694 1.003 — —
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Fig. 8 The output signal of pyrometer Fig. 9 Shock temperature for sample/window interface
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A Combined Technique for Measuring Hugoniot and
Interfacial Temperature of Preheating Metals

LI Jun,LI Jia-Bo,ZHOU Xian-Ming,
WANG Qing-Song,DAI Cheng-Da

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics ,\CAEP ,Mianyang 621900,China)

Abstract ; Research of dynamic respond properties for metal at initial high-temperature condition is very
important to develop the universal equation of state. Thus, resistance-wire preheating apparatus over
initial temperature range of 300-800 K has been built up by our group in light-gas-gun experiments,
and a non-contact pyrometer diagnostic technique was developed to perform simultaneous measure-
ments of the shock-Hugoniot and the interfacial temperature on a preheated metal. Examples for meas-
uring dynamic respond properties of tantalum are presented. The measured data for shock velocity ver-
sus particle velocity at initial temperature of 300 K is in agreement with previous shock compression
data,while the data of 773 K lies below the theoretical Hugoniot that was calculated based on the prin-
cipal Hugoniot. The obtained interfacial temperatures are in agreement with the melting points that
shocked from the ambient conditions and ab initio results. It indicates that our target-preheating appa-
ratus and non-contact pyrometer diagnostic technique is a viable approach to study the temperature
effects on shock response of metals.

Key words: resistance-wire heater;non-contact optic fiber probes;shock-Hugoniot parameter;interfacial

temperature
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