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Fig.3  Arrangement of optic-fiber probe for velocity measurement Fig. 4 Schematic of rarefaction wave chasing shock wave
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Fig. 9 Oscilloscope signals of optic-fiber probes Fig. 10 Time interval of rarefaction wave chasing
at the rear of setup shock wave against thickness of explosive
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Table 1 The results of overdriven detonation sound-speed measurements

No. ua/(km/s) p/(GPa) u,/(km/s) L./(km/s)
1 3.376 39. 89 2.521 10. 14
2 3.691 43. 83 2.768 10.73
3 3.907 46.77 2.935 11. 40
4 4.133 50. 15 3.110 11. 86
5 4,303 52.75 3.235 12. 26
6 4,475 55. 60 3.362 12.58
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Fig. 11 Relation of [agrangian sound-speed and particle velocity Fig. 12 Diagram of CJ] pressure on p-u plane
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Experimental Study on Sound-Speed of Overdriven-Detonation Product
and the Thermodynamic CJ State
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Abstract: Sound-speed data of overdriven-detonation product are fundamental to model EOS, and C]J
data are important to manifest detonation properties of explosive. Using rarefaction wave chasing
technique,the sound-speeds in overdriven detonation product at different pressures are measured with
optic-fiber probes,which are used to monitor the process of rarefaction wave chasing shock wave in the
trichloromethane behind explosive. The thermodynamic CJ state is determined by the intersection
point of the steady detonation velocity and the sound-speed line L.. The thermodynamic CJ pressure is
evaluated 28. 8 GPa by this method. There is only a slight difference of 0. 3 GPa between the
thermodynamic C] pressure and the ordinarily measured value 28. 5 GPa. The method to measure
velocity and planarity of detonation driving flyer with optic-fiber probes is also introduced. The
velocity and planarity of the flyer are obtained using this method, which possesses good precision of
measurement,
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