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Fig. 1 Schematic representation of the detonation reaction zone profile
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Fig. 5 Particle velocity histories at LiF window interface
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Table 1 Reaction zone parameter of JOB-9003 measured from experiments
Bk typ/(ms™) ey (m-s™) Py\/GPa P,/GPa t/ns
shot 1-P1 2519 1943 48.8 35.6 11
shot 1-P2 2495 1934 48.2 354 11
shot 1-P3 - 1940 - 35.5 11
shot 2-P1 2477 1948 47.8 35.7 11
shot 2-P2 2513 1945 48.7 35.7 11
shot 2-P3 2402 1932 46.0 354 11
- 2481450 1 940+39 47.9+1.2 35.6£0.9 1122

TE: (Dshot 1-PIFTREE UL LE PRSI L . (2) PEME AT E FE 3220k [ T SR T3 Bl
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Measuring the detonation reaction zone structure of
JOB-9003 explosive using PDV

QIN Jincheng, PEI Hongbo, HUANG Wenbin, ZHANG Xu, ZHENG Xianxu, ZHAO Feng
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: In order to obtain the chemical reaction zone of HMX based JOB-9003 explosive, experimental
measurements on the detonation wave profile of solid explosives using photon Doppler velocimetry (PDV)
have been performed. Planar detonations were produced by impacting the explosive with sapphire flyer
launched from a powder gun. Particle velocity wave profiles were measured at the explosive/window
interface. LiF windows with very thin vapor deposited aluminum mirrors were used in the experiments. The
time resolution of PDV is about 1 ns, and the velocity uncertainty is less than 2%. The measurements show
distinct end to the reaction zone indicating a CJ point in JOB-9003. The results show that the reaction time of
JOB-9003 is (1142) ns, and the corresponding reaction length is (0.075+0.014) mm. The CJ pressure is
(35.6+0.9) GPa, and the pressure at Von-Neumann spike is (47.9+£1.2) GPa.
Keywords: detonation reaction zone; HMX; CJ pressure; laser interferometric method
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