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Experimental study on detonation wave profiles
in RDX-based aluminized explosives
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Abstract: In order to evaluate the reaction of the aluminum powder in detonation products of aluminized explosives,
experimental measurements of the detonation wave profiles in RDX/Al and RDX/LiF explosives using photon Doppler
velocimetry (PDV) were performed. Planar detonations were produced by impacting the explosives with sapphire flyers in a
gas gun. LiF windows with very thin vapor deposited aluminum mirrors were used in the experiments. The original data
obtained in the experiments were processed by the window Fourier transform method, then the pressure in the detonation
reaction zone was calculated using the impedance matching formula. The initial reaction times were compared between the Al
powders with the Al particle sizes of 2 and 10 um by averaging the interface particle velocities at multiple locations measured
in each experiment. Simultaneously, the isentropic equation of state of LiF was used as the reference line to construct the
equation of state of the aluminized explosives and to analyze the reaction degrees of the Al powders. The results show that the
detonation wave profiles in the aluminized explosives are different from those in ideal explosives. And measurements show no
distinct end to the reaction zone indicating a CJ point. At the beginning, the interface particle velocity in the RDX/Al explosive
is lower than that in the RDX/LiF explosive due to the temperature disequilibrium between the Al particles and gas detonation
products. Subsequently, the interface particle velocity in the RDX/Al explosive is higher than that in the RDX/LiF explosive
due to the energy released by the reaction of aluminum. Micron-sized Al particles hardly react before the CJ front. And for the
Al particles with the sizes of 2 and 10 um, the Al reaction delay time is less than 0.8 ps. At the end of the measurements, the

evaluated Al reaction degree was about 16% to 31%.
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Fig. 1 Experimental setup Fig.2 Window of speed measurement and installation of probe
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Table 1 Components and characteristics of three kinds of explosives

wl%

JEZy FiAE/um R /(g-em ™) D/(ms™)
RDX Al LiF e

RF15 80 0 15 5 2.5 1.809 8141+40

RA15(2 pm) 80 15 0 5 2.0 1.803 8072+40

RA15(10 pm) 80 15 0 5 10.0 1.795 807040

+z2 BAELENYIES T

Table 2 Comparison of the main characteristics of Al and LiF

FrEE po/(g-em™) T,/K T/K /g 'K KA(W-m K™ ¢y/(kms™) 2
H 2.700 933 2 740 1.176 210 5.325 1.338
TR 2.638 1143 1513 11.3 5.176 1.359
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Fig. 3 Interface particle velocity curves of three explosives
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