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Fig.1 Schematic diagram of shock initiation measuring sys-
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Table 1 Formulations of three RDX-based explosives
mass fraction/ % Py detonation
explosive -3 L8] -1
RDX Al binder /g-cm velocity"®/ m-s
RO 95 0 5 1.709 8214+41
RA15 80 15 5 1.804 8086x40
RA30 65 30 5 1.908 7850£39
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Fig. 5 Measured velocities of three RDX-based aluminized
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Table 2

values of interfacial particle velocity profiles

Experimental impacting velocities and characteristic

. Uyo Upk [ Po Ugo Dy,
explosive . i . -1 -1
/mes™t /mesT /mesT /us /GPa  /m-s"" /m-s
RO 1137 324 881 0.547 4.805 813 3459
RA15 1113 342 856 0.667 5.095 771 3663
RA30 1121 355 832 0.805 5.305 766 3630

Note: W is impact velocity, u_is particle velocity on shock front, Uy is
peak particle velocity, ly is time of peak particle velocity, p; is im-
pact pressure, u_ is explosive particle velocity and D, is shock veloci-

ty at impact time.
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Table 3 Comparison of different shock initiation measuring methods

relative uncertainty time resolution

measuring method physical quantity /% /ns explosive

gap test gap thickness of 50 % detonation 5-10 - cylindrical sample
wedge test distance to detonation 10 ~20 wedged sample
electromagnetic velocity gauge particle velocity profiles 4 20 set of wedged samples
manganin pressure gauge pressure profiles 5-10 30 set of thin discs
reverse impact interfacial particle velocity profiles 3 5 cylindrical sample
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Shock Initiation Measurement of RDX-based Aluminized Explosives with Reverse-impact Method

PEl Hong-bo, LI Shu-rui, GUO Wen-can, ZHANG Xu, ZHENG Xian-xu
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: A new shock initiation measuring system is developed with the reverse-impact method, in which the explosive sample
was driven by a gas gun and impacted the LiF window at a certain speed. The photonic Doppler velocimetry (PDV) was used to
measure the interfacial particle velocity profile between the explosive sample and the LiF window. This measuring system has
higher accuracy (3%) , higher time resolution (5 ns) and lower requirement of explosive samples than previous shock initiation
measuring methods. Moreover, to explore the effect of aluminum powder, the shock initiation characteristics of three
RDX-based aluminized explosives (RDX/Al) with different contents of aluminum powder (0, 15% and 30%) were investigated
by this measuring system. The experimental data indicates that with the same impacting speed, the shock initiation reaction
growth becomes slower with a higher content of aluminum powder. The interfacial particle velocity of the RDX-based alumi-
nized explosive with 30% aluminum powder requires more time to arrive at a peak value, which is 47% longer than that of the
RDX explosive. The aluminum powder makes the shock sensitivity significantly decrease and it plays a dilute role in explosive en-
ergy during the shock initiation process of aluminized explosives.

Key words: reverse-impact method;aluminized explosive;shock initiation;shock sensitivity ; content of aluminum powder
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