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Table 1 Steady-state detonation velocity Table 2 Fitting parameters of detonation wavefront
24w/ w, {/mm d/mm p/(g/cm®) Dy/(km/s) Y24 w,/ w, a,/mm a,/mm b
60/40 200 50 1.695 7.93 60/40 2.015 9.523X107° 0.7337
RDX/TNT 50/50 200 50 1.683 7.70 RDX/TNT  50/50 3.455 2.398X10°° 0.654 0
40/60 200 50 1.663 7.42 40/60 3.207 0.525 6 0.762 3
60/40 150 50 1.744 8.10 60/40 1.537 0.233 3 0.826 3
HMX/TNT 50/50 150 50 1.716 7.92 HMX/TNT 50/50 1. 730 0.258 8 0.842 3
40/60 150 50 1. 685 7.57 40/60 2.621 0.407 9 0.798 4
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Fig. 5 Relation curves of D, (k) for explosives
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Table 4 Fitting parameters of D, (x,R,)

Ve 2k co/(km/s) ¢ /(km/s) ¢, /(km/s) d,/mm d,/mm d,/mm
RDX/TNT 8.445 7 —0.805 5 —0.8350 —0.383 8 0.834 0 5.680 0
HMX/TNT 8.898 6 —1.6317 —0.462 9 2.5558 —9.442 7 13.020 8
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Fig. 6 Relation curves of D, (x,R,) for explosives
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Fig. 7 Relation curves of R,-z-r for explosives
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Study on the D, (k) relation for the RDX/TNT and HMX/TNT rate sticks”

ZHANG Hong-liang, HUANG Feng-lei
(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology . Beijing 100081, China)

Abstract: It is necessary to determine the quantitative relation between the local normal detonation
wave speed D, and the total curvature « when detonation shock dynamics (DSD) is used to study noni-
deal detonation. We extended our work on the D, (x) relation of HMX/TNT rate sticks from the
RDX/TNT rate sticks. The D, («) relation of HMX/TNT rate sticks in the different mixing ratios
was analyzed, and the D, (k) relation was compared between the RDX/TNT explosives and the
HMX/TNT explosives. Results show that the D, (k) curves of RDX/TNT explosives were subjacent
on the D, (k) curves of HMX/TNT explosives at the same ratio. As the TNT percentage added. the
D, () curves of RDX/TNT and HMX/TNT explosives were moved down. The D, («,R,) law was in-
duced from the relation of D, (k) by introducing into the variable R,. The D, («.R,) law could not only
reduce the number of experimental calibration, but also meet the simulation precision of DSD method.
Key words: mechanics of explosion; D, (k) curves; high-speed photography; HMX/TNT; nonideal
detonation; mass ratio; DSD; RDX/TNT

% Received 15 July 2011; Revised 10 October 2011
Supported by the National Natural Science Foundation of China (10832003)
Corresponding author: HUANG Feng-lei, huangfl@bit. edu. cn
GiEHmE T %)



