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Fig. 1 Pressure profile in the flow field at different times Fig. 2 Peak pressure of detonation at different position
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Fig. 3 Parameters nearby detonation wave front
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Table 1 CJ parameters of detonation wave with different particle diameters
Particle diameter D pe ocs ucy T DPmax L, Ly L¢
/(pm) /(m/s) /(MPa) /(kg/m®) /(m/s) /(KD /(MPa) /(mm) /(mm) /(mm)
20 1795 2.91 3.50 796 3032 4.18 7 5 86
30 1801 2.93 3.52 799 3038 4.16 11 9 73
40 1802 2.93 3.52 800 3040 4.17 16 9 59
50 1801 2.92 3.52 800 3037 4.18 21 11 68
®2 FFE RDXMEREHHEERRN CSH
Table 2 CJ parameters of detonation wave with different particle concentration
Particle concentration D o oc ucy T Pmax L, Ly
/(g/m*) /(m/s) /(MPa) /(kg/m*®) /(m/s) /(K) /(MPa) /(mm) /(mm)
600 1739 2.53 3.24 769 2878 3.71 12 9
450 1650 2.08 2.94 722 2619 3.21 13 9
300 1508 1. 57 2.63 646 2176 2.54 16 9
150 1059 0.72 2.45 428 1001 1. 37 33 11
5 JEH D 100 g/ m?® I K 2% 4 B4 T A TR ) 51
W AR £k . MR DA% 3 m J5 IR 4R HV B T 00U B Al
JAAMEIR G F ¥ K R 32,5 em. FEIR B E WY
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Fig. 4 Peak pressure of detonation front at

different position with different concentration
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Numerical Simulation of Suspended RDX Dust Detonation in a Shock Tube

HONG Tao,LIN Wen-Zhou,QIN Cheng-Sen
(Institute of Applied Physics and Com putational Mathematics ,Beijing 100088 ,China)

Abstract ; Dust detonation of of RDX particles suspended in air was numerically studied with two-phase
flow model. Behind the leading shock front of detonation, RDX particles were accelerated and heated
by the gas flow. Melt of RDX occurred on the surface of particles. It was assumed that melted part of
particle was stripped by the gas flow and decompostion reaction happened instantaneously,during the
energy is released to support the propagation of detonation wave. Development and propagation of dust
detonation with different particle sizes and different concentration was numerically simulated and the
parameters of detonation were obtained. Distribution of pressure,temperature,velocity behind leading
shock front was calculated. Parameters of dust detonation were determined. When the concntration of
RDX dust is low, pulsating mode of peak pressure history of detonation front occured. Numerical sim-
ulation results showed that when the concentration of RDX dust was between 80 g/m’ and 150 g/m?,
history of peak pressure of detonation wave front was regular pulsating. When the concentration was
70 g/m®,the pulsating was irregular.
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