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Table 1 Setting of initial conditions for PBX9404
physical p u E p
variable /kg + m~ /m s /10°) - kg™ /GPa
C-J 2488 2290 10.767 37
unreactants 1842 0.0 5.537 107"

Note: p is the density; u is the velocity; E is the total energy; p is the

pressure.

Table 2 Equation of state and reaction rate model parameters for PBX9404
JWL parameters T, A /GPa B /GPa R, R, C,/GPa -« K™ Q/) - kg™
reactants 0.38 853.4 18.02 7.8 3.9 2.505%107? -
products 0.8578 6969 -172.7 4.6 1.3 1.0x107° 5.537x10°
reaction parameters I/ps™ G /ps™' - (10°GPa) ™ a b c X y
PBX9404 44 200 2/9 2/9 2/3 4 1.6

Note: I'y, A, B, Ry, Ry, Cvand Q are parameters of JWL equation of state;
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1,G, b, ¢, d, x and y are parameters of reaction rate.
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Fig.1 Parallel partition of different mesh units
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Fig.2 The pressure distribution of detonation wave at different
time(t=0 ps to 1.8 ps,At= 0.3 us)
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Fig.3 The pressure curves under different mesh pertition at
t=1.2 us
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Table 3 The errors between computational results and experi-

mental ones of the Von Neumann value of PBX9404

p u P D

/kg+m>?  /m-s™ /GPa /m s
experiment 3.041 3.47 56.3 8.8
computation 3.007 3.42 55.6 9.14
error/% 1.12 1.44 1.24 3.90

Note; p is the density; u is the velocity; p is the pressure, D is the detonation

velocity.
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Numerical Simulations of the Corner Detonation of Condensed Phase Explosives

WANG Xing', JIANG Sheng-li', ZHAO Han-yue', YU Yi'* ZHANG Lei'”>, CHEN Jun'’
(1.CAEP Sofiware Center for High Performance Numerical Simulation, Beijing 100088, China; 2.Institute of Applied Physics and Computational Mathematics ,
Beijing 100088, China)

Abstract: The hybrid detonation formulation of three-dimensional condensed phase explosives is presented based on the multi-
phase compressible fluid equation and the reaction rate equation. The iteration method of thermodynamic equilibrium for the multi-
phase detonation mixed reaction zone is built and an efficient detonation parallel software is developed. The feasibility of the physi-
cal model, the numerical method and the program module are verified by comparative experiments. We focus on the wave front
structure, the coupling of flow fields and chemical reactions and the secondary initiation mechanism of condensed phase explo-
sives by numerical simulations of the detonation process at various corners. The numerical results show that the diffraction area of
a corner of 135°is larger than that of 90°of PBX9404 explosive, and the wave front structure is affected by the local flow field ve-
locity. The temporary “death zone” is formed because the chemical reactions are decoupled from the leading shock wave when
the detonation wave passes the corner. As the corner angle increases, the dead zone of the corner is expanded. The key of second-
ary initiation in the dead zone is that the acting time of back-detonation wave should be longer than the critical induction time of
explosives in the corner zone.
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