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Fig.1 Structure of shaped charge
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Table 1 Basic parameters of Comp. B explosives
parameters  p,/g - cm™ D/km - 7! A/MPa B/MPa R, R, w Ey/k) - m™3 pc.,/GPa
value 1.717 7.98 524230 7678 44.2 1.1 0.34 8.5e6 29.5

Note: p, is the density; D is the detonation velocity; A, B, Ry, R, and o are the explosion parameters under dynamic test; £ is C-J internal energy; pcis C-J pressure.
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Table 2 Basic parameters of PTFE/Cu

p G oy Gruneisen V; s
parameters /g-cm™ /MPa  /MPa coefficient /km . 57!
value 3.05 1370 46 0.9 1.34 1.93

Note: p is the density, G is the shear modulus, o is the yield stress, v, is the

plastic wave velocity, S, is the shock state parameter.
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jet forming process at different time
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Fig.4 Particle jet at different time
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Fig.5 The density distribution of particle jet at 40 ps
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Fig.6 Jet velocity distribution and break at 60 s
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Table 3 The results of the formation of different particlespacings at 25 s

L, /cm L,/cm t=25 ps L, /cm L,/cm t=25 ps
0.04 0.03 0.03 0.03
0.04 0.04 0.04 0.03
0.04 0.05 0.05 0.03
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Fig.9 Comparison of experimental and simulation results

10 7E 100 ws B 19 L 06 25
Fig.10 The result of the experiment at 100 ps
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Numerical Simulation of Low Density Particle Jets Formation Based on SPH Method

CHEN lJie, YIN Jian-ping, HAN Yang-yang, Yl Jian-ya
(School of Mechanical Engineering, North University of China, Taiyuan 030051, China)

Abstract: In order to study the characteristics of the low density materials liner forming particle jets, the Smoothed Particle Hydro-
dynamics (SPH) method was used to simulate the formation of the low-density material liner particle jets by AUTODYN finite ele-
ment software, and experimental verifications were carried out. The material of the liner is (PTFE/Cu), which was obtained via
modification of adding copper powder of mass fraction as 38.5% with a certain particle size and a density of 8.93 g - cm™ into
PTFE matrix. Results show that SPH method can effectively simulate the explosion and the formation of particle jets, and during the
numerical simulation, choosing the particle spacing of the explosive particles and the particle spacing of the liner material as
0.03 cm is more appropriate. Under the action of the detonation wave, the PTFE/Cu material liner does not form a condensed jet,
but will form a scattered particle jet. Through X rays it can be observed that the jet is very fine particles and the optical density in-
creases along the radial direction. In the former 40 ps, the simulation and the experiment have a high similarity of the formation of
particle jets patterns, the simulation results are in good agreement with the actual situation, but the motion of the actual particle
jets after 100 ws shows a strong uncertainty, there are spial, deviation and other phenomena.

Key words: Smoothed Particle Hydrodynamics(SPH) ; particle jets; numerical simulation; PTFE/Cu
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