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Table 1 Parameters of explosion
materials D/km + 57! po/g+ cm ™’ P/ GPa A/GPa B/GPa R, R, ey/kJ + cm? w
RHT-901 7.980 1.717 29.5 524.23 7.678 4.2 1.1 8.5 0.34

Note: D,detonation velocity; p, ,mass density; p._;,Chapman-Jouget pressure; A,B,R, ,R, ,w,coefficient; e, specific internal energy.
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Table 2 Computational parameters of Steinberg constitutive equation”

]

materials Gy/GPa b/s? - kg -3 b'/s?

C kg A

f Alg - mol ~! T.0/K o'y/GPa Yo

red copper 47.7 2.83 2.83

3.77e -4

0.001 63.55 1356 0.12 2.02

Note: G, ,basic shear modulus; b,h,f,y,,coefficients; o'y ,b", materials constants; A, mole mass; T,ambient temperature.
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Table 3 Computational parameters of air model™"!

p/g - cm”? C/m-s™! Ey/k] + em ™} v,

1.25¢7° 394 0 1

Note: p,mass density; C,sound velocity; E ,initial internal energy; V,,
initial relative volume.
gy s g [9
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Table 4 Computational parameters of target materials'”!

P E Oy Em" 8 C/s!
/g+cm™®  /GPa /GPa /GPa ) P
7.81 204 0.28 0.366 22 1.0 4.0 0.6

Note: p,mass density; E,Young’s modulus; v ,poisson’s ratio; oy ,yield

stress; K., tangent modulus; B, hardening parameter; C, P,

Cowper-Symonds strain ratio parameters.
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Table 5 Comparison between simulation and experimental result of jet

initiation methods 1 2 3 4 5
jet velocity/m + s ™" 2724 2836 3040 2296.6 2491
simulation result
penetration depth/mm 67 72 78 63 65
experimental result penetration depth/mm 62 65 70 58 60
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Numerical Simulation of Effect of Ignition Ways on Shaped Charge Jet

ZHANG Hui-suo', ZHAO Han-dong®, HUANG Yan-ping'*, SHI Xing-yu'*, ZHANG Yan-xin'~*
(1. Research Center of Projectiles and Rockets Analog Simulation, College of Mechanic Engineering, North University of China, Taiyuan 030051, China;
2. State-Run Warehouse No. 825 of Weapons Group, Taigu 030800, China)

Abstract: The ANSYS/LS-DYNA3D finite element analysis software and the Arbitrary Lagrangian-Eulerian (ALE) algorithms were

used to simulate the formation processes of shaped charge jet under different ways of initiation,such as one point ignition, the liner

top two ring line ignition, axial charge outer wall center one ring line ignition and three ring line ignition. Calculated results show that

ways of initiation have great influence on jet performance. Different ways of initiation produce different shapes of detonation wave.

The jet tip velocity produced by the ignition ways of the liner top two ring line is increased by 11. 6% than that by the one point

ignition, the jet tip velocity through the liner the axial charge outer wall ignition is lower than that by any other ways of the top of the

liner, and the jet tip velocity produced by the liner the axial charge outer wall three ring line is decreased by 18% than that by the

ignition ways of the liner top two ring line. The confirmation experiment was carried out. The simulation results are in accordance

with the experimental data.

Key words: ammunition detonation theory and engineering; ignition way; jet; numerical simulation; shaped charge



