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Fig. 2 Physical model and discrete model of tungsten fragment impact cylindrical covered charge
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Table 1 Material parameters of Comp-B explosive

I/ps™! b a x G, /(Pa?+sh) c d y G, e g z
44 0 0.01 4.0 414 X101 0.222 0.667 2.0 0 0 0
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Table 2 Material model of fragment and casing

A ok AR T R A AR R BN AR
STk Steel 4340 Linear Johnson-Cook Geometric Strain
R Tungsten Shock Johnson-Cook Geometric Strain
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Table 3 Comparison of critical initiation velocities between simulation and theory

v /(m s )

/ h/mm 6/ - /%
e BRI s :
3 5 0 2915 3074.4 5.2
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Fig. 3 Stress of tungsten fragment impact cylindrical shell charge with different incidence angles
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Table 4 Critical detonation velocity under various conditions
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Table 5 Comparison of critical initiation velocities between simulation and rectified criterion value

T8 m/g h/mm r/mm /¢ ve/(m + 5 D) e/ %
HH ALY & 1E A4
1 4 6 50 0 2 657 2528 4.59
2 4 6 75 30 2928 2730 6.76
3 5 6 40 0 2181 2 205 1. 10
4 5 6 40 15 2237 2254 0.76
5 B 6 40 30 2414 2 381 1. 36
6 4 5 40 0 2217 2182 1. 60
7 4 5 40 30 2438 2 357 3.44
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Critical detonation velocity calculation model of cylindrical
covered charge impacted by fragment

WANG Xin, JIANG Jianwei, WANG Shuyou, MEN Jianbing
(School o f Mechatronical Engineering , Beijing Institute of Technology s
Beijing 100081, China)

Abstract: In this work, to obtain the critical detonation velocity calculation model about the cylindrical
covered charge impacted by fragments, we added the correction terms to the velocity calculation based
on the Picatinny engineering criterion. We found out about the influence of the fragment impact angle
and the charge curvature radius on the critical detonation velocity using the AUTODYN software
through simulating the tungsten fragment impact cylindrical steel casing filled with B explosive. Based
on the fitting expression, we established the critical velocity calculation model of the explosive initia-
tion considering the impact angle and the charge shape function. The model calculation values are in
good agreement with the experimental data and the simulation results, thereby suggesting that the
model can provide a better prediction of the impact initiation of the cylindrical covered charge.
Keywords: critical velocity; impact initiation; cylindrical covered charge; calculation model
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