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Fig.2 Schematic diagram for calculating dispersion angle
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anti-personnel composite warhead
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Table 1 Parameters of materials in numerical simulation
component material p/g-cm?® E/GPa v
shell steel 4340 7.83 220 0.22
charge comp.B 1.83 - -
liner copper 8.96 - -
target steel 45* 7.85 200 0.32
air air 1.29 - -

Note: Eis Young’'s Modulus. y is Poisson’s ratio.

FEKSFE0 B B RS AR — O
X AN ] € 3L, A] T e 2 AR R 2 T iR K
BRI . R4S Y RITRECR T 1.60 )5,
AR IMAS T AR YR R s 2B R B
/NF0.80 0, F AR ARE N . LRI BRI
Z %04 0.80.1.00,1.20.1.40.1.60 #:47 1 15 EL 53 #7 ,
FLHT T I A 286 25 ELAR SE AR B R Se AR SRR L 36 2

T2 AT R B IV Y 2 24 R A AR R
Table 2

charge-shell weight ratio

Size of charge and shell corresponding to different

c D/ mm [/ mm t, / mm
0.80 82.09 80.03 3.96
1.00 83.38 85.06 3.31
1.20 84.37 89.37 2.82
1.40 84.96 92.25 2.52
1.60 85.52 95.12 2.24

Note: c is the charge-shell mass ratio. D is the diameter of charge. [ is the

length of shell. [ is the thickness of shell.
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Numerical Simulation of the Influence of Charge-shell Mass Ratio on the Damage Power of Anti-armor and
Anti-personnel Composite Warhead

LI Xing-long'?*, CHEN Ke-quan'?, LU Zhong-hua'?, GAO Da-yuan'?, LU Sheng-tao'?, KOU Jian-feng'>, YANG Sha'*
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Robust Munitions Center, CAEP, Mianyang 621999, China)

Abstract: To improve the damage power.of anti-armor and anti-personnel composite warhead, the effect of charge-shell weight
ratio on the armor-penetrating and killing power of warhead was researched. The formation and killing radius of fragments were
calculated by theoritical analysis mehtod when the charge-shell mass ratio of warhead increased from 0.71 to 2.00. A non-linear
finite element software, LS-DYNA, was used to compare and analyze the depth of armor penetration by molding jet when the
charge-shell mass ratio of warhead was 0.80, 1.00, 1.20, 1.40 and 1.60, and the relationship of the charge-shell mass ratio vs.
the killing radius of fragments and the depth of armor penetration by molding jet was obtained. Results show that the killing radi-
us increases from 9.1 m to 10.2 m with the increase of charge-shell mass ratio from 0.71 to 1.86. The killing radius doesn’t in-
crease anymore when the charge-shell mass ratio increases to 2.00. The average weight of fragments decreases with the increase
of charge-shell mass ratio. The depth of armor penetration decreases first and then increases with the increase of charge-shell
mass ratio from 0.80 to 1.60, and the maximum perforation deep is 143.30 mm.

Key works: composite warhead; charge-shell mass ratio; depth of armor penetration; killing radius; damage power
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