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Table 1 Impact velocity thresholds for penetration of different shaped projectiles into targets™ km/s
Eilp) PROWIE (p=13) E P -k RHETE
£ (400 MPa) 2.1~2.2 1.2~1.35 0.75~0.85 1.7~1.8
(400 MPa) 1.3~1.4 0.8~0.85 0.45~0.55 1.0~1.2
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Table 2 Material parameters for three different targets

HUkF 6,/GPa o/ (kg/m?) % E/GPa A B
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% 0. 400 7 850 1/3 200 4.348 1.133
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Table 3 Theoretically predicted impact velocity thresholds for different projectile-target combinations m/s

Liy) ROV (p=2) RO (p=3) RV (p=4. 25) S 2917 -k RHEIE

#h 1669.0 2027.8 2 405. 4 952.5 650. 3 2 065.0
iR 1027.8 1248.7 1481.2 586. 6 400. 4 1271.6
TRHE 1 979. 4 1186.4 1403.2 547.5 387.1 1229.4
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Table 4 Depth of penetration by theoretical formulae and simulations under the condition of v, > v,

L2 N L AF L/d  wv/(m/s) X, /mm X, /mm X3 /mm X,/X, X, /X,

L 20 1500 164 140 523 0.95 1.13
(;3’) o " 2 000 361 306 446 0.85 1.24
2 500 491 393 698 0. 80 1.42
20 1500 145 109 589 0.92 1.32
5 " 2000 350 271 502 0.77 1. 44
) 2 500 464 335 786 0.72 1. 69
HHP 1000 170 143 219 0.84 1.29
B 20 1500 310 217 493 0.70 1.59
2000 419 276 876 0. 66 2.09
875 140 181 232 1.29 1. 66
5 20 1 000 175 215 303 1.22 1.73
o 2000 472 432 1212 0.91 2.57
ks 750 82 86 143 1. 04 1. 74
ik 20 1 000 123 114 253 0.93 2.06
1500 196 159 570 0.81 2.91
- " 2000 576 495 524 0. 86 0.91
e 2 200 673 571 634 0. 85 0.94
RHEP 2000 391 305 438 0.78 1.12
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Analysis of penetration depth and resistive force
in the deep penetration of a rigid projectile

CHEN Xiao-wei” , LI Ji-cheng
(Institute of Structural Mechanics s China Academy of Engineering Physics ,
Mianyang 621900, Sichuan, China)

Abstract: According to the dimensionless depth-of-penetration formula for different targets penetrated
by rigid projectiles, the present paper theoretically analyses the resistive force which the target exerts
on the projectile during penetration. In particular, the impact velocity threshold, which is applicable
for the assumption of constant resistive force, is formulated by impulse analysis. The impact velocity
thresholds are calculated for different projectile/target combinations by the proposed formula and the
calculated velocity thresholds are in good agreement with the relative numerical results.

Key words: mechanics of explosion; threshold of impact velocity; formula of DOP; rigid projectile;

constant resistive force
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