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Table 1 Parameters of shaped charge and liner

part diameter / mm material mass /g height/ mm
charge 50.0 JH-2 80 59

liner 48.8 copper 26 471
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Table 2 Experimental results of jet penetrating finite thick-

ness target

d / mm
experiment condition  d /mm d /mm v, /m:s —————
B
without medium 24.02 22.96 6778.5 2.41 2.4
with medium 23.86 21.27 4693.2 2.18 2.02

Note: d. is the entry hole size. d_ is the out hole size. v, is the residual jet tip

velocity. d is the residual jet tip diameter.
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Fig.5 Finite element model of shaped charge and target
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Table 3 Material parameters of OFHC and 30CrMnSiNi2 A2

1A B TS HE Al 1 — ZE G R OC AR &l 5 R . 24
B R R JE T AR AR TE AT N, LR I A% R 5 4
Uy i Al A KA T N 20 ) B, K 2 A AR I 2 R R Y
SR JFHV IR 00 4 08 A7 48 38 5 A IR TS A o SR A S o o o
TARBL R VEYEARTEAT A MOR TS B B A% T T
5, P I s B 3 S I R S OB R B A
24 7 8 TR By AT A K25 A K /R 0.3 mm, J
AR H AR R, RS RN 1.2 mm, A BRJE
AR B 5 200 40 1 DA Kl 43R P Jin % 0.5 mm, I
H AR B B R KA RS R 1.5 mm,
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F3HFRA P RAERE Sy JH-2 KEZ , 245 0 51 pF A}
g JC AR L S AR 30CTMnSiNI2A L BRSSO T AT
B . 25 70 555 B Al A B R HT JOHNSON-COOK 4

finite element meshing

material p/g-cm™ G/ GPa A/ MPa B/ MPa n C m
OFHC 8.96 46 90 292 0.310 0.025 1.09
30CrMnSiNi2A 7.85 210 1269 810 0.479 0.040 1.03

Note: p is the density of the material. G is the shear modulus. A is the yield stress. B is the hardening constant. C is the strain rate constant. n is the hardening expo-

nent. m is the thermal softening exponent.

F4 JH-2ERE T RS H

Table 4 Equation of state parameters of JH-2 explosive!”

material p/gcm™ P, /GPa D/m-s"!

A/ MPa

B/ MPa R, R, ® Ey /) m™

JH-2 1.695 29.5 8425 854.5

20.493 4.6 1.35 0.25 8.5

Note: p is the density of the explosive. D is the detonation velocity. P is the detonation wave C-J pressure. E, is the specific internal energy per unit mass of the ex-

plosive. w is the fractional part of the normal Tait equation adiabatic exponent. A and B are the pressure coefficients. R, and R, are the principal and second-

ary eigenvalues, respectively.
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Table 5 Comparison between simulation and experiment of target plate hole parameters
d./ mm d,/mm

conditions e /% el %
experiment simulation experiment simulation

with medium 23.86 25.13 5.3 21.27 22.16 4.2

without medium 24.02 25.13 4.6 22.96 23.24 1.2

Note: d, is the entry hole size. d is the out hole size. & is the error between numerical simulation and experiment.
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Characteristics of after-effect parameters of Shaped Charge Jet Penetrating Finite Thickness Steel Target

FANG Yi-zhou, ZHANG Xian-feng, XIONG Wei, LIU Chuang, TAN Meng-ting
(School of Mechanical Engineering , Nanjing University of Science and Technology ,» Nanjing 210094, China)

Abstract: To study the characteristics of after-effect parameters of shaped charge jet penetrating finite thickness steel target, the
experiments on small shaped charge jet formation and penetration on finite thickness plate with after-effect target were carried
out. The numerical simulation on the process of shaped charge jet penetrating finite thickness target plate was carried out by AN -
SYS/LS-DYNA finite software. The influence of target plate thickness, standoff and after-effect material density on the after-effect
parameters of shaped charge jet penetration was analyzed, including the residual jet tip diameter d, tip velocity v and after-effect
initiation ability v’d. The results show that with the increase of target thickness, the after-effect initiation ability v’d shows a linear
attenuation trend, and around 16% of the initial initiation parameter is lost for every 20 mm increase in thickness. In the range of
standoff that the jet keeps continuous, with the increase of standoff, the after-effect initiation ability vd first increases and then
decreases, and its stagnation point appears at the standoff of 8times the shaped charge diameter. In the range of common explo-
sive density, with the increase of after-effect material density p, the attenuation rate of after-effect initiation ability vd first de-
creases and then increases. At the same time, there is a stagnation point in the v’d-p curve. The peak value of v*d is distributed
between p=1.6-1.8 g-cm™, and the stagnation point position moves to the right with the increase of penetration time.

Key words: shaped charge jet;finite thickness target;shock initiation; after-effect initiation ability ; after-target object
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The experiments of jet formation and penetration on finite thickness steel target were carried out through pulsed X-ray
photography. The ANSYS/LS-DYNA software was used to carry out the numerical simulation of shaped charge jet penetrating
finite thickness target under different target thicknesses, standoff and density of after-target object. The effects of target thickness,

standoff and density of after-target object on the after-effect parameters were analyzed.
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