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Numerical Simulation of Dynamic Response of Warhead

Penetrating Concrete Target With High Velocity
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Abstract: To investigate the dynamic response characteristics of penetration warhead under impact load,
the simulation of warhead penetrating into a semi-infinite concrete target was conducted using the
projectile-target separation method. The dynamic response of the warhead under different charge and shell
head-curve-ratios, velocities, and sizes was analyzed. The results indicate that the deceleration peak of
charge is higher than that of warhead shell. The deceleration peaks and deformation of the charge are
positively correlated with the head curve ratio of charge. The deformation of the charge caused by stress
wave is primarily concentrated on its end face and at the transition between the head and cylinder section.
Increasing the head curve ratio( CRHy) of the warhead shell reduces deceleration peaks for both the shell
and charge,as well as their maximum overload difference. Specifically,the maximum plastic strain of the
charge at CRH =4 is about 29% of that at CRHy =2, with a significant reduction in high strain area. The
initial velocity of penetration mainly affects the overload amplitude. Furthermore, an increase in initial

velocity results in higher overload and plastic deformation for both the shell and charge. Overload,
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penetration depth and stress amplitude adhere to similarity laws for different warhead-sizes, without

considering factors such as concrete aggregate size and strain rate. However,larger warhead size results in

more severe plastic-deformation of charge.

Key words: penetrating warhead; dynamic response; projectile-target separation method; numerical

calculation
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Fig.1 Diagram of projectile surface pressure
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Table 1 Parameters of the projectile

A%/ mm K /mm HIEEYE4 }ﬁﬁ/kg
CHk[ 19] 76.2 530.73 3 13
k[ 20] 52.0 299.43 5.77 2.4
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Table 2 Parameters of concrete targets

f./MPa E'/GPa Y/MPa T/MPa p,/(gm™>) ¢/MPa A
23 398 232 232 1910 142 1.17
39 284 309 336 2 250 2298  0.77
30 9.9 105 14.0 2 390 100.0  0.136
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Fig.2 Comparison between numerical simulation

and experiment
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Table 3 Material parameters of the charge
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Table 4 Statistics of penetration data

CRH H/cm O~ Coma 8
1 217 19 139 28 879
2 217 19 154 29 428
4 217 19 127 29 794
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Fig. 6 Stress contour diagram of the charge(unit:10* GPa)
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Table 5 Statistics of penetration data

CRHg t,1/ ms H/cm Ao/ & Coax” &
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Fig. 19 Deceleration of the warhead
K 20 3 BRSBTS R T = L
Fe AR A 1, TR ) R AL 25 (EL il T L
T ¢=0.5 [ EESFRR ST R/, 78 84 s IR 735
SLEAL B RAR , N ) MR B &, 7E 3 024 s B, HzfﬁJ
T =0.5 HREFEATHE, # e R bR /)y,
£=2.0 FRINBERK, HCEHBZ TS ,E&KKZ'JT“
AL LN NS A NI F =R L NS A S = PN
N 153518 876 MPa 874 MPa 917 Mpa, 34 K H
FORE A5 5 . LGN T £=0.5 5 ¢=1.0 B ek
N7y 3 A AR ], H L B Y7 £ = 2.0 I dR R )
K,

£=2.0 £=2.0

+1.61e-07]

(a) =84 ps
E20 ZHENZE

Fig. 20 Stress contour diagram of the shell
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Fig. 21 Stress at different positions of the charge
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