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Table 1 Property parameters of materials

. P E E, D

al ./ MP. P s
materia. /kg . /GPa v o a /MPa e &,
Ti alloy 4.510°° 110 0.3 845 1100 7058.9 4.47 0.3
steel 45* 7.810°° 201 0.3 - - - - 0.6

Note: E,Young's modulus; v,Poisson’s ratio; a, ,initial yield stress; E, ,tangent modulus; D, strain rate parameter; P, strain rate parameter; £, , effective

plastic strain at failure.

3 HEERRSH

3.1 RN SRR R e
TR R AR A Y S R IER LA 1 ~ 4

) ©
(a) initial moment (b) 580 m - s~' (c) 680 m - s
(d) 750 m = s~ (e) 850 m - s~
1 35 B0 R AR A I 2 R ) B o 1R R (6 R 60°)
Fig.1 Deformation and failure of warhead shell after penetration

at various impacting velocity (impacting angle 60°)

D -/‘(\ . .
(a) 45° (b) 50° (c¢) 60°
P2 5 A S 2 T S R T PR G 850 m - s 71)
Fig.2 Deformation and failure of warhead shell at
various impacting angle (impacting velocity 850 m - s ")
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Fig.3 Deflection angle history for warhead shell at 850 m - s ™'
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(a) invariable material property ; (b) o, =2700 MPa;

(¢) E, =2000 MPa; (d) &, =0.8; (e) o, =2700 MPa,e, =0.8
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Fig.4 Deformation and failure of warhead shell after penetration
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(a) initial moment; (b) without mass; (c¢) mass density 2.7 g + cm ™

(d) mass density 7.8 g - ecm *; (e) mass density 18 g + cm ™
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Fig.5 Deformation and failure of warhead after penetration

(at 800 m - s~',60°)
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Numerical Simulation of Warhead Oblique Penetrating Target

ZHANG Qing-ping, CHEN Gang, QU Ming
(Institute of Structural Mechanics, CAEP, Mianyang 621900, China)

Abstract: By using nonlinear finite element analysis software LS-DYND, the process of warhead oblique penetrating the target with

various impacting velocity, impacting angle, and material property is calculated and analyzed. It was found that the penetration

property of warhead can be improved by increasing the material plastic flow stress and material ductibility and adjusting flight posi-

tion when warhead penetrates the target. The numerical simulation results show that the deformation of warhead reduces while the

front parts of the missile pre-impact the target.
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