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Table 1 Material parameters of projectile body and target

[):

Material p/(g/cm®) E/(GPa) 7 A/(MPa) B/(MPa) C n m a S Yo
4340 steel 7.85 210 0.220 910 580 0.016 0.26 1.03 0. 46 1.49 2.17
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Table 2 Experimental results and calculated results

Attack angle Experimental results Calculated results Error
Projectile 5 .
/) v /(m/s) v /(m/s) ©v,/(m/s) v, /(m/s) v /(m/s) w,/(m/s) /(V0)
Baseline rod 1 1310 1132 928 1310 1160 973 4.8
Extended penetrator 1 1306 1193 1074 1306 1225 1120 4.2

Extended penetrator 2 1290 1146 1021 1290 1195 1084 6.1
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Fig. 3 Kinetic energy versus time at various attack angle for extended penetrator and baseline rod respectively (v, =1300 m/s)
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Numerical Simulation of Extended Penetrator with Attack Angle
Penetration into Spaced Targets

LI Chang-Shun, LIU Tian-Sheng, WANG Feng-Ying,GAO Yong-Hong

(North University of China , Taiyuan 030051 ,China)

Abstract ; The extended penetrator penetrating single layer and two-layer spaced targets with attack an-

gle were simulated with LS-DYNA3D, which were compared to that of the baseline rod with the same

mass and outer radius. The variation of kinetic energy with time were obtained for extended penetrator

and baseline rod respectively. It was demonstrated that the attack angle,velocity and target delamina-

tion have effects on the ability of extended penetrator penetrating targets. The advantage of extended

penetrator is obvious at high velocity or little attack angle. When the space of the targets equals to the

length of the baseline rod, the influence of the target delamination on the penetrating power of expen-

ded penetrator is weak, but the influence on the baseline rod is strong,which indicates that the ability

of the extended penetrator penetrating two-layer spaced targets is stronger than that of baseline rod.

Key words: mechanics of explosion; penetration; numerical simulation; extended penetrator; baseline

rod;attack angle;spaced targets



