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Y/(MPa) o0 (kg/m?*) A B C

276 2710 5.0394 0.9830 0.9402
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Y,/(MPa) €40 € /(1/8) n m
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Fig. 2 Geometry of an orgival-nosed steel projectile
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Table 3 Comparison between simulations and experimental data for the ogive-nose projectile

Velocity Inclination Depth of penetration

/(m/s) /(" Experimental/(mm) Simulation/(mm)
569 0.25 58 60
570 3.6 55 57
679 1.0 72 81
821 1.76 102 104
966 0.8 140 144
1147 - 190 192V
1237 2.0 224 216"
1365 2.5 249(252) 245
1396 2.5 249(267) 256"
1493 1.5 277(303) 283"
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Fig.5 Final projectile position for v, =966 m/s,0. 8" angle of inclination
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Fig. 6 Simulation of a VAR4340(Rc38) orgival-nosed projectilepenetrating 6061-T6511 aluminum target
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Numerical Simulations of the Penetration of Aluminum Targets
by Ogive-Nosed Steel Projectiles

HE Tao, WEN He-Ming

(CAS Key Laboratory for Mechanical Behaviour and Design of Materials ,
University of Science and Technology of China » Hefei 230027 ,China)

Abstract: Numerical simulations are conducted herein on the penetration of aluminum targets by ogiv-
al-nosed steel projectiles using the commercial FEM code ABUQUS. In the simulations, the response
of the targets are represented by a forcing function, which is derived from spherical cavity expansion
theory. This methodology eliminates the need for discretizing the targets as well as the need for a con-
tact algorithm. It is shown that the numerical simulations are in good agreement with the available ex-
perimental data for the penetration of 6061-T6511 aluminum targets struck by VAR 4340 steel projec-
tiles,reported in the literature. It is also shown that pitch and yaw or inclination angle has significant
effects on the depth of penetration as well as projectile response.

Key words: penetration; ogive-nose projectiles; metallic targets; spherical cavity expansion model; nu-

merical simulation



