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Analysis on Ballistic Trajectory Deflexion of Rigid Projectile Normal Penetrating into
Random-aggregate Concrete Targets
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2. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: The projectile will be subjected to asymmetric force even if the rigid projectile normal penetrating into the
concrete due to the random factor of concrete, which can produce the ballistic trajectory deflection. In the paper, the
meso-scopic model of the concrete is constructed, and by means of the explicit dynamic software of the LS-DYNA, the
numerical simulation of a rigid projectile normal penetrating into random-aggregate concrete targets is conducted. Taking the
projectile deflexion angle as the index, the influences of the strengths of the aggregate/mortar and the initial striking velocity
on the penetration are discussed. The results show that: according to material characteristics of concrete, the mortar and
aggregate provide normal penetration projectile with axial resistance, the difference of random non-uniform aggregate acting
force and mortar resistance provides projectile with deflexion lateral force. The trajectory deflexion angle will become larger
when concrete mortar intensity decreases, on the contrary, the trajectory deflexion angle will become smaller when aggregate
intensity increases. Under rigid projectile hypothesis, trajectory will be more stable when projectile penetration speed
increases, that is deflexion angle will decrease when target speed increases. If under non rigid projectile hypothesis, the higher
speed penetration will cause easier distortion damage, and it will cause deflexion and “J” type trajectory.
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