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(a) Geometry (b) Partial penetration z<CL, (c) Full penetration z>>L,
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Fig.1 Schematic diagram of a cone-nosed projectile for penetration
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Fig. 2 Schematic diagram of a cone-nosed projectile perforating a thin plate
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Fig.3 Schematic diagram of a cone-nosed projectile perforating a thick plate
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Theoretical Study on the Penetration and Perforation of FRP Laminates
Struck by Cone-Nosed Projectiles

QIN Yue, WEN He-Ming, HE Tao

(CAS Key Laboratory for Mechanical Behavior and Design of Materials,
Uniwversity of Science and Technology of China ,Hefei 230027 ,China)

Abstract; The penetration and perforation of FRP laminates struck transversely by cone-nosed projec-
tiles has been theoretically investigated. Based upon the assumption that the deformation is localized,
the mean pressure offered by the laminate targets to resist the projectiles can be decomposed into two
parts:one part is a cohesive quasi-static resistive pressure due to the elastic-plastic deformation of the
laminate materials and the other is a dynamic resistive pressure arising from velocity effects. Further-
more, Wen’s model has been developed by assuming that the resistance of the FRP laminate is'no lon-
ger a constant, but a function of penetration velocity. Equations are obtained for predicting the depth of
penetration,the residual velocity and the ballistic limit in the case of perforation. It transpires that the
theoretical predictions are in good correlation with available experimental data in terms of penetration
depth, residual velocity and ballistic limit.

Key words: FRP laminates; penetration; perforation; ballistic velocity;conical-nosed projectile
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