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Fig. 1 Response regions in a ceramic target
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Fig. 3 Cavity radial stress-time histories for various mesh sizes
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Fig. 6 Relationship between radial stress at the cavity surface and cavity expansion-velocity with k= 1.7
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A Dynamic Spherical Cavity Expansion Model for Ceramics Considering Shear-

Dilatancy

LI Xiao, LIANG Xuan, WEN Heming
(CAS Key Laboratory for Mechanical Behavior and Design of Materialsy University of
Science and Technology of China, Hefei 230026, Anhui, Chind)

Abstract: The cavity expansion theory is often used to predict the penetration resistance of a target against
a projectile. A dynamic spherical cavity expansion model for ceramic ‘matefials 'is suggested by considering
shear-dilatancy effect through introducing a dilatancy-kinematic relation in comminuted region. The
comminuted region is further divided into a linear comminuted=fegion (satisfying the Mohr-Coulomb
failure criterion) and a saturated comminuted region (satisfying/the“maximum shear strength), depending
on whether the shear strength reaches its maximum (platéaw), Firstly, equations for calculating radial stress
at cavity surface are derived. Secondly, numerical simlations of cavity expansion process in ceramics at
different expansion velocities are conducted. Finally; thefeffects of key parameters such as compressive
strength and density on the cavity surface radial/stresscare discussed. It is shown that the model predictions
for cavity radial stress and interface velocities of ¢cfacked and comminuted regions are in good agreement
with numerical simulations. It is also shown that compressive strength plays a dominant role in enhancing
cavity radial stress and the influence/of density increases with increasing cavity expansion velocity.
Keywords: spherical cavity expanSion;, ceramics; theoretical model; resistance function; numerical
simulation

19



