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Fig. 1 Normalized stress distributions inside ceramic
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Fig. 4 Schematic illustration of

cone crack propagation model
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Table 2 Projctile matearil data
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Table 3 Comparison of transition velocity between experimental data and theoretical calculation
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Theoretical model of interface defeat/penetration transition velocity
of ceramic armor impacted by long-rod projectile

Tan Mengting', Zhang Xianfeng', Ge Xiankun''*, Liu Chuang', Xiong Wei'
(1. Ministerial Key Laboratory of ZNDY ., Nanjing University
of Science and Technology, Nanjing 210094, Jiangsu, China;
2. Unit 95856 of PLA, Nanjing 210000, Jiangsu, China)

Abstract: In this study a theoretical model was established to predict the interface defeat/penetration
transition velocity of a ceramic armor impacted by a long-rod projectile. Predications of the transition
velocity were obtained by measuring the stress inside the target and then applying it in turn to the con-
ical crack and the wing crack propagation theory. After that, a theoretical model consisting of the
conical and the wing crack propagation theory was presented. The results show that the theoretical
model can reasonably well describe the interface defeat/penetration transition process. The interface
defeat/penetration transition velocity calculated by the theoretical model agrees well with the experi-
mental results from the previously published literature. The conical crack propagation dominates the
interface defeat/penetration transition process when the projectile radius is small, while the wing
crack dominates the transition when the projectile radius is large.

Key words: impact dynamics; ceramic armor; interface defeat/penetration transition velocity; Hertz
contact theory; conical crack; wing crack
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