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Physical Mechanism of Brittle Material
Failure under Critical Shock Conditions

YAQ Guo-wen , LIU Zhan-fang, ZHAN Xian-yi
(College of Architectural Engineering, Chongging University, Chongqing 400044, Chima)

Abstract: The experimental investigation, failure phenomena and physical models of glass and ceramics under the
critical shock condition are reviewed. A perspective insight is given into the [ailure wave phenomena in glass and the
tension/compression damage in ceramics below the Hugonint elastic limit { ¢y ). The applicability and shortcomings
are pointed out of surface microcracking mechanism by Rasorenov and phase transition mechanism by Clifton in ex-
plaining failure process of brittle materials. The principal problems are cleared out in describing the fatlure waves in
glass by use of Espinosa’ s microcracking multi-plane model and Partom s self-sustaining model. In this paper il is
proposed that the stress impulse determines the accumulation of damage in glass and the damage evolution controls the
propagation of failure waves in the medium, it is noted that the failure delay phenomenon is characterized by intro-
ducing Headvistde function into the damage evolution equation.
Key words: critical shock; brittle material; failure waves; damage
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