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THE FOUNDATION OF NONEQUILIBRIUM
STATISTICAL FRACTURE MECHANICS

Xing Xiu-san

Beijing Institute of Technclogy

Abstract Based on microcrack cvolution cquation and combined with the
microcrack growth rale and the nucleation rate obtained from microscopic
mecchanism and the principle of the minimum sirength,the microcrack distribuiion
function, fracture probabilily, reliability, failurc rate, kinclic cquation of
damage-fracture, statistical disiribution function and statistical average value of
various fracturc-rclated macromechanical quantities such as sirength, toughness
and life ete are derived in a unified fashion, This theory can-be widely applicd
to various kinds of fracture such as brittle fracture, fatigue, delayced fraciure,
and environmental fracture of metals and structural ceramics, This paper is a
brief overview on the above-mentioned main idea, method and result through the
discussion of brittle, [atigue and dclayed fracturc of metals,

Keywords wmicromechanisms wmicrocracky cvolulion cquationy distvibution
functiony maievial sample cusembley macromechanical gquantity
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