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A THEORETICAL ANALYSIS ON STOCHASTIC BEHAVIOUR OF
SHORT CRACKS AND FATIGUE DAMAGE OF METAILS

Qiaoc Yu Hong Youshi
(Lab for Nowdinear Mechwones of Continuous Meda, Bustinge of Mechadcs .
Chinese Aradermy of Sciences . Bedjing, 100080)

Abstract  In this paper, the closed form of solution to the stochastic differential equation for
fatigue crack evolution systems is derived, and the relationship between metal fatigue damage and
crack stochastic behaviour is investigated. It is found that the damage extent of metals is indepen-
dent of crack stochastic behaviour if the stochastic deviation of crack growth rate is directly propor-
tional to its mean value. The evoluton of stochastic deviation of metal fatigue damage in the stage
close to final fracture is also discussed,

Key words short cracks, crack numerical density, stochastic behaviour, fatigue damage,
crack growth rate
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