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QUASI STATIC BCS MODEL FOR DISLOCATION SPREAD FROM A
FATIGUE CRACK TIP

Pan Xiangnan, Hong Youshi
( State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The plastic zone of fatigue crack tip is formed and evolved, and its formation
mechanism and evolution laws greatly affect the fatigue behaviour of materials under cyclic
loading. Because of macro plastic behaviour of crystal materials depends on micro dislocation
behaviour, we introduce dislocation density function to express materials plasticity in a proper
spatial scale (such as mesoscale), in which dislocation distribution is regarded as a continuous
function. According to Bilby-Cottrell-Swinden model, we set a planar crack using different back
stresses based on Peierls-Nabarro concept, and suppose slip plane of dislocation coincides with
crack plane. We quasi statically solve the one dimensional problem of dislocation density function
evolution for mode-III crack stressed by cyclic shear, and present dislocation density spread from
a fatigue crack tip in a sequential loading and unloading cycles. Extrema and singular points of
dislocation density function imply dislocation piled up, which is closely relating with formation of
subgrain and grain boundaries. The results show that several extrema of dislocation density
function is produced in the plastic zone of fatigue crack tip, which represents dislocation piled-ups

and subgrain and grain boundaries.
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