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Abstract: b XU
PR
The aircraft, engine and other key load bearing structures are often subjected to variable-amplitude fatigue loading in b AR ENGR

the course of their services. Direct measurement and analysis of the residual stress field near a crack tip caused by
plastic deformation due to overload is of great value for a better understanding of fatigue crack growth behavior under
variable-amplitude loading, and thus for the improvement and development of a fatigue life prediction model. Based on
the microscale depth-sensing indentation (DSI) residual stress measurement technique, this paper studies the practical
testing of the residual stress field near a fatigue crack tip, obtaines the distribution of residual stress field near it in
fatigue crack propagation process for a middle-crack tensile specimen of an aluminum alloy under constant amplitude
and single peak overload. Also, it analyzes the residual stress distribution near the crack tip using the elastic-plastic
finite element method under the same fatigue loads. Mutual authentication indicates that the results obtained by the
two different ways agree well with each other.
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