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Study on fatigue life prediction method consideving the residual stress release

GUAN De-qing, GAO Fan,HE Sai
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: The effect of residual stress and stress release during loading on the fatigue performance of
butt joint with unequal thickness was studied, a prediction method for fatigue life was established using
fracture mechanics theory. The residual stress distribution law of unequal thickness butt joint was
investigated using the three-dimensional finite element theory, and the effective stress intensity factor
and its ratio were calculated by the residual stress release model and the Forman formula. And the
fatigue life of unequal thickness butt joint was calculated, the predicted value was then compared with
the fatigue test result. The results show that the fatigue life predicted by the model is consistent with the
experimental result. The model can be used to predict the fatigue life of unequal thickness butt joints.
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