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Shallow semi-elliptical surface crack fatigue growth, Al T075-T6 alloy
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Embeded clliptical crack fatigue grow th, Al 7075-T6 alloy
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Theory Model Using Material Cycle RVE for Mode-I Elliptical Crack Fatigue Growth

SHI Kaikar, ZHENG Bin
(Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of
China, Chengdu 610213, China)

Abstract: Considering the material cycle RVE and the plastic strain energy within the cycle plastic zone near crack tip,
the SHI-CAI Model used to analyze the fatigue crack growth rate for mode-I crack is developed. Based on the 7075-T6 alloy
and the minimum life of fatigue crack for structural crack front, the semi-elliptical surface crack in a finite plate subjected the
remote cycle tension load is studied. At the same time, the theory results are compared with the experiments results for 7075-
T6 alloy. The results show that the assumption, the minimum life of fatigue crack growth ( MLOFCG) for structural crack
front, can be used to describe the relationship between the mode-I crack fatigue growth and the structural crack fatigue
growth. At last, the semi-elliptical surface crack and the embedded elliptical crack in a finite plate subjected to the remote
cycle tension load are researched based on the fatigue cracking theory model for structural crack.

Key words: cycle RVE; mode-I elliptical crack; fatigue crack growth; plastic strain energy; theory model;
7075-T6 Al alloy
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