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A study on stress field and fatigue evaluation method
of V-notch composite materials with initial cracks

SHEN Wei, GAO Xiang, XU Shuangxi,» QIU Yu, CHEN Yuwen
(School of Naval Architecture, Ocean and Energy Power Engineering, Wuhan University of Technology, Wuhan 430063, China)

Abstract; There are numerous notches in structural connections and even microstructures, and stress
concentration near the notches can significantly reduce the load-bearing capacity of the structure, seri-
ously affecting its fatigue performance. This paper focuses on the research of notch stress field and fa-
tigue evaluation method of composite structures with notches, deduces the semi-analytical simple for-
mula of V-notch stress field of composite materials with initial cracks, and verifies the simple formula
through experiments. It is verified that the simple formula can effectively reflect the stress situation of
components, which shows that the simple formula introduced in this paper can accurately predict the
stress field and stress intensity factor at the root of notches. Finally, based on the experimental data
of crack propagation in V-notch plates, combined with Pairs formula and stress field simplified evalua-
tion formula, a crack propagation model for anisotropic materials with bilateral V-notch components
containing initial cracks was fitted.
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