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ANALYSIS OF UNIVERSAL WEIGHT FUNCTION METHOD FOR KINKED
CRACKS UNDER MECHANICAL AND THERMAL LOADING

ZHANG Yi', WU Hua-ping', SHI Man®, LI Long’ , CHAI Guo-zhong'

(1. College of Mechanical Engineering, Zhejiang University of Technology, Zhejiang 310032, China;
2. College of Education and Technology, Zhejiang University of Technology, Zhejiang 310032, China;
3. State Key Laboratory of Nonlinear Mechanics (LNM), Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The universal weight function (UWF) method is extended in this study to deal with the kinked crack
problems. Fundamental equations of the UWF method for two dimensional kinked crack body subjected to
thermal and mechanical loadings are formulated based on the Betti’s reciprocal theorem. The virtual crack
extension technique and stiffness derivative method are used to couple the UWF method with the finite element
method (FEM). Formulation of finite element implementation of UWF method are given for two dimensional
kinked crack body. Numerical results show that the UWF method is of high accuracy and efficiency. The changes
of stress intensity factors with kinked crack length and inclination angle of kinked cracks are studied using the
UWF method.
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