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The Residual Stress Intensity Factor of Surface Cracks in
a Thick Plate with Butt Joints

YUAN Jie-hong, DUAN Jing-bo
(College of Basic Education for Commanding Officers, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The paper presents an approach to deal with residual stress intensity factors for surface cracks in a thick plate with butt
joints by using line-spring model. Based on the Reissner’s plate theory along with continuously distributed dislocation thought, the
problem of the thick plate with butt joints is treated with a set of Cauchy-type singular equations, which are resolved by Gauss-Chebyshev
method. The numerical results of the present method for the surface crack are compared with those of finite element method, and the
compared results show good agreement. It is indicated that the line-spring model is not only reasonable and viable for surface cracks
analysis in residual stress fields, but simple and convenience for engineering application.
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Fig.1 Line-spring model of the surface erack in a plate
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Fig.2 Residual stress distribution in a thick plate with butt joints
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Fig.3 The slice of surface crack in a residually stressed plate
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Fig.4 Residual stress intensity factor of surface cracks Fig.5 Residual stress intensity factor of surface cracks
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Fig.6 Residual stress intensity factor of surface cracks Fig.7 Residual stress intensity factor of surface cracks
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