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Calculation of stress intensity factor of
steam generator safety-end welded joint

ZHU Baoyin' ,XIA Xiaozhou' ,HE Zheng’ ,GU Shuitao' , PEI Lei'
(1. College of Mechanics and Materials, Hohai University, Nanjing 210000, China;
2. State Nuclear Huaqing (Beijing) Nuclear Power Technology R&D Center Co. , Lid. , Beijing 100084, China)

Abstract; The weak form of the extended finite element method ( XFEM ) with the initial stress field was
derived, and was used to numerically simulate the crack in a weld-induced residual stress field. A more
accurate stress intensity factor ( SIF) was obtained with the interaction integral method. Based on this, the
variation of SIF of steam generator safety-end dissimilar metal joints with the crack depth in the weld-induced
residual stress field was analyzed. The results show that SIF increases first and then decreases with the
continuous propagation of the crack inside the welded joint, indicating that the resistance of a material against
crack propagation increases first and then decreases. The method of exerting an initial stress field utilizes the
advantage of XFEM in simulation of crack propagation, and avoids the repetitive computation induced by grid

updating.
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Table 1 Calculated SIF and relative error for bimaterial interface crack

Ky Ky
KU EHE 1 Buffife/  Rice g/ 2/ Kt/ Rice BiEAR/ "/
(MPa - /m) (MPa - /m) %o (MPa - /m) (MPa - /m) %o
E\/E, =10, »/v, = 1 1.791 1.811 1.10 -0.217 -0.219 0.91
E\/E, =22, v,/v, = 0.857 1.791 1.811 1.10 -0.220 -0.226 0.88
E\/E, =100, v,/v, = 1 1.811 1.817 0.33 -0.262 -0.264 0.78
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Fig.6 Stress nephogram in welding residual stress field
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Fig.7 Stress nephogram of cracks with different lengths in welding residual stress field
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