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Welding residual stress of K-joint and its influence on stress
concentration factor

MENG Zhan-bin'**

(1. College of Electromechanical Engineering in China University of Petroleum, Qingdao 266580, China;
2. Drilling Technology Research Institute of Shengli Oilfield, Dongying 257017, China)

Abstract: Using the finite element software ANSYS, taking K-joints as the study object, numerial simulation was performed
for the welding process and the annealing process using the birth-death element technology. The welding residual stress of the
managed node was studied and the distributions of welding temperature field and stress field were obtained. The axial loads
were applied on two different K-joint models, one with welding residual stress and the other without welding residual stress
while just considering the influence of welding seam on the K-joint. The stress concentration factors of these two models were
calculated and the influence of the welding residual stress on stress concentration factor was obtained. The results show that
the welding residual stress is reduced significantly using annealing process, the risk of deformation and fracture failure is re-
duced, and the safety performance of the managed node is greatly improved. The structure stress state is very complex, and
the hot spot location and the hot spot stress concentration factor are related to size parameters, load type, loading mode, the
welding seam structure.
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Fig.2 FEM model of K-joint for temperature field analysis
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Fig.1 Geometric parameters of K-joint
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Fig.3 Distribution of temperatuer field during welding
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Fig. 6 Distrubition of welding residual stress
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Fig.4 Variation of some node temperature in welding area
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Fig.5 Stress-strain curve under different temperatures
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Fig.7 Relationship between temperature

and time for annealing treatment
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Fig.8 Distribution of welding residual stress

after annealing treatment
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Fig.9 FEM model of K-joint
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Fig.10 Distribution of stress for K-joint under axial load
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Fig.11 Influence of welding residual stress on stress concentration factor
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