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Study on prediction of welding Deformation under welding of pipe

by Akihiro Takeuchi

Abstract

Although welding is essential to joint and assemble the steel structures such as ships and pressure vessels, it is very difficult to
prevent the occurrence of both the welding deformation and the residual stress. Therefore, it is important to predict the welding
deformation and to clarify its mechanism. In this study, to predict the welding deformation of butt welding of pipes, the inherent
strain analysis is applied. Furthermore, since it is very costly to perform the welding experiments of pipes if the object is large-scale
structure such as pressure vessel, the alternative procedure by the small mockup of the pipe is investigated. From the results, it is
found that the residual displacement in radial direction of the pipe with a diameter of 500 mm show good agreement with that of the
simulation using the inherent strain of the pipe with a diameter of 100 mm and the displacement in axial direction of the pipe with a
diameter of 500 mm also show good agreement with the simulation using the inherent strain of the welded plate.
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Fig.2 Photograph of welding experiment
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Tablel Welding condition

Current [A] Voltage [V] Welding speed [mm/s]
90.0 10.0 5.24
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Fig.4 Comparison of welding deformation between experimental and computational result
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Fig.5 Influence of outer diameter on axial shrinkage
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Fig.6 Influence of heat input on displacement in radial direction
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Fig.7 Influence of outer diameter on welding distortion analyzed by T.E.P. FEM
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Fig.8 Comparison of welding distortion between T.E.P. FEM and inherent strain analysis
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