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Softening of Four Wire Internal Welding + Five Wire External Welding Submerged
Arc Welding Joint and its Effect on Bearing Capacity of Welded Pipe
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(1. Baoji Petroleum Steel Pipe Co., Ltd., Baoji 721008, Shaanxi, China; 2.Chinese National Engineering Research Center for
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Engineering, Xi’ an Shiyou University, Xi’ an 710065, China)

Abstract: In order to study the softening phenomenon of heat affected zone of X80 steel grade welded pipe multi wire welded
joint, the hardness distribution law of X80 steel grade longitudinal pipe multi wire submerged arc welded pipe welded joint was
analyzed by microhardness. The hardness test, tensile test and ABAQUS finite element simulation analysis were carried out on
the welded joint. The results show that there is an obvious softening zone in the heat affected zone, and the softening degree is
14%. There is an obvious strain concentration in the heat affected zone during the tensile process, and finally fracture occurs in
the heat affected zone.With the increase of softening zone width, the bearing capacity of welded pipe decreases, but when the
softening width is 20 mm, it still does not reach the bearing limit. In the case of actual softening width, the softening degree
increases to 50% and still does not reach the yield strength of softening zone. Although the joint welded by the four wire
internal welding + five wire external welding process in this study has obvious softening, its bearing capacity is still much
higher than the working pressure, which does not affect the bearing capacity of the pipe section.
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