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Effect of Strength Matching on Wide Plate Tensile Properties of GMAW
Girth Welded Joint of X80 Submerged-arc Welded Helical Pipe
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Abstract: In order to study tensile properties of X80 submerged - arc welded helical pipe girth welded joint under different
strength matching, two different strength matching combinations were used for automatic metal arc welding (GMAW). One
matching combination was equal strength matching for root welding and high strength matching for filling and cap welding, and
the other was low strength matching for root welding and equal strength matching for filling and cap welding. The tensile
properties and Charpy impact toughness of girth welded joint were tested. The tensile properties and failure behavior of girth
welded joint were studied by wide plate tensile tests. The results show that the GMAW girth welded joints of X80 steel pipes with
two strength matching have good deformation, and their average total strain is greater than 4.0%. Under maximum load, the
tensile strength of the whole section of the girth welded joint with the two kinds of strength matching combination are slightly
lower than that of the conventional tensile strength of the small sample of the girth welded joint, but the average total strain,
average distal strain and crack mouth opening displacement of the girth welded joint with the equal strength + high strength

matching are higher, and the failure mode is that the pipe body has neck shrinkage failure. However, the failure mode of GMAW
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girth welding joint with low strength and equal strength matching combination is cracking failure in the heat affected zone of root

welding. For X80 submerged - arc welded helical pipe girth joint, equal strength welding materials with certain toughness are

recommended for root welding, which can effectively avoid the failure caused by strain concentration at the root of the weld.
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w(C)  w(Si) w(Mn) w(P) w(S)
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