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Simulation Analysis of Three-dimensional Crack Propagation of X80 Pipeline Steel
Welded Joint Based on XFEM
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Abstract: The crack propagation morphology of welded joints with X groove and V groove under tensile load is numerically
simulated and analyzed using extended finite element method (XFEM) by ABAQUS, taking welded jionts of X80 pipeline
steel with different groove forms as the research object. The results show that the stress concentration first appears at the
crack tip, and the stress distribution trend is roughly the same as the shape of the plastic zone calculated theoretically. The
XFEM method was used to simulate the free propagation of crack tip. The crack of the welded joint of X groove and V
groove first appeared at the weld and close to the fusion line, and the propagation path of both was the same. Under the
same conditions, the crack appeared first at the welded joint of X groove, and the crack appeared later at the welded joint of
V groove than at the X groove.
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