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Fracture Toughness Investigation of X100 Longitudinal Submerged
Arc Welded Pipe via Crack Tip Opening Displacement Test
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Abstract; Three-point bend testing method was employed in the crack tip opening displacement
(CTOD) test to investigate the fracture toughness of base metal, heat affected zone (HAZ), and
weld of an X100 longitudinal submerged arc welded (LSAW) pipe. The results show that at the
same temperature, the &y.¢5» 0i» and &, in the X100 LSAW pipe distribute as: base metal >weld
bead™>HAZ; and the crack propagation resistance and tear modulus distribute as: base metal™>
HAZ>weld bead. Further analysis shows that the toughness of HAZ of X100 LSAW pipe closely
relates with its microstructure. lLarge amount of polygonal ferrite in HAZ microstructure and less
content of reinforcement phases, such as granular bainite, can lead to the decrease in fracture
toughness, especially at low temperature, and the emergence of local instability.
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