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ABSTRACT The delamination cracks and its effects on the fracture of pipeline steel were inves-
tigated. The results show that the three-dimensional stress state is prerequisite for delamination crack
and the strength distribution of material influences the form and direction of delamination crack. The
delamination cracks are produced on the weak interfaces in the material by the tensile stress perpendicular
to them before main crack propagation. The occurrence of delamination crack and its direction depend
on the three—dimensional stress fields and strength distribution of material near the crack tip or notch
root. The delamination cracks change the form of the crack and influence the three—dimensional stress
fields of the crack tip; this can influence the fracture obviously. The delamination cracks of the fracture
through wall thickness make the effective thickness decrease and the delamination cracks of surface crack
are perpendicular to the direction of fracture propagation direction. The more energy is needed to pro-
duce delamination crack, the three—dimensional constraint of crack tip decreases, the effective thickness
decreases or main crack tip is blunt. These factors all make fracture more difficulty, the toughness of the
material will be improved.
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Fig.1 Coordinates for notch root of pipeline steel
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Fig.2 In-plane stress o, distribution near the notch

root of pipeline steel
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Fig.3 Out—of-plane stress 0. distribution near the

notch root for pipeline steel
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Fig.6 SEM of delamination crack surface
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Fig.7 Fracture surface morphologies of DWTT specimen at different temperatures
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