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Cracking Failure Analysis of Repaired Oil Pipeline in a Gas Well

TIAN Ming, CUI Yongxing, HUANG Qian, KOXMAK Sayyara, WANG Ruixue
(Tarim Oilfield Company, Petrochina, Xinjiang Korla 841000, China)

ABSTRACT: The work aims to analyze the cracking failure of the repaired oil pipeline from an oil well to a transfer station in
the Western oilfield. The macroscopic inspection, physical and chemical inspection and fracture analysis were used to analyze
the macro-morphology, chemical composition, metallographic structure, tensile properties, Vickers hardness, micro-morphology
of fracture and energy spectrum of elements. The chemical composition and tensile properties of the repaired oil pipeline met the
requirements of API 5CT for P110 steel, and no abnormality was found in impact properties and metallographic structure, but
the threads were not tightened up to the specified position, and after girth welding, martensite structure with hardness as high as
476HV10 was formed at the toe of weld heat-affected zone.P110 repaired oil pipeline has high carbon equivalent and poor
weldability, so martensite structure is formed at the weld toe after girth welding, which leads to cold cracks in its heat-affected
zone, causing expansion under stress and resulting in cracking failure.
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Fig.1 Macro-morphology of failed repaired oil pipeline
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Fig.2 Circumferential crack morphology on the
side of girth weld
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Fig.3 Internal surface morphology after couple cutting
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Fig.4 Macro-morphology of circumferential fracture and crack propagation
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Tab.1 Results of chemical composition analysis (mass fraction, %)
ke C Si Mn P S Cr Mo Ni Nb Cu Al
IR 027 024 144 0.01 0.0046 0.093 0.018 0.022 0.0007 0.032 0.018
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Fig.5 Microstructure of oil pipeline and collar: a) 1 # repaired oil pipeline; b) 2 # repairedoil pipeline; c) collar
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Fig.6 Banded tissue of oil pipeline and collar: a) 1 # repairedoil pipeline; b) 2 # repaired oil pipeline; c) collar
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Tab.3 Results of tensile test
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Fig.7 Schematic diagram of section hardness test at crack
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Tab.5 Test results of section hardness at crack (HV10)
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Fig.8 Metallographic structure of fracture section: a) low magnification of fracture section thread root weld; b) high magnifica-
tion of fracture section thread root weld; c) low magnification of heat-affected zone of pipeline body; d) high magnification
of heat-affected zone of pipeline body; e) high magnification of heat-affected zone of pipeline body; f) microstructure of
weld and fusion zone in heat-affected zone of pipeline body
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Fig.9 Metallographic structure near fracture: a) microstructure at weld toe; b) microstructure near weld side of pipeline
heat-affected zone; c) microstructure near pipeline side of heat-affected zone
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Fig.10 Section morphology and energy spectrum results: a) low magnification of source region; b) high magnification of
source region and energy spectrum position; c) energy spectrum and element detection results
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