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Fig. 1 Macro morphology of the cracked oil pipe
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Fig.2 Morphology of the crack propagation along the thickness
direction: (a) low magnification morphology; (b) high

magnification morphology; (c¢) morphology after erosion
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Tab.1 Content of main elements in oil pipes

\ F 480 %
e - . X
C Mn Mo Cr Ni P S Cu Si
RIT S E 0.22 0.48 0.70 0.50 0.048 0.008 0.004 0.08 0.18
TF2Lmes 0.30 1.86 0.05 <0.01 0.074 0.007 0.016 0.12 0.20
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Fig.3 Microstructure of uncracked (a) and cracked (b) oil pipe samples
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Tab.2 Mechanical property test results of uncracked

and cracked oil pipe samples
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Fig. 4 Hardness test results of cracked and uncracked
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oil pipe specimens
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Fig. 5 Test results of internal and external surface

hardness of cracked samples
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Fig.6 Microscopic morphology (a) and EDS spectrum (b) of cracks
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Tab.3 Chemical composition analysis results of corrosion products
LR ¢} C Fe Ca S Mg Ba Si Cl Al P58
B/ % 34.12 7.49 29.63 12.18 2.07 0.42 7.10 4.53 1.23 1.25 100
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Fig.7 XRD patterns of corrosion products on the outer (a) and inner (b) surfaces of cracked oil pipes
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Reasons for Stress Corrosion Cracking Failure of P110 Tubing

LIU Xiongwei' s LI Fang'?, LONG Wu'?, LIU Xiaotong®’, YANG Zhiwen’,
YAN Zhilun', GONG Rubo', CHEN Yingfeng®
(1. Northwest Branch Company of Sinopec, Urumgqi 830011, China;
2. Key Laboratory of Enhanced Oil Recovery in Carbonate Fractured-Vuggy Reservoirs, Sinopec, Urumgi 830011, China;
3. Safetech Research Institute (Beijing) Co. » Ltd. , Beijing 102200, China;
4. School of Petroleum Engineering College University, Wuhan 430100, China)

Abstract: A 110-level oil pipe in Shunbei Oil and Gas Field cracked. By analyzing the service environment, crack
morphology, chemical composition, and mechanical properties of the cracked oil pipe and comparing it with the uncracked oil
pipe under the same working conditions, the cause of the cracking of this oil pipe was analyzed. The results show that the
cracks propagated from the outer surface to the inner surface, exhibited dendritic branching and discontinuous characteristics,
and were a typical morphology of hydrogen sulfide stress corrosion cracking. Cracked oil pipes were more sensitive to stress
corrosion cracking caused by hydrogen sulfide. Compared with uncracked oil pipes, the tempered martensite structure of
cracked oil pipes was more prone to stress corrosion cracking due to the high proportion of grain boundaries, high dislocation
density, and high material hardness and strength. When quenching and tempering oil pipes, the tempering temperature should
be increased as much as possible to reduce the hardness and strength of the material in order to improve the material’s ability
to resist stress corrosion and cracking.

Key words: P110 steel pipeline; stress corrosion cracking (SCC); failure analysis
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