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ABSTRACT: The work aims to study the corrosion behavior of N80 steel under the combined crevice and tensile stress in high
temperature and high pressure environment, to provide reference for selection of oil well pipe and thread. With screwed joint of
oil tube as the research object, the corrosion behaviors of N80 steel under single factor and crevice-stress coupling factor were
studied by electrochemical techniques and surface analysis methods in stratum simulated by high temperature and high pressure

autoclave. Under the single action of crevice for 24 h, a large number of corrosion products accumulated in the crevice, and al-
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most no corrosion products accumulated outside the crevice. The groove depth at 40 ‘C was 17.2 um, while the groove depth at

70 °C was 82.7 um. Under the combined effect of crevice and stress for 24 h, corrosion products were found to accumulate at

the crevice mouth, and the corrosion degree in the crevice was more serious than that outside the crevice. At 40 “C, the groove

depth at the crevice mouth with elastic deformation specimen was about 35.3 pm, and that at the crevice mouth with plastic de-

formation specimen was about 41.3 pm. However, at 70 ‘C, the groove depth at the crevice mouth of the specimen with elastic

deformation and plastic deformation was 143.7 pm and 243.9 pm respectively. Under the coupling effect of crevice and stress,

the depth of groove at the crevice mouth is deepened, and with the increase of corrosion time and temperature, the depth of

groove increases to the deepest when plastic deformation occurs. This shows that the application of stress will aggravate the

crevice corrosion of N8O steel and lead to the formation of deeper corrosion grooves, which in turn will lead to the further

concentration of stress, resulting in higher stress corrosion. Therefore, crevice and stress have synergistic effect on corrosion of

N8O steel in high temperature and high pressure formation water environment.

KEY WORDS: crevice corrosion; stress corrosion; thread; high temperature and pressure
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Fig.1 Schematic diagram of sample with a crevice
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Fig.2 Two-point bending stress loading device
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Tab.1 Composition of N8O steel
Steel C Si Mn Fe
N80 1.95% 0.21% 1.68%  96.16%
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Fig.4 Macroscopic morphology of the sample with a crevice
at40 C and 3 MPa CO,: a) 4 h before film removal; b) 4 h
after film removal; ¢) 24 h before film removal; d)

24 h after film removal
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Fig.5 Microstructure of THE sample with/without a crevice at 40 ‘C and 3 MPa CO,: a) without crevice; b) with crevice
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Fig.6 3D morphology of sample with a crevice at 40 ‘C and 3 MPa CO,, exposed for 4 h:
a) contour inside and outside the crevice; b) the x-axis contours
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Fig.7 3D morphology of sample with a crevice at 40 C and 3 MPa CO,, exposed for 24 h: a) contour inside and
outside the crevice; b) the x-axis contours
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Fig.10 Macroscopic morphology of the sample with a crevice and stress loading at 40 ‘C and 3 MPa CO,: a)4 h-elastic deforma-
tion-before film removal; b)4 h- plastic deformation-before film removal; ¢)24 h- elastic deformation-before film removal; d)24 h-
plastic deformation-before film removal; )4 h- elastic deformation-after film removal; f)4 h- plastic deformation-after film removal;
£)24 h- elastic deformation-after film removal; h)24 h- plastic deformation-after film removal
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a) contour inside and outside the crevice; b) X-axis contour
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Fig.13 3D morphology of sample with a crevice and elastic deformation at 40 ‘C and 3 MPa CO,, exposed for 24 h:
a) contour inside and outside the crevice; b) Y-axis contour
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