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Stress Corrosion of Carbon Steel in Three Different Atmospheric
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ABSTRACT: Objective To research the stress corrosion failure of No.45 and Q235 carbon steels in different kinds of
atmospheric environments. Methods No.45 and Q235 carbon steels were used to prepare U—shape samples and tensile
samples. The corrosion test in atmospheric exposure for three years was conducted in atmospheric environment in
Wanning, Jiangjin and Xishuangbanna. The rust layer depth analysis and the tensile failure analysis were performed to
investigate the stress corrosion of carbon steel in different atmospheric environments. Results The u—shaped sample
under the influence of the tensile stress in the three kinds of atmospheric environment had different depth of corrosion
pits. Strength of extension had declined in a short period of time and failured in Wanning atmospheric environment,

while it declined slowly in xishuangbanna and Jiangjin atmospheric environment. Conclusion Due to difference in
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atmospheric contaminants, the corrosion degree varied for U-shape samples under the influence of tensile stress. The

tensile strength of tensile samples was periodically decreased during the process of corrosion.

KEY WORDS: No.45 carbon steel; Q235 carbon steel; atmospheric environment; stress corrosion
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TRIG A LR FH 45750 F1 Q235 40 WG FP IR AR 4K , 4574
B Ak 27 A (LA 20 50 ) - € 0.42% , Si 0.28%
Mn 0.58% ,P 0.011%,S 0.015% , Cr 0.04% , Ni 0.02% ,

Cu 0.02% ; Q235 W 1AL 1534 - € 0.14%, Si 0.06% ,
Mn 0.23% ,P 0.013% ,S 0.008% , Cr 0.03% , Ni 0.01% ,
Cu 0.01%.
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Fig.1 Samples for tensile test
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Table 1 The parameters of environmental conditions

Average Aver— Average  Average Average

tempera— age  rainfall/ rainfall time/ sunshine time/

ture/°C RH/% (mm-a') (h-a™) (h+a™)

HTr 25.1 85 1647.5 391.71 1832.5
PARE 18.5 80 828.8 504.8 650

PERLEN 222 79 1281.6 111.44 1909.1
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Table 2 The parameters of environmental contaminants

w(NO)/%  w(S0,)/% w(H.S)/% w(NH;)/% w(Cl)/% Rain
pH p(SOi_ )/(mg-m™) p (CI')/(mg-m™)
Vi 0.013 0.0559 0.0113 0.0105 0.5039 5.34 3908 4 599
PARE 0.026 2 0.823 8 0.0159 0.074 6 0.003 6 5.12 11 158 2133
TE XU — 0.0212 — 0.0147 0.004 5 6.4 — —
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Fig.2 The section of stress corrosion of No.45 steel
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Fig.3 The section of stress corrosion of Q235 steel
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Fig.4 No.45 and (0235 steel exposed in three different atmospheric

environments for three years
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