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Abstract: The corrosion behavior of steel with five different Nb content in bottom plate corrosion envi-
ronment was studied in homemade cargo oil tank corrosion simulation device. The influence of Nb on
corrosion behavior of low alloy steel in strong-acid ClI~ solution environment was investigated. The re-
sults show that in strong-acid Cl~ solution environment, as Nb content increases,the corrosion speed
first decreases and then goes up, meanwhile, with the increase of Nb content, the grain size of test
steel reduces and dislocation density increases and also the proportion of small angle grain boundary

increases, the test steel which contains 0. 055% Nb has good corrosion resistance performance in

strong-acid Cl solution environment.
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Table 1 Chemical composition of test steels

(mass fraction/ %)

Sample C Si Mn Nb Fe
17 0.038 0.13 0.76 Bal
2% 0.033 0.23 0. 84 0.031 Bal
37 0.030 0.24 0.82 0.055 Bal
4= 0.032 0.18 0.79 0.081 Bal
5% 0.031 0.25 0. 86 0.121 Bal
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Fig. 1 Simulated corrosion device of COT bottom plate
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Table 2 Mechanical property of test steels

Yield Tensile
Elongation/ Agx(—40°C)/
Sample strength/ strength/
% J
MPa MPa
E36/NV 355.0 470. 0-620. 0 21 34.0
1% 253.6 351.9 44 18.5
27 370.0 429.1 40 82.0
3% 427.1 478.5 36 43.7
4% 474. 3 535.4 34 18.7
5% 487. 8 565.3 30 20. 8
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Fig. 2 Corrosion rate of test steels
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Fig. 3 Macro morphology of test steels after simulated corrosion test for COT bottom plate

1-with rust layer;2-without rust layer (a)2# ;(b)3% ;(c)4%
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Fig. 4 Micro morphology of test steels after simulated corrosion test for COT bottom plate (a)2# ;(b)3% ;(c)4#
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Fig.5 Polarization curves of test steels in

simulated corrosion environment
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Table 3 Fitting results of the electrochemical

parameters of test steels

Sample Eewn/mV  Tw/(mA+ em™2) Ry/(Q+ cm™?)

17 —552.4 36.5 132.4

2% —519.3 30.7 168. 8

37 —514.4 14.1 373.8

4= —522. 4 16. 3 332.2

5% —558.1 38.9 194. 4
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Fig. 7 XRD spectra (a) and infrared spectrum analysis (b) results of the corrosion product
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Fig. 9 Corrosion behavior at the grain boundary of the test steels (a)2% ;(b)3% ;(c)4%
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