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ABSTRACT: The work aims to clarify the service state of marine Ni-Cr-Mo-V high-strength steel at different seawater tem-
perature, in order to ensure the safety of ship equipment. In the laboratory simulation environment, different stresses were ap-
plied to Ni-Cr-Mo-V high-strength steel by four-point bending device. Combined with electrochemical test, corrosion morphol-
ogy and product analysis, the effect of temperature and stress coupling on the corrosion behavior of Ni-Cr-Mo-V high-strength

steel in seawater environment at different temperature was studied. The increase of temperature accelerated the formation of
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corrosion products of Ni-Cr-Mo-V high-strength steel, but in high temperature seawater, the pitting corrosion of high-strength

steel was reduced to uniform corrosion, so no increasingly serious pitting corrosion was found when external stress was applied

to high-strength steel in seawater at high temperature. The content of Cr and Ni in the corrosion product layer of high-strength

steel increased in high temperature seawater compared with low temperature seawater. The stress applied in low temperature

seawater caused the content of Cr and Ni in the corrosion product layer to decrease, while the stress applied in high temperature

seawater had little effect on the composition of corrosion products. The corrosion effect of temperature on Ni-Cr-Mo-V

high-strength steel was obviously stronger than that of applied stress. In seawater at different temperature, high temperature re-

duces the corrosion resistance of Ni-Cr-Mo-V high-strength steel. However, compared with low temperature seawater, the stress

applied in higher temperature seawater has little effect on the corrosion of Ni-Cr-Mo-V high-strength steel. Therefore, for the

corrosion of high-strength steel in seawater, the effect of temperature on high-strength steel is obviously greater than that of

stress.
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Fig.1 Macro morphology of corrosion of Ni-Cr-Mo-V high-strength steel immersed in 5.0 ‘C seawater for 5 days
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Fig.2 Macro morphology of corrosion of Ni-Cr-Mo-V high-strength steel immersed in 25.0 ‘C seawater for 5 days
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Fig.3 Macro morphology of corrosion of Ni-Cr-Mo-V high-strength steel immersed in 35.0 ‘C seawater for 5 days
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Fig.4 Micro morphology of high-strength steel immersed in 5.0 ‘C seawater for 5 days under different stresses
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Fig.5 Micro morphology of high-strength steel immersed in 25.0 C seawater for 5 days under different stresses
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Fig.6 Micro morphology of high-strength steel immersed in 35.0 C seawater for 5 days under different stresses
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Fig.7 Pitting morphology of high-strength steel after immersion in 5.0 ‘C natural seawater for 5 days
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Fig.8 Pitting morphology of high-strength steel after immersion in 25.0 ‘C natural seawater for 5 days
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Fig.9 Pitting morphology of high-strength steel after immersion in 35.0 ‘C natural seawater for 5 days
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Temperature/‘C Stress (¢} S Cl Cr Fe Ni
50 0%Ry0.2 36.19 0.99 3.04 0.49 55.48 2.72
100%R0.22 33.46 2.03 0.48 0.69 60.51 1.56
25.0 0%Ry0.2 32.19 0.88 1.24 0.87 61.54 2.54
100%R;0.2 30.54 1.12 0.28 0.75 63.32 2,47
35.0 0%Ry0.2 33.12 0.84 1.68 0.69 57.64 5.27
100%R;.2 33.67 1.48 9.37 0.86 45.78 5.66
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Fig.11 EIS chart of Ni-Cr-Mo-V high-strength steel immersed in seawater at different temperature for 5 days
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