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Effect of vanadium content on microstructure and precipitation of rare
earth treated X80 linepipe steels
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China)

Abstract: In order to improve the corrosion resistance of X80 linepipe steel, different vanadium con-
tent (0.05%, 0.10% and 0.15%) was added into a rare earth (0.02%) treated X80 linepipe steel. Optical
microscope (OM), cold field emission scanning electron microscope, thermodynamic software Thermo-
CalC, transmission electron microscopy and energy dispersive spectrometer (TEM-EDS) had been used
to investigate the structure and inclusions in steel to reveal formation mechanism of acicular ferrite in
rare earth treated steel. Besides, the effects of different vanadium content gradients on the microstruc-
ture and precipitation of the experimental steels had been studied by thermodynamic calculations.
Moreover, the corrosion resistance of experimental steels with different vanadium content in NaCl
(3.5%) solution was tested by electrochemical technology. The results indicate that rare earth can bring
inclusion modification and facilitate the formation of acicular ferrite. Vanadium can achieve grain re-
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finement. The transmission electron microscope shows a positive correlation between the number and

average size of precipitates and vanadium content, which causes a pinning effect and improves the

strength of steel. The polarization curve and the AC impedance curve suggest that the corrosion resist-

ance of the experimental steel is initially increased and then decreased with the increase of vanadium
content. Vanadium can accelerate the formation of ferrite, which in turn lead to lower corrosion resist-

ance ability due to refine grains.

Key words: X80 linepipe steels, thermodynamic computation, acicular ferrite, vanadium carbonitride,

electrochemistry
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Fig. 6 Morphology and size distribution of precipitated phase in three experimental steels
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