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The objective of this work was to study the effects of chromium and nickel on corrosion
behavior of high alloyed steels in aerated and deaerated 3.5 wt% sodium chloride solution at pH 2, 7,
10 and 25 °C. The samples were chromium steels with chromium contents of 13, 15 and 18 wt.%, and
nickel steels withnnickel contents of 15, 23, 31 and 40 wt.%. The polarization curves of samples were
measured to determine corrosion potenti’al, corrosion current density, corrosion rate, primary passive
potential, passive current density and pitting potential. The corroded microstructures after transpassive
potential were also observed.

For chromium steel, the increase of chromium content had no obvious effect on corrosion
potential. This resulted in decreasing of corrosion current density, corrosion rate, and passive current
density, but increasing of pitting potential. For nickel steels, the increase of nickel increased corrosion
potential, but decreased corrosion current density and corrosion rate. Only 23, 31 and 40 wt.% of
nickel in nickel steel expressed passivity at pH 10. At this pH, the pitting potential of 40% Ni steel was
higher. However, its passive current density was lower than those of 23% and 31% Ni steels. The
general corrosion behavior of chromium steels and nickel steels in aerated solution were less than in
deaerated solution. For pitting corrosion, passive film was more stable in aerated solution than in
dearated soluton. At pH 2, 7, 10, pits initiated randomly in microstructures of both chromium steels and

nickel steels.





