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TE 150149

This work studies the effects of chromium, nickel and nitrogen on corrosion resistance
of duplex stainless steels. The studied compositions are 20-39Cr, 4-29Ni and 0-0.34N. The
experiments are divided into two parts. The first part is to investigate the effect of chromium
and nickel on corrosion resistance of duplex stainless steels. The composition of tested steels
are 20-39Cr and 4-29Ni. The second part is to investigate the effect of nitrogen on corrosion
resistance of duplex stainless steel which has 28% chromium, 7% nickel and 0-0.34% nitrogen.

In the first experiment, the surface films of samples were investigated by XPS. Nickel
was found in chromium oxide film, when both chromium and nickel compositions increase. The
relation between the thickness of cihromium and iron oxide film without nickel and alloy
composition was found in good agreement with the relation between pitting corrosion resistance
and alloy composition. This may be the reason for increasing of pitting corrosion resistance of
the tested alloys. Participation of nickel in the chromium oxide film may enhance the corrosion
resistance.

In the second part, the corrosion resistance of samples was measured in the 3.5% NaCl

solution saturated with air at pH 2, 7,10 and temperature of 27°C by potentiodynamic method.
The polarisation curves of samples were measured and the corrosion parameters were
evaluated from the polarisation curves for corrosion study. At pH 2, the general corrosion
resistance and pitting corrosion resistance increase, when nitrogen content increases. At pH 7
and 10, the pitting corrosion resistance increases, when nitrogen content increases. The
Corroded phase was changed from austenite to ferrite, when the duplex stainless steel was

alloyed by nitrogen, because nitrogen increases the pitting corrosion resistance of austenite.



