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Abstract : The effects of alloying elements, Cr, Mo, and N on repassivation characteristics of stainless steels were
investigated by using the abrading electrode technique and a.c impedance spectroscopy. The role of alloying elements
on the stability of passive film and their repassivation characteristics were examined using alloy steels such as Fe-
Cr, Fe-Cr-Mo, 304, 304LN, 316, and 316LN. The electrochemical characteristics of the passive film were investigated
by in-situ d.c. and a.c. electrochemical methods. Localized corrosion resistance is believed to have much to do with
the stability and repassivation characteristics of the passive film. The effects of alloying elements on the current tran-
sients and repassivation kinetics were systematically examined by using the abrading electrode technique and a.c.
impedance spectroscopy. The experimental results were analyzed in order to elucidate the relationship between pas-
sive film stability, repassivation characteristics, and alloying elements.
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Fig. 1. Potentiodynamic polarization curves for Fe-Cr alloys in
deaerated 0.1N H,SO, solution without and with CI' ion according
to the variation of Cr content : (a) 0.1IN H,SO,, (d) 0.IN H,SO4 +
0.1N NaCL
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Fig. 2. Decay of current densities with time during repassivation of
Fe-Cr alloys at the applied potential of -0.25V (vs SCE) in deaerated
0.1IN H,SO,.
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Fig. 3. Decay of current densities with time during repassivation of
pure Cr at varying applied potential and Cl- concentration in
deaerated 0.IN H,SO, solution : (a) 0.IN H;SO;, (b) 0.IN H,SO, +
0.1N NaCl, (c) 0.IN H,SO4 + 0.6N NaCl
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after an abrading electrode test at the applied potential of -0.25V ;
(a) 0.1N H,SOq, (b) 0.1N H;SO, + 0.6N NaCl.
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Fig. 10. Potentiodynamic polarization curves for 316L and 316LN
with varying N content in deaerated 0.1N H,SO, with varying CI
fon concentrations : (a) 0.1N H,SO,, (b) 0.1N H,SO; + 0.IN NaCl,
(c) 0.1N H,SO, + 0.6N NaCl.
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Fig. 11. Decay of current densities with time for repassivation of
316L, 316L.N(0.042 wt%N) and 316LN(0.15 wt%N) at various
applied potentials in deaerated 0.1N H,SO, + 0.1IN NaCl solution :
(a) 316L, (b) 316LN(0.042 wt% N), (c) 316L.N(0.151 wt% N)
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Fig. 12. Bode plots for 316L, 316LN (0.042wt% N), 316LN
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current density transient measurements at applied potentials of 0V
and 0.6V in deaerated 0.1N H,SO, solution. : (a) 0V, (b) 0.6V
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