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Effects of alloying elements on electrochemical characteristics of Fe-10Cr alloy
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Abstract

The effects of Al and Si contents on anodic polarization behavior of Fe-10Cr alloy has been investigated.

Anodic polarization curves in 0.05-1M H.SO. aqueous solution and pitting potentials in 3.5% NaCl aqueous
solution were measured for Fe-10Cr, Fe-10Cr-3Al, -3Si, -3Al-3Si, and several related alloys. Critical current
densities for passivation and passive current densities increased almost linearly with sulfuric acid concentration.
In critical current densities for passivation, Fe-10Cr-3Si and Fe-10Cr-3Al-3Si showed little dependence on
sulfuric acid.concentration. Fe-10Cr-3Si had the lowest value in passive current densities. It was indicated
that pitting potential rose with increasing Si content, while in Al addition, pitting potential rose with Al content
until 3%, however it lowered by more than 3%. In repassivation behavior, Fe-10Cr-3AI-3Si showed the most

noble potential among the alloys investigated.
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Table 1 Chemical composition of Fe-10 Cr alloy

(mass%)
C Cr Al Si  Fe

Fe-12Cr 0.007 12.05 <0.001 - Balance
Fe-10Cr 0.010 998 <0.002 - Balance
Fe-10Cr-1Al <0.01 10.00 0.96 Balance
Fe-10Cr-3Al 0.012 1000 303 - Balance
Fe-10Cr-5Al1 0.008 10.04 4.96 Balance
Fe-10Cr-18i <0.01 10.08 <0.01 1.03 Balance
Fe-10Cr-3Si 0.005 10.06 <0.01 295 Balance
Fe-10Cr-5Si 0.006 10.05 <0.01 4.93 Balance

Fe-10Cr-3A1-3Si 0.007 10.07 2.96 2.98 Balance
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Fig.1 Effects of Al and Si on anodic

polarization curve (0.05 MH, SO.)
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Fig .2 Effects of Al and Si on critical current
density for passivation (0.5 MH, SO.)
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Fig. 3 Effects of Al and Si on passive current
density (0.5MH, SO,)
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Fig. 4 Effect of sulfuric acid concentration on
critical current density for passivation
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Fig. 5 Effect of sulfuric acid concentration on
passive current density
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Fig .6 Effect of Al on anodic polarization

curve (3.5%NaCl solution)
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Fig.7 Effects of Al and Si on pitting potential
(3.5%NaCl solution)
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Fig . 8 Effects of Al and Si on pitting potential
(3.5%NaCl solution)
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Fig.9 Effects of Al and Si on anodic
polarization curve
(0.05 MH; SO ,+0.05 MNaCl)
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