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Effect of Cr Content on Anodic Polarization Characteristics
of Fe-Cr-Al and Fe-Cr-Si Alloys

by Katsuya HIO, Takashi YAMADA, Yutaka TSUCHIDA,
Koe NAKAJIMA, and Yuzo HOSOI

The effect of Cr, Al, and Si on the anodic polarization characteristics of Fe-Cr alloys was

studied, with Cr content ranging from 10% to 18% in H.SO. and NaCl aqueous solutions. It

was shown that the effect of Al depended on Cr content while the beneficial effect of Si was

found to be independent of Cr content in the Fe-Cr alloys. In Fe-Cr-3Al alloys, the critical

current density for passivation and the passive current density decreased as Cr content was

increased up to 16%, but these values increased in the Fe-18Cr alloy. The pitting potential

moved in the noble direction when 3% Al was added to the Fe-12Cr alloy. The pitting

potential, however, moved in a less noble direction in Fe-16Cr and Fe-18Cr alloys with the

addition of 3% Al. The addition of 1% Si helped improve the pitting corrosion resistance of

Fe-Cr-3Al alloys.

Key words : aluminum, anodic polarization, crevice corrosion, ferritic stainless steel,

iron-chromium alloys, passive film, pitting potential, repassivation, silicon.
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& & C Cr Al Si Fe
Fe-10Cr 0.003 | 10.00 | <0.01 | <0.01| Bal.
Fe-10Cr-3Al 0.007 | 10.06 | 294 | <0.01| Bal.
Fe-10Cr-3Si 0.005 | 10.03| <0.01| 2.88 Bal.
Fe-10Cr-3Al-3Si | 0.007 | 10.07 2.96 2.98 Bal.
Fe-12Cr 0.003 | 12.06 | <0.01 | <0.01 Bal.
Fe-12Cr-3Al 0.002 | 11.84| 296 | <0.01 Bal.
Fe-12Cr-3Si 0.002 | 11.86 | <0.01 | 2.77 Bal.
Fe-14Cr 0.002 | 13.85 | <0.01 | <0.01| Bal.
Fe-14Cr-3Al 0.002 | 13.84 | 3.00 | <0.01 Bal.
Fe-14Cr-3Si 0.002 | 13.64 | <0.01| 2.76 Bal.

BALIZ A TIE D TR 2.

Fe-14Cr-3Al -1Si | 0.002 | 1391 | 2.95 0.98 Bal.

Fe-14Cr-3Al -2Si | 0.002 | 13.85| 3.00 1.93 Bal.

Fe-16Cr 0.002 | 15.81 | <0.01 | <0.01| Bal.
Fe-16Cr-3Al 0.003 | 15.71 | 293 | <0.01| Bal.
Fe-16Cr-3Si 0.002 | 15.64 | <0.01 | 2.77 Bal.

Fe-16Cr-3Al -1Si | 0.003 | 1599 | 2.92 0.95 Bal.

Fe-16Cr-3Al -2Si | 0.002 | 15.69 | 2.92 1.89 Bal.

Fe-18Cr 0.002 | 18.05 | <0.01 | <0.01| Bal.
Fe-18Cr-3Al 0.002 | 17.66 | 2.89 | <0.01| Bal.
Fe-18Cr-3Si 0.002 | 1759 | <0.01 | 2.73 Bal.

Fe-18Cr-3Al -1Si | 0.003 | 17.69 | 2.92 0.94 Bal.
Fe-18Cr-3Al -2Si | 0.003 | 17.71 | 2.99 1.93 Bal.
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