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Effects of Al, Si, and Mo on electrochemical characteristics of Fe-10Cr alloy
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Katsuya Hio
Abstract
The effects of Al, Si, and Mo contents on anodic polarization, pitting, and decay behavior of Cr-saving ferritic
stainless steel has been investigated. In critical current density for passivation, Fe-10Cr-3Si-2Mo and Fe-10Cr-
3Al-3Si-1Mo showed almost same current densities and lower values than other alloys. When 2%Mo were
added, passive current densities increased except Fe-10Cr alloy. Fe-10Cr-3Si-2Mo indicated the most noble
pitting potential among the alloys investigated, and it characterized the best stability of the passive film as a
result decay curve. It is presumed that corrosion-resistance deterioration of Fe-10Cr-3A1-3Si-2Mo was caused

by the precipitation of Laves phase.

Keywords: Fe-10Cr, anodic polarization, critical current density for passivation, passive current density,

sulfuric acid concentration, pitting potential, decay curve, Laves phase, Al, Si, Mo

1 = BOWEAIT) 2210k » T, PEIEEEOR:
BEH 2BV, FEEHELUCILRE M L% MOFM O RA L.

HFBA T > L AFOFEHOTMEENE 2 72

7290102, Fe-10 Cra &% N— 2 ZEIBEMIZHF 7

AlBXUSIZRINL T, 20t s, 7/ —F
SAREEER L LA VW THRE L2, 20
AR, Fe-10 Cr& 412 3 mass % (LLF, % TRT)
DAL SiERMT 5 & 12% Cr A5 > L A4 & JA]
FHDHVIEENLORLRT /) — o
BILUOLEBTERT I ENH LI 57,

—Ji, AT YLV AEOWEN LM L& 5720
W2, MO THEZEETELLTEY 7Ty (M
o) WETHLNAY, MoDFINE, A5~ L AT
I E R AILEICG L CTHICENTH L Z b as
MONTWDL. AT L AMOCraFaErs—E L
NIIHIZ BN T WD L &I2E, PEDORINTD
THFLETEZ B O BRI E V.

2 CAIFIE T, AlIBXUSi% &%/ L7 Fe-
OCrEEIIMoZBIMLT, TNLDEETED
BERALF BRI R THAE IR R %, BRMEATR
FIZBIT AT/ — FomiEs L OB ER
HTOILEFEOED? SE LA, 72, B

2 EBRAZE

2.1 fitEtM ,
BZET7 — 7 Ry CEMICE D200 g R B,
BT L 22 o TR AmOE X 12 L b o & it
b L L, 014 % Table 11275

Table 1 Chemical composition of F e-10Cr alloys.

(mass %)
C Cr Al St Mo Fe
Fe-10 Cr 001 998 - - —  Balance
Fe-10 Cr-2 Mo 0.002 10.04 - — 2.00 Balance
Fe-10 Cr-3 Al 0.012 1000 3.03 - —  Balance
Fe-10 Cr-3 Al-1 Mo 0.005 10.05 298 — 104 Balance
Fe-10Cr-3 Al-2 Mo 0.005 1005 298 — 207 Balance
Fe-10 Cr-3 Si 0.005 1006 — 295 — Balance
Fe-10 Cr-3 Si-2 Mo 0.004 1005 — 296 2.03 Balance
Fe-10 Cr-3 Al-3 Si 0.007 10.07 296 298 — Balance
Fe-10Cr-3 Al-3Si-1Mo  0.008 10.06 3.06 3.00 104 Balance
Fe-10Cr-3 Al-:3Si-2Mo 0.004 10.05 3.06 2.96 2.03 Balance
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Fig.3 Effect of sulfuric acid concentration on
critical current density for passivation
of Al and Mo added alloys in Fe-10Cr.
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Fig.4 Effect of sulfuric acid concentration
on critical current density for passivation
of Al,Si, and Mo added alloys in Fe-10Cr.
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Fig.5 Effect of sulfuric acid concentration
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Fig.6 Effect of sulfuric acid concentration
on passive current density of Al, Si,
and Mo added alloys in Fe-10Cr.
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Fig.12 Scanning electron micrographs and
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-ZMo alloy. (a) SEM, (b) Mo
X-ray image.
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