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A Study on High Temperature Corrosion of
Fe—25Cr and Fe—14Al Alloys

B. W. Lee and H. S. Kim

Alloys of Fe-25Ct, Fe-14Al and Fe-25Cr-6Al have been exposed isothermally to an equili-
briated g'as mixture of 94.9% Hy/1.1% H,8/4% H,0 and 69.2% H,/0.8% H; S/30% H;0 at 1143K.

Severe corrosion of Fe-25Cr alloy in both environments by the formation of non-protective Fesich

sulfide in the outer layer of scale and Cr-rich sulfide in the inner layer of scale has been observed.

Preferential sulfidation of iron and chromium of Fe-25Cr-6Al alloy in both environments enriched

aluminium at the alloy/scale interface and reduced the corrosion rate of Fe-25Ci-6Al alloy

compared to Fe-25Cr alloy. A complete and dense Al; O3 rich layer of scale is able to form on Fe-

14Al alloy in both environments and protects the alloy from extensive corrosion for the 7 hours

test period. However the scales showed a propensity toward a scale spallation due to thermal

expansion mismatch stresses for the long hour period.
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Table. 1 Chemical composition of alloys
(Wt %)
Alloy Fe Cr Al C P
Fe Cr 75.45 24.5 - 0.04 0.01
Fe Cr Al  69.75 24.6 5.6 0.04 0.01
Fe - Al 86.26 - 13.7 0.03 0.01
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Table. 2 Initial gas composition and calculated
PO, & PS; values at 1143K

Environ PO, PS
H H.S H,0
ment ‘ (atm) (atm)
1 94.9 1.1 4.0 3.11x107% 1.1x 1077
2 69.2 0.8 30.0 3.3 =107 1.06x10 7
3 70.0 - 30.0 1.0 x10°'*
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Fig. 1 Thermodynamic stability diagram for Fe—
Cr system, assuming metal activities to be unity
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Fig. 2 Thermodynamic stability diagram for Fe—
Cr— Al system, assuming metal activities to be
unity at 1143K
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Fig. 5 Weight gain of Fe—25Cr alloy exposed to
hot corrosion environment at 1143K ;

(1) Sulfidation environment

(2) Sulfidation/oxidation environment
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Fig. 6 Surface morphology of scale formed on Fe—25Cr alloy exposed to sulfidation environment for
(a) 15 minutes (b) 1 hour (c) 3 hours (d) 5 hours respectively
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Fig. 7 SEM/EDS spectra from the cross section of Fe—25Cr alloy exposed to sulfidation environment
at 1143K for 15 minutes ; (A) alloy substrate (B) inner region of scale (C) outer region of scale
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Fig. 9 Surface morphology of scale formed on Fe—25Cr alloy exposed to sulfidation/oxidation environment
for (a) 15 minutes (b) 1 hour (¢) 3 hours (d) 5 hours respectively
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Fig. 10 SEM/EDS spectra from the cross section of Fe—25Cr alloy exposed to sulfidation/oxidation

environment at 1143K for 15 minutes ;

(A) alloy substrate (B) inner region if scale (C) outer region of scale
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Fig. 11 Weight gain of Fe—14Al alloy exposed to hot corrosion environment at 1143K ;

(1) Sulfidation environment

(2) Sulfidation/oxidation environment (3) Oxidation enviroment
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