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A Study on High Temperature Corrosion Behavoir of Fe-14A1-2Zr Alloy

B. W. Lee, H. S. Kim*

Department of Production and Welding Eng, Pukyong National Universiiy

*Department of Metallurgy, University of Ulsan

The morphology of the scale formed on the surface of Fe-14Al alloys exposed
to high temperature(1143K) sulfidation/oxidation environment have been ob-
served and analysed using SEM/EDS and XRD. Fe-14Al(Fe;Al) alloy shows ex-
cellent high temperature corrosion resistance during initial period of exposure by
the formation of about 4um Al,O; film, however nucleation and growth of brittle
iron rich oxide, (Fe, Al)Ox, particle on the surface of oxide film lead to the
cracking and spalling of outer region of the protective film. Although the addition
of 2wt% zirconium to the Fe- 14Al alloy prevents the spalling tendency of protec-
tive film, the formation of iron sulfide on the surface of Fe-14Al-2Zr alloy de-

grades the protectiveness of oxide film.
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Table 1. Chemical composition of alloys (wt%)

Element

Fe Al Zr C
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0.03

P
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Table 2. Initial gas composition(vol.% ) and calcu-
lated Po, & Ps, values at 1143K

Environment H, H,S H,0 Poy(atm) Po,(atm)
A 949 1.1 4.0 3.11x10% 1.11x107
B 69.2 0.8 30.0 3.31x107* 1.06x107
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Fig. 1. Weight gain of Fe-14Al and Fe-14Al-2Zr
alloys exposed to high temperature corrosion envi-
ronment at 1143K ; (1) @ : sulfidation environ-
ment, (2) A : sulfidation/oxidation environment.
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Fig. 2. SEM/EDS spectra(1) and X-ray diffraction
pattern(2) from the surface of scale formed on
Fe-14Al alloy exposed to sulfidation environment
at 1143K for 15minutes.
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Fig. 3. Morphology of surface and cross section to
scales formed on Fe-14Al and Fe-14Al-2Zr alloys
exposed to sulfidation environment at 1143K for
3hours.
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Fig. 4. SEM/EDS spectra from the surface of
scale formed on Fe-14Al-2Zr alloy exposed to sui-
fidation environment at 1143K for 3hours.

Cross Section

Fig. 5. SEM/EDS spectra from the surface and
cross section of scale formed on Fe-14Al-2Zr alloy
exposed to sulfidation environment at 1143K for

9hours.
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Fig. 6. Morphology of surface and cross section to
scales formed on Fe-14Al and Fe-14Al-27Zr alloys
exposed to sulfidation/oxidation environment at
1143K for 3hours.

Fig. 7. SEM/EDS spectra from the surface of
scale formed on Fe-14Al-27Zr alloy exposed to sul-
fidation/oxidation environment at 1143K for (")
15minutes (2) Shours.
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Fig. 8. SEM/EDS spectra from cross section of
scale formed on Fe-14Al-2Zr alloy exposed to sul-
fidation/oxidation at 1143K for 9hours.
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Fig. 10. Schematic illustration showing scales de-
velopment on Fe-14Al and Fe-14Al-2Zr alloys ex-
posed to high temperature corrosion environment
at 1143K for Shours.
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