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Abstract The scale formed on Fe-22Cr-5A1-X alloys in sulfidation (Ps,=1.11x10""atm, Po,=3.11 x 10~ %®atm) and
sulfidation/oxidation(Ps,= 8.31 X 107 *atm, Pe,=3.31 X 10~ "atm) environments after 1~30 hours at 1143K has been in-
vestigated using SEM/EDS analyzer. The weight gains of Fe-22Cr-5A1 alloys exposed to high temperature corrosive
environments followed the parabolic rate law. The main components of scale have been analyzed to be (Fe, Cr)Sx con-
taining pores or cracks which degrade the high temperature corrosion resistance of this alloy. The corrosion behaviour
of Fe-22Cr-5Al-1Zr alloy is similar to that of Fe-22Cr-5Al-1Y alloy. In sulfidation environment, both alloys showed
breakaway sulfidation behaviour which gives undesirable corrosion resistance to these alloys. This is attributed to the
formation of (Fe, Cr)Sx sulfides on the protective alumina(AlQ;) film, being accompanied by preferential sulfidation of
chromium and iron at high sulfur partial pressure. By contrast, both alloys in sulfidation/oxidation environment show
high corrosion resistance by the formation of ALO; films and zirconium oxide after exposure within 15 hours. However,
the formation of (Cr, Fe)Sx or (Fe, Cr)Sx sulfides on the ALO; films degraded the protective property after prolonged
exposure to the sulfidation/oxidation environments
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Table 1. Chemical composition of alloys. (wt%)
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Element
Fe Cr Al
Alloy

Zr Y C p

Fe-Cr- Al 73.16 21.9 49

- - 0.03 0.01

Fe-Cr-Al-Zr 72.26 21.8 49

1.0 - 0.03 0.01

Fe-Cr-Al-Y 72.36 219 49

= 0.9 0.03 0.01
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Fig. 1. Schematic diagram of high temperature sulfidation ex-
periment facilities.
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Table 2. Initial gas composition and calculated Po; and Ps, values at 1143K. (vol.%)

Environment H, H.S H.0 Poy(atm) Ps,(atm)
1 949 1.1 4.3 3.11x10°% 1.11x1077
2 69.3 0.7 30.0 3.31x10°'® 831x10"¢
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Fig. 2. Weight gain of Fe-22Cr-5Al alloys exposed to high tem-
perature corrosion environment at 1143K.
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Fig. 3. SEM/EDS spectra from the surface(a) and cross section(b) of scale formed on Fe-22Cr-5Al alloys exposed to sulfidation en-

vironment at 1143K for 1 hour.
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Fig. 4. SEM/EDS spectra from the surface(a) and cross section(b) of scale formed on Fe-22Cr-5Al alloys exposed to sulfidation/oxi-

dation environment at 1143K for 7 hours
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Fig. 5. Weight gain of Fr-22Cr-5Al-X alloys exposed to high
temperature corrosion environment at 1143K; @ A -sulfidation
environment, O A-sulfidation/oxidation environment
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Fig. 6. SEM/MDS spectra from the surface of scale formed on Fe-22Cr-5Al-1Zr alloys exposed to sulfidation environment at

1143K for 1hour(a), 10hours(b), 15hours(c).
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Fig. 7. SEM/EDS spectra from the cross section of scale formed on Fe-22Cr-5A1-17Zr alloys exposed to sulfidation environment at

1143K for Shours(a), 15hous(b).
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Fig. 8. SEM/EDS spectra from the surface(a) and cross section(b) of scale formed on Fe-22Cr-5Al1-1Y alloys exposed to sulfidation

environment at 1143K for 15hours.
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Fig. 9. SEM micrographs of the surface morphology of scale(a)
and SEM/EDS spectra from the grainboundary precipitate of
scale(b) formed on Fe-22Cr-5A1-1Zr alloys exposed to sulfida-
tion/oxidation environment at 1143K.
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Fig. 10. SEM/EDS spectra from the surface(a) and cross section
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Fig. 11. Morphology of scale formed on Fe-22Cr-5Al1-1Y alloys exposed to sulfidation/oxidation environment at 1143K for Shours
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