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Fig. 1 Microstructure of Fe-2Y and Fe-5Y alloys, dark phase. a-Fe; light phase: Fe;;Y;. (a) Fe-2Y. (b)Fe-5Y
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Fig. 2 Oxidation kinetcis of Fe, Fe-2Y and Fe-5Y in air at Fig. 3 X-ray spectrum for the analysis of the inner lay-
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Fig. 4 Cross-sectional morphologies of Fe-5Y corroded at 800°C for 22 h

(a) General view. (b) Amplified image of the inner layer

Fig. 5 Cross-sectional morphologies of Fe-5Y corroded at 700°C for 22 h

(a) General view. (b) Amplified view of the scale. (¢) Amplified image of the inner layer

8 4 & Fe-5Y F 800 CHfk 22 h FHIBTE L - ST R W SME W4 Fe 9 EALY, B
AREN FeO M—BREFAMHIE S K. X FeO AN FEE ERE T o Fe M.



260 B EESHPHAR 11 %

FEFWITFIAE Fe,, Y, DTt —4 K6 FeO M YFeO, A, FRS1EH R
BHAKREZR,. X5 Fe MM BREMHEMFEEIERET R WIHEEERETERAL
£ REMHLERFBN M. EREHK Fe, Y, BEAK Y.0; 1 Fe. 7 700CHR T, & &
HEALRE S 800 CHEBAMI(E 5) (ENEMER L.

Fig. 6 Cross-sectional morphologies of Fe-5Y corroded at 600°C for 22 h

(a) General view, (b) Amplified image of the inner layer
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Fig. 7 Cross-sectional morphologies of Fe-2Y corroded at 800 C for 22 h

(a) General view, (b) Amplified view of the scale, (¢) Amplified image of the inner layer
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Fig. 8 Cross-sectional morphologies of Fe-2Y corroded at 700 C for 22 h

(a) View of the scale, (b) Amplified image of the inner layer
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OXIDATION OF Fe-Y ALLOYS AT 600—~800C IN AIR

ZENG Chaoliu, WANG Wen, WU Weitao
(State Key Laboratory for Corrosion and Protection, Institute of Corrosion and Protection of Metals,
The Chinese Academy of Sciencés, Shenyang 110015)

ABSTRACT The oxidation behaviors of Fe-Y alloys containing 2at% and 5at. %Y respec-
tively and pure iron have been studied at 600~800C in air. Fe-2Y and Fe-5Y alloys were
oxidized slower than pure Fe at the three temperatures. The oxidation of pure iron followed
a parabolic rate law. The oxidation of Fe-Y alloys at 600'C followed an approximately
parabolic rate law, but not at 700 and 800°C where the oxidation went through several stages
with quite different rates. The oxide scales grown on Fe-2Y and Fe-5Y alloys at 700 and
800'C were composed of an external pure Fe oxides containing Fe,O;, Fe;O, and FeO among
which FeO constituted the main iron oxides, and an inner mixture of FeO and YFeQ,. The
scales grown on Fe-2Y and Fe-5Y at 600 C mainly consisted of Fe,O;, Fe;O, and Y,0; with
little FeO. Significant internal oxidation in both Fe-Y alloys was observed at the three tem-
peratures. The Y-containing oxides followed the distribution of the original intermetallic
compound phase in the alloys. The effects of Y on the oxidation of pure Fe are discussed.
KEY WORDS binary alloys, pure Fe, Fe-Y alloys, oxidation



