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CYCLIC OXIDATION OF Fe — 30Mn — 9Al1 AUSTENITIC STEEL IN AIR AT 700°C ~950C
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ABSTRACT : The surface morphology, constituent and micro — structure of oxide scales formed on Fe —
30Mn —~ 9Al austenitic steel oxidized at 700°C , 800°C, and 950 in air for 160 h were investigated. At
700C and 8007, the oxidation rate of the steel was higher in the initial stage of 2~4 cycles, and then
the slight mass gain was measured with a maximum value of about 1.00 and 4.08 mg/cm? for oxida-
tion up to 160 h, respectively. The oxide scales were mainly consisted of Mn;O;, Al,O3 and (Mn,
Fe),0;5. At 950°C, the high oxidation rate with a final mass gain of 43.50 mg/cm? was observed with
a scale consisted of Fe;O3, MnO,, MnAlL, O, and Al,Fe,Og. After oxidetion at 800C for 160 h, Mn en-

richment in the outer layer and Al enrichment in the inner layer of the oxide scale were detected to-
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gether with the Fe enrichment and Mn depletion in the steel matrix below the oxide scale.
KEY WORDS:Fe — Mn — Al austenitic steel; high — temperature oxide, oxidation scale
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Fig.1 Cyclic oxidation kinetics of Fe — 30Mn — 9Al austenitic
steel at 700 T, 800 C, and 950 C for 160 h in air.
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Fig.2 SEM surface morphologies of Fe — 30Mn — 9Al austenitic
steel oxidized at 700 C (a), 800 T (b), and 950 T (c¢)
cyclically for 160 h in air.
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Fig.3 Cross — sections of Fe — 30Mn — 9Al austenitic steel oxi-
dized at 700 C and 800 C for 160 h in air.

e Fe,0; © ALO; 0ALFe;0f % Mn,0; & MnO,
A MnALO, * & {Mn,Fe),0,
* .

intensity, a.u.

N S ow " 700°C
It e TS . o‘g * o
20 30 40 50 60 70 80 90 100
29, deg.

Fig.4 XRD patterns of Fe — 30Mn — 9Al austenitic steel oxi-
dized at 700 C, 800 C, and 950 T for 160 h in air.
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Fig.5 EPMA element maps of Fe — 30Mn — 9Al austenitic steel oxidized at 800 C for 160 h in air.
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Fig.6 EPMA element — depth — profiles of Fe — 30Mn — 9Al
austenitic steel oxidized at 800 C for 160 h in air.
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