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Abstract

Alloys of TiAl-Mn-(0, 5, 10)wt.% Y,0; were prepared by a powder metallurgical route, and their oxidation
behavior was studied at 800, 900 and 1000°C in 1 atm of air. The scale formed on the alloys consisted of
TiO, and Al,O, oxides. During oxidation, Mn tended to diffuse outward, whereas oxygen diffused inward.
The dispersoids of Y,0;, which segregated at the matrix grain boundaries, acted as a diffusion channel for
cations and oxygen ions, nucleation sites for oxides, and vacancy annihilation sites. Y,0; increased the scale
thickness, but improved the scale adherence.
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2 Y,0; (1-33um, % 99.9% °]’hHS 300X Fig. 1. XRD pattern of TiAl-Mn-10Y,0, alloy after
350mm 27|19 tumbler millolA] 1204 7+5<F oxidation at 900°C for 20 min in air.
Table 1. Spark-Plasma-Sintering condition
Temp. 25~400°C 400°C 400~700°C 700°C 700~1100°C 1100°C 1100~600°C | 600~25°C
Heating/ o 5 min o 10 min O fonn 10 min o s Furnace
cooling rate >0°C/min holding 50°C/min holding 25°C/min holding 25°C/min cooling
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F|g 2. EPMA analytical results of TiAl-Mn-10Y,0; alloy after oxidation at 800°C for 60 hr in air. (a) cross-sectional

image, (b) mappings of oxygen, Al, Ti, Mn, and Y.
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Fig. 3. SEM image of TiAl-Mn-5Y,0; alloy after oxidation
at 800°C for 60 hr in air. (a) top view of the scale,
(b) etched matrix.
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Fig. 4. TiAl-Mn alloy after oxidation at 900°C for 60 hr in air. (a) XRD pattern, (b) SEM top view of the scale, (c)
cross-sectional EPMA image, (d) EPMA line profiles of Ti, Al, O, and Mn.
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Fig. 5. TIA-Mn-5Y,0; alloy after oxidation at 900°C for
60 hr in air. (a) SEM top view of the scale, (b)
cross-sectional EPMA image, (c) EPMA line
profiles of Ti, Al, O, Mn, and Y.
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Fig. 6. Cross-sectional SEM image of TiAl-Mn-10Y,0,
alloy after oxidation at 900°C for 60 hr in air.
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Fig. 8. Cross sectional SEM image of TIAI Mn-5Y,0,
alloy after oxidation at 1000°C for 60 hr in air.
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Fig. 7. EPMA analytical results of TiAl-Mn alloy after
oxidation at 1000°C for 60 hr in air. (@) cross-
sectional image, (b) line profiles of Ti, Al, O,
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