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Abstract

To understand the effect of Fe on the oxidation behavior of TiAl alloys, TiAl- (2, 4, 6at%)Fe
were oxidized at 800 and 900°C in air. The oxidation resistance of TiAl-Fe alloys increased with
increasing an iron content. The scales formed consisted of an outer TiO. layer, an intermediate
AlLO; layer, and an inner mixed (TiO.+Al,03) layer, being similar to other common TiAl alloys.
But, the scales formed on TiAl-Fe alloys were generally thin compared to those formed on pure
TiAl, and contained dissolved iron. Below the oxide scale, an oxygen affected zone was formed.
This beneficial effects of Fe on increasing the oxidation resistance and scale adherence of TiAl
alloys were attributed to the refinement of oxide grains, increased scale adherence and the enha-
nced alumina-forming tendency.
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Fig. 1. (a) Optical micrograph of the TisAls-4%Fe
alloy, etched with (5%HF+ 15%HNO,+80%
,0). (D) XRD pattern of the TisAlLs—2%Fe
alloy.
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Fig. 2. Weight gain vs. oxidation time curves dur—
ing oxidation for 30 hr at 800 and 900 in
air.
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Fig. 3. XRD pattern of the scale formed on TisAls

TiAI-6%Fe after oxidation at 900C in a.
(@) 1 hr, (b) 30 hr.
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Fig. 4. SEM micrographs of top view of the scales formed after oxidation in air.

(a) Pure TiAl, 900°C for 1 hr,
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(b) TisAlg—2%Fe, 900°C for 1 hr,
(d) TisAlis6%Fe, 900°C for 1 hr,
(f) TizAls-6%Fe, 900°C for 30 hr.
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Fig. 5. Cross-sectional scale and EPMA line profile after oxidation at 900°C for 30 hr in air.
(a) EPMA image of pure TIAI, (b) line profile across A and B,
(c) EPMA image of TisAlg-6%Fe, (d) line profile across C and D.
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