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Abstract

Arc-melted alloys of TiAl-(0.25, 0.5, 1.0at%) Si were isothermally oxidized at 800, 900 and 1000°C
in air for 60hr. It was found that the oxidation resistance of the prepared TiAl-Si alloys was much
better than that of pure TiAl, being progressively increasing with an increase in the Si content.
This was attributed to the formation of SiO; in addition to (TiO.+ Al:Os)oxides which formed in
TiAl alloys with and without silicon additions. However, the silica formation within the oxide layer
unfortunately accelerated the oxide scale spallations. During oxidation, all the elements in the base
alloy diffused outward, whereas oxygen from the atmosphere diffused inward. The oxides were
primarily composed of an outer thick TiO; layer, an intermediate diffuse Al,Os layer and an inner
TiO;, layer. A small amount of SiO, was present all over the oxide scale and some voids were found
around the intermediate layer.
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Fig. 1. Prepared TIAI-0.5%Si alloy.

(a) optical micrograph

(o) XRD pattern.
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Fig. 2. Weight gain vs. time curves during isothermal
oxidation for 60hr in air.
(a) 800C (b) 900TC (c) 10007C.
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Fig. 3. SEM micrographs of top view of the scales
formed after isothermal oxidation in air.
a) TIAI-0.5%Si, 800°C for 60hr
b) TiAI-0.5%Si, 900°C for 60hr,
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Fig. 4. XRD patterns of the scales formed after iso-
thermal oxidation in air.
(a) TIAI-0.25%Si, 800°C for 60hr
(b) TIAI=1.0%Si, 1000°C for 60hr (furnace-
cooled).
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