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Morphology and formation of high- temperature
oxide films of Tr Al alloys

ZHANG Liang, XIAO Werhao, JIANG Hurren
(School of Materials Science and Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The structure morphology and growth procedure of oxidation films that form in atmosphere at 1 173 K
for 24 h oxidation on TrAl(2% ~ 75% Al, mole fraction) alloys were investigated by Pt filament labelling method.
The results show that the three different types of Al O3 distribute in the oxidation films. When 2% < x( Al) < 25%,
AL Os concentrates in the outer layer; when 30% < x(Al)< 55%, AL Os; distributes both in the inner and outer lay-
ers; while x(Al) > 65%,

AL O3 and TiO2 can be observed in high-temperature oxidation films of Tr Al alloys. The interface between inner and

the oxidation film is composed of single Al,O3. It is found that four morphologies of

outer oxidation films can be clearly determined by Pt labelling method. The formation of the outer film is related to
the outward diffusion of Alion in the oxidation film, and the morphology of inner oxidation films is controlled by the
MO/M interface thermodynamics.
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Fig.1 XRD patterns of TrAl alloy oxidated in
1173 K air for 24 h
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Fig.2 Morphologies of oxide scales fromed in TrAl alloys with different contents of Al
(a) —No Al; (b) 2% Al; (¢) —25% Al; (d) —50% Al; (e) —60% Al; (f) —70% Al
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Table 1 Morphology of scales formed at elevated temperatures in TiAl
Type of morphology x(Al)

Constituent in outer layer Constituent in inner layer
Type [ < 30% TiO2+ AL O3(enriched lamellae) TiO2(trace Al203)
Type Il 30% ™ 55% TiO2+ Al2O3(enriched lamellae) TiO2+ AlO3( mixed state)
Type Il 55% = 60% Alternate areas( Type Il and Type IV)
Type IV > 65% Al203( continuous)
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