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Abstract: TiAl, /Al, O;-13Ti0O, nanostructured thermal barrier coating was prepared on the surface of TiAl alloy
substrate by atmospheric plasma spraying (APS). The microstructure and phase composition of nanostructured
thermal barrier coating before and after oxidation were analyzed by SEM, EDS and XRD, and the high-tempera-
ture oxidation resistance at 950 ‘C was characterized. The results indicate that the high-temperature oxidation re-
sistance of TiAl;/Al, O;-13Ti0, nanostructured thermal barrier coating on TiAl alloy is significantly improved,
and the oxidation kinetic curve presents a logarithmic variation pattern, where the oxidation rate constant is 3.7 X
10 ° mg® * cm'/s at 950 “C. During the high temperature oxidation process, elemental diffusion occurs between
TiAl, bond layer and TiAl alloy, and the interface between TiAl alloy and bond layer disappears. A uniform and
continuous thermally grown oxide layer TGO is formed between ceramic layer and bond layer, which possesses
desirable adhesion to the ceramic layer and bond layer even after TiAl; bond layer is completely degraded to TiAl,
phase and ternary Ti-Al-O compound, reducing the inward diffusion of oxygen. The ceramic coating can retard
the massive diffusion of oxygen atoms while avoiding excessive oxidation of bond layer. Therefore, TiAl;/Al, O,-
13TiO, nanostructured thermal barrier coating can effectively enhance high-temperature oxidation resistance of

TiAl alloy.
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Fig.1 Morphology and particle size distribution of

nanostructured ceramic powder
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Fig.2 Surface and cross-sectional morphologies of thermal barrier coating
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