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Microstructure and mechanical properties of in situ Al,O particles
reinforced two-phase TiAl-based composites
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Abstract: In situ Al,O; particles reinforced two-phase TiAl-based composites were prepared by pressure-assisted
high-temperature reaction sintering of Ti-Al-TiO,-Nb,Os system. The microstructure and mechanical properties of the
composites were investigated. The toughening mechanism was also analysed. The results show that the relative density
and Rockwell hardness of the composites increase with increasing Nb,Os content. When the Nb,Os content is 6% (mass
fraction), there presents a better bending strength and fracture toughness, and the bending strength attains 398.38 MPa,
moreover, the fracture toughness reaches 6.992 MPa-'m". The analysis of the microstructures reveals that it obtains a
submicron o,/y dual phase structure, and the Al,O5 particles distribute on the grain boundary. The in situ Al,O; particles
are dispersively distributed and the grains are refined with increasing Nb,Os content. Two-phase TiAl grain refining and
Al)Os5 particles dispersive distribution are the main toughening mechanisms.
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Fig.6 High magnification SEM images of fracture surface of products with different contents of Nb,Os: (a) 2%; (b) 6%
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