Substitutional and Interstitial Diffusion in a,,-Ti;Al(O)
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The reaction between Al,O3 and o,-Ti3Al was studied with a series of Al,O3/a,-TizAl multiphase diffusion
couples annealed at 900, 1000 and 1100°C. The diffusion-paths were found to strongly depend on o,-
Ti;Al(O) composition. For alloys with low oxygen concentrations the reaction involved the reduction of
AlL)Os, the formation of a y-TiAl reaction-layer and diffusion of Al and O into the o,-Ti;Al substrate.
Measured concentration profiles across the interaction-zone showed “up-hill” diffusion of O in a,-Ti3Al(O)
indicating a significant thermodynamic interaction between O and Al, Ti or both. Diffusion coefficients for
the interstitial O in o,-Ti3Al(O) were determined independently from the interdiffusion of Ti and Al on the
substitutional lattice. Diffusion coefficients are reported for o,-Ti;Al(O) as well a y-TiAl. Interpretation of
the results were aided with the subsequent measurement of the activities of Al, Ti and O in a,-Ti;Al(O) by
Knudsen effusion-cell mass spectrometry.
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