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Microstructure and texture evolutions of γ-TiAl alloy
under hot compression via in-situ diffraction
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The third generation β-solidifying TNM alloys with (α2+γ) lamellar microstructures have been considered
excellent candidates for modern turbine blades due to their low density, high specific strength and stiffness,
excellent creep resistance, and good corrosion resistance. It has been proved that orienting the γ lamellae
to the direction of the load can significantly increase the mechanical properties of the alloys, thus making
lamella orientation control (texturization) an interesting topic for property optimization.
In our work, high temperature compression experiments were performed firstly to intent to texturize the alpha
phase through optimization of compressive speed and strains. An optimum basal fiber texture was obtained
for alpha phase. Second, the effects of cooling rate, and extern applied load on the process from alpha to
gamma transition was studied to successful obtaining the lamellar structure.
Meanwhile, in-situ high-energy synchrotron radiation diffraction experiments were conducted on both the
compressing and cooling processes using the unique dilatometer at HEMS, DESY. Diffraction rings analysis
for phase transition and microstructure evolution will be presented together with the EBSD investigation in
this contribution.
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