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PHASE TRANSFORMATIONS DURING CYCLIC ANNEALING 

OF Ti3Al-BASED INTERMETALLIC 

Ivana Cvijović-Alagić, Dejan Zagorac 

Centre of Excellence "CEXTREME LAB", Vinča Institute of Nuclear Sciences – 

National Institute of the Republic of Serbia, University of Belgrade, 

Belgrade, Serbia 

Alterations that emerged in the intermetallic Ti3Al-based alloy microstructure 

during the cyclic annealing at 600 °C and 900 °C in the air atmosphere were studied 

by combining experimental and theoretical methods. The phase transformations in 

the Ti-24Al-11Nb (at.%) alloy microstructure were monitored during the alloy  

high-temperature processing up to 120 h. The conducted cyclic annealing resulted in 

the external oxide scale formation and the microstructural features alteration. 

Obtained experimental results indicated that the annealing temperature and duration 

significantly affected the external scale composition and structure, as well as the 

alloy phase composition. Namely, the alloy microstructural characterization revealed 

that a starting two-phase α2+β microstructure changed to a great extent during the 

cyclic annealing. The increase of the cyclic annealing temperature induced the 

intensive α2→β phase transformation and as a result, new α2˝ and O-Ti2AlNb phases 

appeared in the investigated alloy microstructure. The experimentally observed 

appearance of the O-Ti2AlNb phase in the Ti3Al-based alloy microstructure was 

confirmed by the results of theoretical investigations. Ab initio modeling also 

enabled the prediction and study of the additional structures in the O-Ti2AlNb 

compound using the first-principles calculations. 
 


