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¬ 1  �­kO3�L XRD¬® 

Fig.1  XRD patterns of the alloy in different states 
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Fig.2  Microstructures of as-cast (a), HIPed (b) and annealed (c) alloy 
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Fig.3  Calculated phase transition curves of the alloy during 

equilibrium solidification 
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Fig.4  Room temperature tensile stress-strain curves (a) and bar 

graph of tensile performance (b) of the alloy in different 

states 
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Fig.5  Tensile fractograph of the alloy in cast (a), HIPed (b), annealed (c) states 
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Transformation of Solidified Structure and Mechanical Behavior of Ti-20Al-22Nb Alloy 
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Abstract: Ti-20Al-22Nb (at%) alloys were prepared by investment casting. The microstructures and tensile properties at room temperature 

of as-cast, hot isostatic pressed and annealed alloys were analyzed. The results show that solidified alloy consists of β matrix, fine acicular 

α2 phase and a small amount of O phase. The as-cast alloy has course widmanstatten structure. Besides, the phase transformation inside 

original β/B2 grain is incomplete owing to non-equilibrium solidification. Loose defect and inhomogeneity of microstructures cause low 

plasticity of the material. The loose defects are eliminated by hot isostatic pressing in the two-phase region of α2+β/B2, acicular α2 phase 

precipitates fully in the original grains, the microstructure homogeneity improves, and the elongation of the alloy increases from 2% to 5%. 

After annealing treatment in the α2+/B2+O three-phase region, the supersaturated β phase transforms to the equilibrium state. Through the 

peritectoid transformation of β/B2+α2→O, ring-shaped O phase forms around needle-shaped α2 phase, and the elongation further increases 

to 11%. 
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