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Properties of TiAl Alloy Prepared by Additive Manufacturing with
Laser Coaxial Powder Feeding
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Abstract The alloy powders containing Ti-48 Al-2Cr-2Nb and niobium are mechanically mixed, and y-TiAl alloy
samples are successfully prepared with the laser additive manufacturing technique. The influence rules of laser
power, scanning speed and powder feeding amount on deposition forming are studied, and the microstructure, phase
composition, fracture morphology and hardness distribution of the deposited layer are analyzed. The research results
indicate that the width and height of the deposited layer increase with the increase of laser power. With the increase
of the scanning speed, the width and height of the deposited layer decrease. With the increase of powder feeding
amount, the width of the deposited layer increases and the height of the deposited layer is basically unchanged. The
deposited samples obtained under the optimum technology parameters are well formed and have no metallurgical
defects. The deposited layer consists of a large number of ¥ phases and a small amount of a, phases. The
compressive yield strength, compression strength and compression ratio are 905 MPa, 1542 MPa and 14. 7%
respectively along the Z direction of deposited specimen at room temperature. The tensile strength and elongation
are 425 MPa and 3.3%, respectively. The fractures of compressive specimen and tensile specimen are both quasi-
cleavage fractures.

Key words laser technique; laser additive manufacturing; y-TiAl alloy; process parameters; microstructure;
mechanical properties
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x 1 RESBARTB
Table 1 Chemical composition of mixed powder
Element Ti Al Cr Nb C H O
Atomic fraction /% 46.5 46.5 2 5
Mass fraction /% Balance 32.85 2.89 7.54 0.0077 0.0013 0.046
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Fig. 7 Appearances of sediment layer obtained at different
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