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Table 1  Chemical composition of Ti and Al wire (ω/%) 

Element Ti Al Cu O N H Fe 

Ti wire Bal. - - 0.11 0.012 0.02 0.067 

Al wire - Bal. 0.87 - - - 0.154 
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Table 2  Deposition parameters of WAAM 
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Ti-48Al-2Cr-2Nb567�89��� 

Fig.1  Sketch map of Ti-48Al additive manufacturing (a); Cr 

powders coated Nb foil (b); sketch map of Ti-48Al- 

2Cr-2Nb additive manufacturing (c) 
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� 2  567�89Xf����� 

Fig.2  Schematic diagram of WAAM wall 
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� 3  2���� ! XRD�" 

Fig.3  XRD patterns of two deposition walls 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  2���� #$�% EDS&'()* 

Fig.4  EDS element line scanning of samples at different 

positions: (a) Ti-48Al and (b) Ti-48Al-2Cr-2Nb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  Ti-48Al+ Ti-48Al-2Cr-2Nb	
 OM�� 

Fig.5  OM images of Ti-48Al (a~c) and Ti-48Al-2Cr-2Nb (d~f) 
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� 6  Ti-48Al0 Ti-48Al-2Cr-2Nb45�� 

Fig.6  Mechanical properties of Ti-48Al and Ti-48Al-2Cr-2Nb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  Ti-48Al0 Ti-48Al-2Cr-2Nb6789::

Fig.7  Fracture morphologies of Ti-48Al (a, b) and Ti-48Al-2Cr-2Nb (c, d) in horizontal (a, c) and vertical (b, d) direction 
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� 8  Ti-48Al0 Ti-48Al-2Cr-2Nb; 800 <=!>��?@( 

Fig.8  Oxidation test of Ti-48Al and Ti-48Al-2Cr-2Nb at 800 < 
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� 9  � AB>�C>�D! XRD�" 

Fig.9  XRD patterns of scale cinder for two alloys 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 10  >�EFG SEMHI+ EDS&'()* 

Fig.10  SEM images (a, c) and EDS element line scanning (b, d) of 

oxidation layer for Ti-48Al (a, b) and Ti-48Al-2Cr-2Nb (c, d) 
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Microstructure and Properties of γ-TiAl Fabricated by In-situ Alloying Assisted 

Double-wire Arc Additive Manufacturing 

 

Liu Qi, Zhang Meng, Fu Leqi, Yang Zhenwen, Wang Ying, Wang Dongpo 

(Tianjin Key Laboratory of Advanced Joining Technology, Tianjin University, Tianjin 300350, China) 

 

Abstract: Ti-48Al and Ti-48Al-2Cr-2Nb alloys were fabricated by in-situ alloying assisted double-wire arc additive manufacturing 

(WAAM). The microstructures and properties of the two alloys were characterized by XRD, OM, SEM, micro mechanical tensile test and 

high temperature oxidation test. The results indicate that both of the two deposited alloys show quite uniform components and they are 

composed of γ-TiAl and α

2

-Ti

3

Al. The additions of trace Cr and Nb show no significant effect on microstructure. Micro tensile testing 

shows that ultimate strength elevates after the addition of Cr and Nb, while it exerts no significant effect to plasticity. High temperature 

oxidation resistance test confirms that Ti-48Al-2Cr-2Nb has a good resistance to oxidation compared to Ti-48Al. The final mass gain of the 

Ti-48Al-2Cr-2Nb sample decreases from 5.26 mg/cm

2

 to 1.95 mg/cm

2

. 
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