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¤ 1  cde¥t¦§|}¨©¤ 

Fig.1  Geometry and dimensions of tensile testing specimens 

 

 

 

 

 

 

 

 

 

 

¤ 2  Uy Ti-22Al-25Nb#
 XRD¤ª 

Fig.2  XRD patterns of as-cast Ti-22Al-25Nb alloy 

 

 

 

 

 

 

 

 

 

¤ 3  Uy Ti-22Al-25Nb#
«¬ SEM­®  

Fig.3  SEM images of the as-cast Ti-22Al-25Nb alloy at low magnification: (a) as-cast B2/β phase alloy and (b) as-cast O phase alloy 
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¤ 4  Uy Ti-22Al-25Nb#
1¬ SEM­® 

Fig.4  SEM images of the as-cast Ti-22Al-25Nb alloy at high magnification: (a) as-cast B2/β phase alloy and (c) as-cast O phase alloy 
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¤ 5  Uy Ti-22Al-25Nb#
b*cd��Am-A³´µ 

Fig.5  Tensile engineering stress-strain curves of as-cast 

Ti-22Al-25Nb alloy at room temperature 

 

 

 

 

 

 

 

 

 

 

¤ 6  Uy Ti-22Al-25Nb#
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Fig.6  Compression stress-strain curves of as-cast Ti-22Al-25Nb 

alloy at room temperature 
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¤ 7  Uy Ti-22Al-25Nb#
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Fig.7  Fitted load-displacement curves for nanoindentation of 

as-cast Ti-22Al-25Nb alloy 
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Table 1  Nanoindentation hardness (H

IT

), elastic modulus (E

IT

), 

and Vickers hardness (HV) of as-cast Ti-22Al-25Nb 

alloy 

Specimen As-cast B2/β As-cast O 

H

IT

/GPa 5.8 6.1 

E

IT

/GPa 144 126 

Hardness, HV/MPa 5350 5620 
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¤ 8  Uy Ti-22Al-25Nb#
z{|}Q�º»¤ 

Fig.8  Grain size distribution diagram of as-cast Ti-22Al-25Nb alloy: (a) as-cast B2/β phase alloy and (b) as-cast O phase alloy 
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Table 2  Comparison of phase composition, grain size and mechanical properties (RT) of Ti-22Al-25Nb alloy fabricated by different 

methods 

Mechanical properties (RT) 

Processing method 

Phase 

composition 

B2 grain 

size/µm 

UTS/MPa  YS/MPa  El/%  

Reference 

Cogging forge+isothermal forge+thermal 

treatment 

B2+α

2

+O 16~53 1150 1080 6 

[25] 

Isothermal forge+thermal treatment B2+O 320 1123 997 10 

[14] 

PM/HPS+cooling B2+O+α

2

 167~643  869.37 799.58 3.95 

[18] 

PM/SPS+thermal treatment B2+O+α

2

 15  949.5 867.8 7.4 [21] 

Cast+furnace cooling B2+O 207~648  1031 1000 1.82 

As shown 
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¤ 9  Uy B2/βP#
cdrs�ghrstu 

Fig.9  Tensile fracture (a, c, e) and compression fracture (b, d, f) morphologies of as-cast B2/β alloy: (a, b) cleavage characters in similar 

scale; (c, d) dimples of two rupture in similar scale; (e, f) crack features of both specimens in different scale
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Fig.10  Tensile fracture (a, c) and compression fracture (b, d) morphologies of as-cast O phase alloy: (a, b) intergranular fracture in 

similar scale; (c, d) microstructure of two rupture in similar scale  
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Structural Features and Mechanical Properties of As-cast Ti-22Al-25Nb Alloy 

 

Yang Longchuan, Su Yan, Du Yulei, Liao Wenhe  

(Nanjing University of Science and Technology, Nanjing 210094, China) 

 

Abstract: Ti

2

AlNb-based alloy is a kind of intermetallic compound. It is expected to replace Ni-based superalloys for high-temperature 

structural applications with a temperature range of 650~800 °C. In this work, a Ti

2

AlNb based alloy with a nominal composition of 

Ti-22Al-25Nb was prepared by water-cooled copper crucible induction floating melting method. The structural features of the as-cast 

Ti-22Al-25Nb alloy were characterized by XRD and SEM. It is found that the main phase of the as-cast Ti-22Al-25Nb alloy can be B2/β 

phase or O phase, depending on its melting and casting process parameters. The grain size of the as-cast Ti-22Al-25Nb alloy reaches 

several hundred microns. The mechanical properties of the as-cast Ti-22Al-25Nb alloy were investigated by tensile, compressive and 

nanoindentation tests at room temperature. The ultimate tensile strength of the as-cast Ti-22Al-25Nb O phase alloy and B2/β alloy reach 

1125 MPa and 1031 MPa, with the elongations of 1.32% and 1.82%, respectively. The nanoindentation hardness of the as-cast 

Ti-22Al-25Nb O phase alloy is slightly higher than that of the as-cast B2/β phase alloy. The tensile fracture and compression fracture of 

as-cast Ti-22Al-25Nb alloy show obvious cleavage fracture characteristics. In addition, the tensile fracture is mainly intergranular, while 

the compression fracture is mainly transgranular.  

Key words: Ti-22Al-25Nb; induction floating melting; structural features; mechanical properties 
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