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Fig.1  XRD patterns of 45Al and 45Al-Y
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Fig.2  OM (a, b) and SEM (c, d) microstructures of 45Al (a, c) and 45Al-Y
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Table 1  EDS analysis results of different points in Fig.2c and 2d (at%) 

Point Ti Al Nb V Y O 

1 46.63 47.55 3.40 2.43 - - 

2 48.39 38.94 7.64 5.04 - - 

3 13.17 14.42 - 0.62 22.79 49.01 
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Fig.3  Creep curves of two alloys at 800 � with different 

stresses 
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Fig.4  Creep rate-time curves of two alloys under different test 

conditions 
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Fig.5  Creep curves of two alloys at 250 MPa and different 

temperatures 
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Fig.6  Microstructures of two alloys after creep tests at 800 � with different stresses: (a) 45Al/250 MPa; (b) 45Al-Y
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Fig.7  Microstructure of 45Al-Y
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 alloys after creep tests at 250 MPa with different temperatures: (a, b) 850 � and (c, d) 900 � 
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Fig.8  TEM images of 45Al alloy after creep tests at 800 �/300 MPa: (a) lamellar phase and (b) nanometer twins 
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Fig.9  TEM images of 45Al-Y
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 alloy after creep tests at 800 �/300 MPa: (a) lamellar phase and 

(b) dislocations and twins around nano Y
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Abstract: Creep tests of high Nb containing TiAl alloy were carried out at different temperatures with various stresses by SEM, TEM and 

other analytical methods. The effect of nano Y

2

O

3

 on high temperature creep performance of Ti-45Al-6Nb-2.5V alloy was explored. The 

microstructure of the as-cast high Nb containing TiAl alloy consists of α

2

/γ lamellar structure. In addition, the microstructure was refined 

significantly and the high temperature tensile properties were improved with the addition of Y

2

O

3

. The results show that the creep 

resistance of Ti-45Al-6Nb-2.5V alloy is considerably improved after adding 0.15at% nano Y

2

O

3

, the steady-state creep rate at 800 �/300 

MPa decreases from 2.389×10

-7

 to 1.500×10

-7

 s

-1

, and the creep life of Ti-45Al-6Nb-2.5V alloy at 850 �/250 MPa increases from 14.10 to 

61.50 h. The mechanism of adding nano Y

2

O

3

 to improve creep resistance is that Y

2

O

3

 has high bonding strength with the matrix, which 

can effectively hinder the movement of dislocations and weaken the tendency of cavities to initiate. After analysis, the creep behaviors of 

the two alloys at 800 �/300 MPa are mainly controlled by dislocation climbing and twinning, and the creep damage and fracture 

mechanisms are initiation of voids and propagation of cracks. 

Key words: high Nb containing TiAl alloy; nano Y

2

O

3

; creep performance; damage and fracture mechanisms 
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