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Fig.1  Macro-photographs of as-cast Ta-TiAl alloy samples deformed 

at different processing parameters: (a) 1150 � /50%;      

(b) 1200 �/50%; (c) 1250 �/60%; (d) 1300 �/65% 
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Table 1  Hot compression parameters of as-cast Ta-TiAl alloy 

Deformation temperature/� Strain rate/s

-1

 Height reduction/% Visual observations 

�0.7 �40 

1150 

�0.1 >50 

45° shear cracks+small free-surface cracks 

�1 �45 

1200 

>0.1 >50 

45° shear cracks+small free-surface cracks 

�0.7 >50 

1250 

>0.1 �60 

45° shear cracks+several free-surface cracks 

�0.7 �50 

1300 

�0.5 >65 

45° shear cracks+several free-surface cracks 

Other processing parameters No free-surface Other processing parameters No free-surface cracks 

a 

b 

c 

d 

0.1 s
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 0.5 s
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0.7 s
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1.0 s
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Fig.2  OM (a, b) and SEM (c, d) macro-morphologies for the fracture of as-cast alloy at strain rate of 0.5 s

−1

: (a) 45° shear fracture at 

1150 �/50%; (b) longitudinal free-surface fracture at 1300 �/65%; (c) the fracture at 45° shear fracture; (d) the fracture at 

longitudinal free-surface fracture 
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Fig.3  Crack initiation and propagation of the as-cast alloy in the 

compression loading mode (1150 � /0.5 s

-1

/50%):     

(a) top surface and (b) bottom surface 
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Element content, ω/% 

Zone 

Ti Al Cr Ta W O 

1 18.89 17.18 0.56 0.66 0.20 62.50 

2 19.50 19.48 0.54 0.70 0.10 59.67 

3 24.20 20.24 0.92 1.64 0.25 52.43 
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Fig.4  SEM image and EDS results for the fracture of as-cast 

alloy at strain rate of 1 s
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 at 1300 �©with 50% 

reductions 
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Fig.5  Deformation structures and fractographs of the TiAl alloy after compressing testing at different temperatures and strain rates:    

(a) 1200 �/0.5 s
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Fig.6  Crack deflecting: (a) along γ/γ grain boundary; (b) a lot of dislocations and twins emitted from the crack tip; (c) along lamellar 

interface of neighbor grain; (d) along twins orientation
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Fracture Behavior of the New β Ta-TiAl Alloy During the Hot Deformation 

 

Luo Yuanyuan, Mao Xiaonan, Wu Jinping

 

, Guo Dizi, Yang Fan 

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: As-cast TiAl-3Ta- x(Cr, W)(at%) alloys were hot compressed by Gleeble-3800 thermal simulation tester in the temperature range 

from 1150 to 1300  � and strain rate range from 0.1 to 1 s

-1

 for high temperature fracture behavior and microstructure evolution study. The 

results show that the main fracture modes consist of 45° shear fracture and longitudinal fracture on free-surface, but the crack location is 

different. Moreover, the cracking degree increases with the decreasing of deformation temperature, or the increasing of strain rate and 

height reduction. In the high strain rate range, deformation twinning dominates the entire deformation process. Moreover, the cracks 

nucleation sites are observed at grain boundary of the colonies and/or interfaces between lamellae of the specimens, and cracks initiate and 

propagate perpendicular to the compression axis.  
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