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Fig.1  Typical stress-strain curves in the isothermal compression of Ti-4.5Al-6.5Mo-2Cr-2.6Nb-2Zr-1Sn alloy: (a) 780�, (b) 890 �,  

(c) 0.001 s

-1

, and (d) 1 s
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Fig.2  Flow softening effect (∆σ=σ

p

�σ

0.8

) of Ti-4.5Al-6.5Mo- 

2Cr-2.6Nb-2Zr-1Sn alloy with the increase of deformation 

temperature at various strain rates
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 3  Ti-4.5Al-6.5Mo-2Cr-2.6Nb-2Zr-1Sn�������� 780 ������������  

Fig.3  Microstructures of the isothermally compressed Ti-4.5Al-6.5Mo-2Cr-2.6Nb-2Zr-1Sn alloy at deformation temperature of 780 � 

and strain rates of 0.001 s
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 (a) and 0.01 s

-1 

(b)

 

 

 

 

 

 

 

 

 

 

 4  �����!��"#$�%&  

Fig.4  Relationship between strain rate and flow stress: (a) lnσ-ln

ε

�

, (b)σ-ln

ε

�

, and (c) ln[sinh(ασ)]-ln

ε
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 5  ������� ln[sinh(ασ)]-1000/T'( 

Fig.5  ln[sinh(ασ)] vs 1000/T at different strain rates 
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� 6  ��������� DRX���� !� 

Fig.6  Schematic diagram illustrating the method to determine 

the volume fraction of DRX through the net softening 

effect 
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Fig.7  Curves of θ vs σ at temperature of 890 # 
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Fig.9  Calculated volume fraction of DRX through the net  

softening effect 
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Fig.11  Predicted volume fraction of DRX obtained at different strain rates (a) and different temperatures (b) 
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High Temperature Deformation Behavior of Ti-4.5Al-6.5Mo-2Cr-2.6Nb-2Zr-1Sn 

Titanium alloy 

 

Zhang Yong, Wang Fukang, Qu Duo, Ning Yongquan, Wang Min  

(Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: Titanium alloy with high strength and toughness is the backbone material for manufacturing super-standard aeronautical 

structures. In this paper, the high temperature deformation behavior of Ti-4.5Al-6.5Mo-2Cr-2.6Nb-2Zr-1Sn titanium alloy was studied by 

thermal simulation compression experiment. The prediction model of dynamic recrystallization volume fraction at high temperature was 

established by the critical condition dynamic model. The results show that this study will provide theoretical support for the integrated 

manufacturing of key structural components with super-large size and complex shape. 

Key words: titanium alloy; high temperature deformation; dynamic recrystallization 
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