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 1  Ti-6Al-2.5V-1.5Fe-0.15O!"#$� 

Table 1  Chemical composition of Ti-6Al-2.5V-1.5Fe-0.15O (ω/%) 

Composition Al V Fe O Ti 

Nominal 6 2.5 1.5 0.15 89.85 

Actual 5.651 2.474 1.617 0.21 90.048 
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 1  Ti-6Al-2.5V-1.5Fe-0.15O�������� 

Fig.1  As cast microstructure of Ti-6Al-2.5V-1.5Fe-0.15O alloy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 2  ������� Ti-6Al-2.5V-1.5Fe-0.15O������ ��!" 

Fig.2  True stress-strain curves for Ti-6Al-2.5V-1.5Fe-0.15O under different conditions: (a) 1 s
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, (b) 0.1 s
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Fig.3  Relations between stress, strain rate, and temperature: (a) lnε-σ; (b) lnε-lnσ; (c) ln[sinh(αα)]-1/T; (d) lnε-ln[sinh(ασ)];         

(e, f) lnZ-ln[sinh(ασ)] 
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Fig.4  Relationships between material constants and true strain: (a) lnA-ε , (b) α-ε , (c) Q-ε, and (d) n-ε 
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� 5  Ti-6Al-2.5V-1.5Fe-0.15O���� 

Fig.5  Hot processing map of Ti-6Al-2.5V-1.5Fe-0.21O 
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� 6  Ti-6Al-2.5V-1.5Fe-0.15O��������� 

Fig.6  Microstructures of instability deformation zone in Ti-6Al-2.5V-1.5Fe-0.15O alloy: (a) 0.1 s
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� 7  Ti-6Al-2.5V-1.5Fe-0.15O���������� 

Fig.7  Microstructures of Ti-6Al-2.5V-1.5Fe-0.15O alloy in stability deformation zone: (a) 0.1 s
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Hot Deformation and Processing Maps of Low Cost Ti-Al-V-Fe-O Alloy 

 

Luo Liangshun

1

, Wang Fuxin

1

, Wu Xiaoming

3

, Wang Liang

1

, Su Yanqing

1

, Shi Yaming

2

, Guo Jingjie

1

, Fu Hengzhi

1

 

(1. National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China) 

(2. Engineering Technology Research Center of Titanium Products and Application of Yunnan Province, Chuxiong 651209, China) 

(3. Xi’an Space Engine Factory, Xi’an 710100, China) 

 

Abstract: Low cost Ti-6Al-2.5V-1.5Fe-0.15O titanium alloys were prepared by a consumable vacuum arc furnace. Thermal simulation 

experiments were carried out by Gleeble-1500D thermal simulator at different deformation temperatures (875~1100 °C) and strain rates 

(0.001~1 s

-1

) under 70% deformation. Then phase equations of two phase and single phase were established based on Arrhenius model, 

considering the influence of strain. The processing map was built by DMM and Prasad instability criterion. The results show that the 

alloy belongs to negative temperature and normal strain sensitivity material. The average thermal activation energy of two phase is 

398.824 kJ/mol, which is bigger than that of the pure titanium, indicating the softening mechanism is related to the dynamic 

recrystallization. The average thermal activation energy of single phase is 210.93 kJ/mol, which id slightly higher than that of the pure 

titanium, and the softening is related to the dynamic recovery. Two flow instability zones appear on the processing map; the adiabatic 

shear easily occurs at moderate temperate (950~1070 °C) and high strain rate (0.31~1 s

-1

). The suitable zone for processing is the strain 

rate range of 0.001~0.01 s

-1

 and temperature range of 875~925 °C. 

Key words: low cost; hot deformation; constitutive equations; processing map 
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