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Fig.1  Diagram about experimental procedure of the hot 

compression of BT25 titanium alloy  
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Fig.2  True stress-true strain curves of BT25 titanium alloy under 

different deformation conditions: (a) 1100 � and (b) 1 s
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Fig.3  Effect of different deformation conditions on peak stress 

of BT25 titanium alloy  
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Fig.4  Relation curves of BT25 titanium alloy about -∂lnθ/∂ε-ε 
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Fig.5  Relation curves of BT25 titanium alloy: (a) ε
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Fig.7  Comparison of experimental values and predicted results 

of BT25 titanium alloy  
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Fig.8  Relation curves of BT25 titanium alloy between predicted 

DRX volume fractions (X

DRX

) and true strain 
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Fig.9  Evolution of DRX volume fraction with true strain for  

BT25 titanium alloy 
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Fig.10  Three deformation areas (P1~P3) selected for 

microstructure observation and simulation 
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Fig.11  Evolution of DRX volume fraction for BT25 titanium alloy under different deformations: (a) T=1040 H, 

ε

�

=0.001 s

-1

;   

(b) T=1100 H, 

ε

�

=0.01 s
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Fig.12  Original microstructure (a) and experimental microstructures (b~d) of BT25 titanium alloy at strain rate of 0.001 s

-1

 and  

temperature of 1040 H in different deformation areas: (b) P1, (c) P2, and (d) P3 
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Fig.13  Experimental microstructures of BT25 titanium alloy at deformation temperatures of 1100 H and different strain rates: (a) 1 s

-1

, 

(b) 0.1 s

-1

, (c) 0.01 s

-1

, and (d) 0.001 s

-1 
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Fig.14  Fitting curves of DRX volume fraction and true strain of 

BT25 titanium alloy at the strain rate of 0.001 s
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Abstract: The single-pass isothermal compression test of BT25 titanium alloy was carried out by Gleeble-3500 thermal simulation 

machine. Najafizadeh-Jonas model of working hardening rate and Cingara-McQueen model of flow stress were used to study the critical 

conditions of dynamic recrystallization under the conditions of deformation temperature of 1040~1100 H, strain rate of 0.001~1 s

-1

 and 

maximum height reduction of 60%. The true stress-true strain curve was analyzed, and the critical strain model was established. At the 

same time, JMAK dynamic recrystallization (DRX) kinetic equation was constructed by calculating material parameters and linear 

regression method. A numerical simulation model was developed to simulate the dynamic recrystallization behavior of BT25 titanium alloy 

during thermal deformation. The results show that the flow stress is sensitive to the strain rate and deformation temperature. High 

temperature and low strain rate are favorable for DRX. The prediction error of the finite element model for predicting DRX volume 

fraction is less than 10%. The model has good prediction ability and provides an effective tool for predicting plastic deformation and 

microstructure in industrial production. 

Key words: BT25 titanium alloy; critical strain model; DRX dynamic equation; DRX volume fraction; numerical simulation 
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