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¯°±² 

Fig.1  Micrograph of the as received Ti-62A alloy 

 

 

 

 

 

 

 

 

 

 

¬ 2 -4501TU-³´µ¶¬ 

Fig.2  Schematic diagram of temperature-time illustrating the hot 

compression tests 
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¬ 3  Ti-62A 8
9·¸bcB3�6=R=>de 

Fig.3  True stress-strain curves of Ti-62A under different 

conditions: (a) temperature of 800 < and (b) strain rate 

of 0.1 s
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� 4  �	�� 0.001 s
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Fig.4  Optical micrographs of the specimens hot compressed at a strain rate of 0.001 s
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 with the deformation amount of 60%: (a) 800 #, 

(b) 850 #, (c) 900 #, and (d) 950 # 
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Fig.5  Microstructures of hot-compressed specimens with deformation of 60% and deformation temperature of 950 #: (a) 0.01 s
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(b) 0.1 s

-1

, and (c) 1 s
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Fig.6  Schematic of stress-strain curves 
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Fig.7  Curve of θ - σ at 900 # and 0.01 s
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Fig.9  Relationship of the initial stress σ
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Flow Stress Characteristics and Microstructure Evolution During  

Hot Compression of Ti-62A Alloy 

 

Wang Jingzhong, Ding Kailun, Yang Xirong, Liu Xiaoyan, Yang Yuxin 

(School of Metallurgy and Engineering, Shaanxi Metallurgical Engineering Technology Research Center, Xi’an University of Architecture 

and Technology, Xi’an 710055, China) 

 

Abstract: The hot deformation behavior and dynamic recrystallization (DRX) of Ti-62A alloy at 800, 850, 900 and 950 °C and strain rates 

of 0.001, 0.01, 0.1 and 1 s

-1

 were studied by hot compression experiments on Gleeble-3800 thermal simulator. The results show that the 

flow stress of Ti-62A alloy is significantly affected by strain rate and deformation temperature. The flow stress decreases with the increase 

of temperature and the decrease of strain rate. At 900~950 °C and strain rate of 0.01~1 s

-1

, the thermal deformation stress-strain curve of 

Ti-62A alloy belongs to dynamic recovery type, and the thermal deformation mechanism of the alloy is mainly controlled by dislocation 

movement, and its dynamic softening mechanism includes grain boundary sliding, dislocation cancellation and climbing mechanism. 

During hot deformation of Ti-62A alloy, dynamic recrystallization are more likely to occur at higher temperatures and lower strain rates, i.e. 

950 °C and 0.001 s

-1

. Based on the classical dislocation density theory and DRX dynamics theory, a two-stage constitutive model of work 

hardening-dynamic recovery and DRX softening effect is established. The simulation results of DEFORM-3D software confirm that the 

constitutive model based on DRX softening effect has high accuracy in predicting the thermal deformation behavior of Ti-62A alloy in the 

dynamic recrystallization stage, which can provide technical reference for the actual production process. 

Key words: Ti-62A alloy; thermal deformation; constitutive model; dynamic recrystallization 
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