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¥ 1  TB18GH¦�§¨0840 ×2�  h3©ªmH~«¬® 

Fig.1  Metallograph of TB18 Ti alloy with solution treatment 

(840 ×2�  h+ water quenching) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¥ 2  TB18 GH¦�§¨©ªmX¯°±�²¥=X³´�

²µ, 

Fig.2  EBSD map (a) and distribution (b) of misorientation angle 

in TB18 Ti alloy with solution treatment (840 ×2�  h+ 

water quenching) 
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Fig.3  Strain distribution of TB18 Ti alloy after isothermal 

compression 
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Fig.4  Flow stress curves of TB18 Ti alloy at the temperatures of 700 � (a), 750 � (b), 800 � (c), 850 � (d), and 900 � (e) 
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Fig.5  Power dissipation map and dynamic recrystallization 

mechanism of TB18 Ti alloy 
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Fig.6  As-deformed microstructure of TB18 Ti alloy under different processing conditions: (a) 700 �, 0.01 s
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Fig.7  EBSD map (a, c) and distribution (b, d) of misorientation angle in as-deformed TB18 Ti alloy at 700�, 0.1 s
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Fig.8  EBSD map (a) and distribution of misorientation angle (b) 

in as-deformed TB18 Ti alloy at 900�, 0.01 s
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Abstract: The high temperature deformation behavior and the dynamic recrystallization mechanism of TB18 titanium alloy in the 700 °C ~ 

900 °C range with the strain rate of 0.01 ~ 10 s

-1

 were studied using the Gleeble 3800 simulator and the electron backscatter diffraction 

(EBSD) technique. The results show that the value of flow stress of the alloy is sensitive to the strain rate and the deformation temperature. 

In the initial stage of the deformation, the flow stress will soften rapidly after reaching the peak stress, and then it increases to different 

levels. The Arrhenius-type constitutive equations of the high temperature deformation of TB18 titanium alloy in both α+β dual-phase 

region and β single-phase region are obtained through data regression. The apparent activation energy in both α+β dual-phase region and β 

single-phase region are calculated to be 340 kJ/mol and 185 kJ/mol, respectively. The deformation softening mechanism is mainly 

controlled by dynamic recrystallization of β phase in α+β dual-phase region and dynamic recovery of β phase in β single-phase region. 

According to the EBSD maps, the metallographic observation and the characteristics of stress-strain curves, it is concluded that the 

geometric dynamic recrystallization (GDRX) prevails when the deformation is conducted at high temperature and low strain rate (900 °C, 

0.01 s

-1

). As the lower temperature or the higher strain rate is applied, the discontinuous dynamic recrystallization (DDRX) takes place at 

the initial stage of the deformation and the continuous dynamic recrystallization (CDRX) is shown after the strain increases. 

Key words: TB18 titanium alloy; high temperature deformation behavior; dynamic recrystallization; EBSD 
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