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Fig.2 Metallographic microstructures after quenching at different temperatures: (a) room temperature, (b) 890 °C, and (c) 920 C
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Fig.3 Metallographic microstructures of pure titanium deformed at 860 ‘C and deformation rate of 10 s with different deformation
levels: (a) 10%, (b) 20%, (c) 30%, (d) 40%, (e) 50%, and (f) 60%
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Fig.4 Metallographic microstructures of pure titanium deformed at 890 ‘C and deformation rate of 10 s™ with different deformation levels:
(a) 10%, (b) 20%, (c) 30%, (d) 40%, (e) 50%, and (f) 60%
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Fig.5 Metallographic microstructures of pure titanium deformed at 920 °‘C and deformation rate of 10 s™ with different deformation levels:
(a) 10%, (b) 20%, (c) 30%, (d) 40%, (e) 50%, and (f) 60%
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Fig.6 Flow localization of pure titanium deformation microstructure with deformation amount of 50% at deformation rate of 10 s and
different deformation temperatures: (a) 860 C, (b) 890 °C, and (c) 920 C
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Fig.9 Orientation imaging map (a), recrystallization map (b), orientation difference distribution map (c), and polar diagram (d) of pure

titanium compressed by 40% at 890 °C and strain rate of 10 s
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Effect of Deformation on Phase Transition and Recrystallization During Thermal
Compression of TA2 Pure Titanium

Liu Chengxiang®, Huang Dongya®, Zhou Rongfeng®, Liu Kun?, Li Yongkun®,
Yin Xinhua®, Wen Ke?, Zhang Yazhen'
(1. School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

(2. Yunnan Titanium Industry Co., Ltd, Chuxiong 651209, China)

Abstract: Gleeble-1500 thermodynamic simulation test machine was used to perform thermal compression deformation on TA2 pure
titanium at a deformation rate of 10 s™ before and after the phase change point, and the influence of thermal compression on the phase
transition was studied. It is found that when the deformation is near the phase transition point, the phase transition first occurs between the
slats, and the newly formed f grains are mostly spherical or short rod-like. As the amount of compression increases, adjacent £ nuclei
gradually connect and become strip-like structure. There is a critical value for phase transition. When the compression temperature is 860,
890 and 920 <C and the compression amount reaches 40%, 30% and 20%, respectively, the phase transition tends to saturate, and a large
number of dynamic recrystallization occurs. The temperature rise effect has little effect on the phase transition, and when the deformation
is large, the temperature rise effect increases correspondingly, and the number of dynamic recrystallization increases significantly, but the
phase transition hardly occurs. The higher the temperature, the more obvious the phenomenon of deformation promoting phase change.
When the compression temperature is after the phase change point, a small amount of compression can make a large number of phase
transitions occur.

Key words: pure titanium; heat compression; EBSD; microstructure
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