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Table 1 Composition of the test TC31 Ti alloy (w/%)

Al Mo Sn Zr Nb W Si Ti

6.0~7.2 1.0~3.2 2.5~3.5 2.5~3.5 1.0~3.2 0.3~1.5 0.1~0.5 Bal.

K1 TC31 k& SR oM 21 21
Fig.1 Original microstructure of TC31 Ti alloy
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Fig.2 Dimensions of tensile sample
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Fig.3 Tested specimens of TC31 Ti alloy sheet at 840 ‘C (a), 880 ‘C (b), 920 C (c), and 960 C (d)
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Fig.4 True stress-strain curves of TC31 titanium alloy at different deformation temperatures:

(a) 840 °C, (b) 880 ‘C, (c) 920 ‘C, and (d) 960 C
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Fig.7 Phase content (b) and mean grain size of £ phase (b) of TC31 titanium alloy at different strains
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Fig.8 Microstructures of TC31 titanium alloy at different strain rates: (a) 0.1 s™', (b) 0.01 s, (¢) 0.001 s, and (d) 0.0001 s™
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Fig.9 Phase content (a) and mean grain size of £ phase (b) of TC31 titanium alloy at different strain rates
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Fig.10 Microstructures of TC31 titanium alloy at different deformation temperatures: (a) 840 C, (b) 880 C, (c¢) 920 ‘C, and (d) 960 'C
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High Temperature Flow Behavior and Microstructure
Evolution of TC31 Titanium Alloy Sheets

Wu Dipeng', Wu Yong', Chen Minghe', Xie Lansheng', Wang Bin®
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210001, China)
(2. Beijing Xinghang Electro Mechanical Equipment Co. Ltd, Beijing 100074, China)

Abstract: The high temperature flow behavior of TC31 titanium alloy at 840~960 °C and 0.0001~0.1 s was investigated and the effects of
the deformation temperature, strain rate and strain on flow stress and microstructure were studied. The Arrhenius constitutive equation of
TC31 titanium alloy was established and verified. The results show that when the temperature is lower than 880 °C and the strain rate is
higher than 0.01 s™, the material exhibits obvious dynamic softening. When the temperature is higher than 920 °C and the strain rate is
lower than 0.001 s™', the coarse grain increases flow stress. It is indicated that the strain, strain rate and deformation temperature have
different effects on grain size, shape and phase content. In addition, it is confirmed that the strain-corrected Arrhenius constitutive equation
has higher prediction accuracy, and its MSE is 4.173 and the R value is 0.9698.
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