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Table 1 Chemical composition of the TA32 titanium alloy
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Fig.1

Stress-strain curves under the strain rates of 0.1 s (a), 0.01 s (b), 0.001 s (¢), and 0.0001 s (d) at 650~850 C
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Table 3 Polynomial fitting coefficients of a, n, Q and InA after

regularization and its highest order

Order a n (0] In4
0 0.0122  2.4884  341.88 30.516
1 -0.0423  0.6683  -181.82 -15.223
2 0.0423 0.0219  -147.20 -12.067
3 0.0433 0.0758 -67.54 -5.284
4 0.0233 0.0270 -25.45 -1.866
5 - - -8.67 -0.583
Highest order 4 4 5 5

(20)
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Fig.7 Microstructures of TA32 titanium alloy at strain rate of 107 at different temperatures: (a) 20 ‘C, (b) 650 °C, (c) 750 °C, and

(d) 850 C
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Fig.8 Comparison between the experimental (lines) and predicted stress at strain rates of 0.1 s™' (a), 0.01 s (b), 0.001 s (¢), and

0.0001 s (d)
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Flow Behavior of TA32 Titanium Alloy at High Temperature and Its Constitutive
Model

Chen Can, Chen Minghe, Xie Lansheng, Gong Zonghui
(Nanjing University of Aeronautics and Astronautics, Nanjing 210001, China)

Abstract: In order to study the flow behavior of TA32 titanium alloy, a constitutive model was set up at high temperature. A tensile
experiment was carried out at temperatures of 650~850 °C and strain rates of 0.1~0.0001 s™'. The result indicates that the TA32 titanium
alloy maintains a relatively good comprehensive performance at high temperature. Work hardening and dynamic recovery are exhibited in
the tensile process in the temperature range of 650~750 °C and low strain rate range of 10"'~107s™". However, the elongation of TA32
increases enormously and strength decreases clearly as the temperature rises to 800 °C; at the mean time, a steady stage of stress occurs.
The constitutive model of Arrhenius-type was constructed by a specific correction method based on statistics and regularization. The
comparison shows a more accurate flow predicted stress through the modified model compared to the conventional least squares model.
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