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Table 1 « grain size under different conditions of deforma- Table 3 a grain size under different conditions of deforma-
tion at strain rate of 0.01 s (umz) tion at strain rate of 1 s (p.mz)

£ 790 C 820 C 850 C 880 C £ 790 C 820 C 850 C 880 C
0.1 9.935 8.446 6.159 4.375 0.1 7.169 5.736 3.970 3.305
0.2 9.683 8.097 5.359 3.653 0.2 7.003 5.668 4.014 2.691
0.3 9.086 8.122 4.793 3.125 0.3 6.632 5.296 4.002 2.083
0.4 8.926 5.526 3.592 2.638 0.4 6.757 5.070 3.574 2.002
0.5 7.767 4.871 3.782 2.156 0.5 6.455 4.905 3.840 1.874
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Table 2 ¢« grain size under different conditions of deforma- Table 4 a grain size under different conditions of deforma-
tion at strain rate of 0.1 s (pmz) tion at strain rate of 10 s (umz)

& 790 C 820 C 850 C 880 C & 790 C 820 C 850 C 880 C
0.1 8.072 6.506 5.080 3.600 0.1 6.822 5.852 4.588 3.113
0.2 7.789 6.294 4.988 3.281 0.2 6.538 5.644 4.475 2.492
0.3 7.462 5.495 4.334 2.550 0.3 6.348 5.656 4.506 2.267
0.4 6.942 5.210 3.941 2.390 0.4 6.147 5.317 4.073 1.835
0.5 6.700 4.952 3.915 2.015 0.5 5.981 4.979 3.922 1.653
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Constitutive Relation and Secondary Recrystallization Maps
of the TC18 Titanium Alloy During Hot Deformation

Lei Yu!?, Xu Nianao', Zhang Chenjiel, Zhao Yao', Yang Yangl, An Zehao!
(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China)
(2. Chinalco Luoyang Copper Processing Co., Ltd, Luoyang 471039, China)

Abstract: The constitutive equation and the secondary recrystallization maps, which reflect the flow stress characteristics and
microstructure-deformation relationship of the material, respectively, are the key data for the TCI18 titanium alloy during the hot
deformation. In the present paper, the hot compression deformation was carried on Gleeble-3800 under the conditions that the deformation
temperatures were 790~900 °C, the strain rates 0.01~10 s™ and the strains 0.1~0.5. By fitting the 6™ polynomials of € and «, n, O, In4 in the
Arrhenius formula, TC18 titanium alloy’s constitutive equation of hot compression was established. The predicted values of flow stress of
the hot compression are in good agreement with the measured values; the secondary recrystallization maps of each strain rate were drawn
by observing the microstructure and measuring o grains’ sizes.

Key words: TC18 titanium alloy; dynamic recrystallization; constitutive equation; the secondary recrystallization maps
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