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Abstract The high temperature deformation behavior of TC27 titanium alloy with high strength and high toughness was studied
through isothermal constant strain—rate compression experiments using a Gleeble 3500 thermo—mechanical simulator, which might
provide reference for thermal processing of TC27 titanium alloy. The results show that the stress—strain curves of TC27 titanium alloy
at low temperature and high temperature roughly corresponded to the softening type and steady—state—flow type, respectively, and
significant shock decline was observed when the strain rate was 70 s™'. The dependence of temperature on flow stress at low temperature
was much more significant than that at high temperature, and the dependence of strain rate decreased when the temperature was
increased. Based on experimental data, two high precision constitutive equations of TC27 titanium alloy were established for
temperature ranges of 700-850°C. and 850-1150°C. Observation on the microstructure shows that the amount of dynamic recrystallized
grains increased with the rise of temperature or the decrease of strain rate when the temperature was higher than B transition
temperature.
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Fig. 1 Original microstructure of TC27 titanium alloy
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Fig. 2 Stress—strain curves as functions of temperature for strain rate of 0.001-70 s™
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Table 1 Coefficient values in Equation(1) evaluated using linear regression
g\ﬁ Co Ci C2 C3 Cq Cs
EELE 7.23%10°° 5931.941 -0.366 0.011 -0.264 20.143
/%Q;K& Co C7 Cg Co Cio Cn
EJEL(E 0.607 -549.315 -39.169 -3.859 0.059 2.209
%é& Ci2 Ci3 Cia Cis Cie C17
EEf( 0.011 -0.062 2.946 -0.002 -12.488 0.001
F2 K(2)&MEEARH
Table 2 Coefficient values in Equation(2) evaluated using linear regression
FA do d d ds ds ds ds
EELE 1.024 4143.176 -0.007 0.561 0.48 -47.875 0.003
%%& d7 dS d9 le dll d12 d13
[EPSEES 0.004 0.008 -238.952 12.008 1.632 -0.025 5.585
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Fig. 3 Metallographs at gauge reduction of 50% and strain rate of 0.001 s™ at different temperature
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Fig. 4 Metallographs at gauge reduction of 50% and strain rate of 0.1 s™ at different temperature
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Fig. 5 Metallographs at gauge reduction of 50% and strain rate of 10 s™ at different temperature
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