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Fig. 2 Flow stress curves of TC4-DT titanium alloy at different temperatures: (a) 930 C; (b) 950 C; (¢) 970 C; (d) 990 C;

(e) 1010 C
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Rare Metal Materials and Engineering,

High temperature thermal deformation and processing of
TC4-DT titanium alloy

PENG lJia-hao, SUN Qian-jiang, ZHOU Jian-wei, WEN Chao, XU Hao, MA Xin

(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The isothermal constant strain rate thermal compression experiment of TC4-DT titanium alloys were
carried out by Gleeble—3500 thermal simulation machine, the true stress-true strain curves of TC4-DT titanium
alloys under different conditions were acquired, the effects of temperature and strain rate on the flow stress were
analyzed. The microstructure evolution of TC4-DT titanium alloy during hot deformation was investigated. The
results show that the flow stress of TC4-DTtitanium alloy decreases with the increase of temperature and the
decrease of strain rate. The deformation process is accompanied by work hardening, dynamic recovery and
dynamic recrystallization, and the microstructures of the alloys are greatly different under different conditions .
With the increase of temperature, the content of equiaxed o phase decreases continuously until it almost
disappears, but acicular martensite gradually appears in the microstructure, and the content of acicular maternsite
increases with the increase of temperature. In addition, the high temperature constitutive equation of TC4-DT
titanium alloy was established based on Arrhenius formula, and the processing map of TC4-DT titanium alloy is
constructed, which provides the reference for the hot working of the alloy.

Key words: TC4 - DT titanium alloy; thermal deformation; constitutive equation; processing map
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