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Hot deformation behavior of
titanium based matrix composites reinforced by TiC particulates

HU Jia-rui', XIAO Lai-rong', LUO Kai?, LIU Yan', LI Wei!, CAI Yi-xiang?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510600, China)

Abstract: The deformation behavior of in-situ synthesized titanium matrix composites reinforced by TiC particulates
were investigated by compression tests on Gleeble—1500 thermal simulator machine. The microstructures of titanium
matrix composites and phase transition temperature were investigated by means of XRD, DSC, OM, SEM. The tests were
performed in the temperature range from 700  to 950  with interval of 50 , and strain rates range of 10 °~1s'. The
results show that the flow stress decreases with increasing deformation temperature and decreasing strain rate. When the
strain rate is high, the influence of adiabatic temperature to the flow stress is considerable. The dynamic recrystallization
is an important deformation mechanism for in-situ synthesized titanium matrix composites reinforced by TiC particulates.
The dynamic recrystallization happens more easily with increasing temperatures. Smaller recrystallization grains can be
got with higher strain rate and strain.
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Fig.1 XRD patterns of in-situ synthesized titanium matrix
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Fig.2 Compressive true stress—true strain curves at different
temperatures and strain rates: (a) ¢=10" s'; (b) &=1 s;

(c) =900
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