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Table 1 Chemical composition of Ti-5A1-3V-3Zr-0.7Cr

alloy (/%)

Al

\% Zr Cr Fe Ti

4.85

2.63 2.9 0.7

0.02 Bal.

Fig.1

K1
Initial microstructure of Ti-5A1-3V-3Zr-0.7Cr alloy
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Fig.2 True stress-strain curves under different deformation conditions: (a) 750 C, (b) 800 C, (c¢) 850 °C, and (d) 900 C
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Hot Deformation Behavior of Ti-5A1-3V-3Zr-0.7Cr Titanium Alloy
as a Candidate Material for Pressure Hull of Fusion Reactor

Zhao Bin'?, Zhao Yongqing®, Hou Zhimin?, Luo Yuanyuan®, Zhang Wen?, Zhang Pingxiang®, Wu Jinping®
(1. State Key Laboratory of Solidification Process, Northwestern Polytechnical University, Xi’an 710072, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The isothermal hot compression experiment of Ti-5A1-3V-3Zr-0.7Cr alloy melted by VAR melting three times was performed by
Gleeble-3800 thermo-simulation machine. High-temperature deformation and recrystallization behaviors of the as-cast alloy were studied
over a wide range of strain rate (0.001 to 1.0 s'l) and temperature (750 to 900 °C). The results show that the flow curves for the current
alloy firstly exhibits sharp peaks at low strain levels revealing pronounced work hardening, and then drops rapidly after peak stress
presenting the soft characteristics. The flow stress decreases with decreasing the strain rate or increasing the temperature. Dynamic
recrystallization (DRX) is the major softening mechanism. The relationship between the critical strain and the peak strain of DRX is linear.
Based on the conventional recrystallized fraction curves, the recrystallized volume fraction grows as an “S” shape with the increasing the
deformation temperature and the true strain. Processing maps were established under different deformation conditions, and the optimal
condition for hot work on this material was determined to be 750 °C/0.001~0.01 s™ and 850~900 °C/0.01~0.1 s™

Key words: titanium alloy; hot deformation behavior; dynamic recrystallization characteristics; processing map
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