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Fig.2 True stress-strain curves of Ti80 alloy at different strain rates under hot compression: (a) &=0.001s", (b) £=0.01s",

(c) £=0.1s",(d) £=1s",and(e) £=10s"
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Fig.5 Microstructures of Ti80 alloy at different deformation temperatures after hot deformation at strain rate of 0.1 s™':
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UE TS Bl SEdE . A, XS4 Tis0 &4
() e A o TS 8 X 8] K. (980~1015 °C)-(0.013~
0.100 ), %X IR R I 7=64%.
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Hot Deformation Behavior and Processing Map of Ti80 Alloy Based on MATLAB

Quan Sijia', Song Kexing '#, Zhang Yanmin '*, Zhang Binbin *, Wang Qi°, Li Yan
(1. Henan University of Science and Technology, Luoyang 471023, China)
(2. Henan Key Laboratory of Advanced Non-ferrous Metals, Luoyang 471023, China)
(3. Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: The thermal deformation behavior and heat processability of Ti80 alloy with bimodal microstructure was investigated in
temperature range of 860 ~ 1020 °C and strain rate range of 0.001 ~ 10 s™" with the maximal deformation of 50% by hot simulator, optical
microscope and MATLAB software. Results show that the Ti80 alloy is negative temperature and positive strain rate sensitive material.
Main softening mechanism changes from dynamic recrystallization to dynamic recovery when the temperature increases. In addition, the
strain compensation constitutive equation and processing map were constructed by MATLAB programming. Correlation coefficient R
between the predicted value and the experimental value of constitutive equation is 0.994, and average relative error AARE is 7.443%. The
optimum processing parameter interval of Ti80 alloy is (980 ~ 1015 °C) in temperature and (0.013 ~ 0.100 s™') in strain rate, in which the
peak of power dissipation 7 is 64%.

Key words: Ti80 alloy; thermal compression deformation; constitutive equation; processing map; MATLAB
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