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Table 1 Heat treatment parameters for the hot-rolled TC4

alloys
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Fig.3 Diagram of integration of stress-strain curves obtained

from the dynamic compression tests
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Fig.4 Optical microstructures of TC4 alloys after electric pulse
heat treatment at 900 C: (a) 5 min, (b) 10 min, and
(c) 20 min
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Fig.5 Optical microstructures of TC4 alloys after electric pulse heat treatment at 1000 ‘C: (a) 5 min, (b) 10 min, and (c) 20 min
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Fig.6 Optical microstructures of TC4 alloys after electric pulse heat treatment at 1100 “C: (a) 5 min, (b) 10 min, and (c) 20 min
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Fig.7 SEM images of TC4 alloys after electric pulse heat treatment: (a) 1000 °C/20 min, and (b) 1100 ‘C/20 min
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Fig.8 Stress-strain curves obtained from the quasi-static compression tests: (a) 900 °C, (b) 1000 °C, and (c) 1100 C
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Fig.9 Stress-strain curves obtained from the dynamic compression tests: (a) 900 ‘C, (b) 1000 C, and (c) 1100 C
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Fig.10 Absorbing energy (E) of unit volume of TC4 before
adiabatic shear failure before and after electric pulse

heat treatment
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Effects of Electric Pulse Heat Treatment on Mechanical Properties and Adiabatic
Shear Banding of Hot-rolled Equiaxed TC4 Alloy

Gao Lingli, Liu Jinxu, Li Yuan, Li Shukui, Luo Yumeng
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: The effects of electric pulse heat (EPH) treatment on microstructures and mechanical properties of hot-rolled equiaxed TC4
alloy were investigated. Results show that the original equiaxed microstructure of hot-rolled TC4 alloy turns into the typical lamellar
microstructure through EPH within 5 min, and the time microstructure transformation needs becomes shorter with the increasing heat
treatment temperature. Recrystallization happens in the equiaxed microstructure before microstructure transformation; after microstructure
transformation, the prior beta grains grow with higher temperature and longer holding time. The results of quasi-static and dynamic
compression tests indicate that the fracture strain value of alloys after EPH treatment is significantly improved, which decreases with the
increasing temperature and holding time, while the susceptibility to the adiabatic shear bands (ASBs) of the hot-rolled TC4 titanium alloy
is obviously decreased. Compared with the original hot-rolled titanium alloy, the adiabatic shear fracture strain of the alloy after EPH
treatment at 1000 <C for 5 min is increased by 133%, and the energy absorbed by materials before adiabatic shear failure is increased by
192%.
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