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Table 1 Chemical composition of TC4 alloy (/%)
Al \Y% C O N H Ti
6.24 3.97 0.020 0.081 0.004 0.0011 Bal.
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Fig.1 Schematic diagram of split hopkinson pressure bar
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Fig.2 Diagram of integration of stress-strain curves obtained

from the dynamic compression tests
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Fig.3 True stress-strain curves obtained from the quasi-static

compression tests
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Fig.4 True stress-strain curves obtained from the dynamic

compression tests
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Table 2 Absorbing energy of unit volume of TC4 alloy before
adiabatic shear failure

Absorbing energy of unit volume of TC4

SPS temperature/ 'C

alloy/J €m™
Original 153
700 128
900 217
1100 162
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Fig.5 Optical microstructures of TC4 alloy: (a) original material,
(b) 700 °C, (c) 900 C, and (d) 1100 C
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Fig.6 SEM microstructures of TC4 alloy: (a) original material,
(b) 700 °C, (c) 900 °C, and (d) 1100 C
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Fig.7 OM image of adiabatic shear band of TC4 alloy in

dynamic compression tests
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Effects of Electric Pulse Heat Treatment on Mechanical Properties
and Adiabatic Shear Banding of Hot-Rolled Lamellar TC4 Alloy

Tian Xue, Liu Jinxu, Li Shukui, Yang Zhiming, Luo Yumeng
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: The effects of electric pulse heat treatment performed by SPS equipment on mechanical properties and the susceptibility to
adiabatic shear bands of hot-rolled lamellar TC4 alloy were studied. The results show that electric pulse heat treatment has little effect on
the strength and ductility of TC4 alloy at the static compression loading, and it also has little effect on the yielding strength at the dynamic
compression loading, but the heat treatment has evident effects on the susceptibility to adiabatic shear bands of the hot-rolled TC4. After
electric pulse heat treatment at 900 <C, TC4 alloy exhibits the highest adiabatic shear failure strain under the dynamic compression loading
and the highest energy absorption of unit volume before fracture. Compared with the hot-rolled TC4 alloy, the adiabatic shear failure strain
of heat-treated TC4 increases by 57% and the energy absorption of unit volume increases by 42%, indicating that the susceptibility to
adiabatic shear bands of TC4 significantly decreases. The microstructure analysis results reveal that the electric pulse heat treatment has
obvious influences on the original g grain size and the detailed microstructure characteristics of TC4 alloy. After the heat treatment at
900 <C, the original B grain size decreases remarkably, while the transformed g colony size increases, but the width of « plate shows no
change.
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