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Abstract; Ti6321 alloy with different microstructures were obtained by different heat treatments, which incluce
equiaxed microstructure, bimodal microstructure and widmanstatten microstructure. The adiabatic shear behavior of
Ti6321 alloy under dynamic compression was studied. The specimens were subjected to forced shear loading by a split
Hopkinson pressure bar (SHPB) test device. The adiabatic shear band and microstructure evolution of the specimens
were observed and analyzed by scanning electron microscope and metallographic microscopy. The results show that the
adiabatic shear sensitivity of Ti6321 alloy is closely related to the microstructure. Ti6321 alloy with widmanstatten
microstructure has the highest adiabatic shear sensitivity, and the adiabatic shear sensitivity of the equiaxed microstruc-
ture is close to that of the bimodal microstructure. For the bimodal microstructure, the content of primary o phase
decreases and the adiabatic shear sensitivity increases with the increase of heat treatment temperature. The impact
velocity also has a large effect on the adiabatic shear behavior of Ti6321 alloy, and the adiabatic shear sensitivity
increases as the impact velocity increases.
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Table 1 Heat treatment processes of Ti6321 alloy
Specimen Heat treatment process
EM 800 C/1 h/AC
BM1 960 °C/1 h/AC
BM2 980 °C/1 W/AC
WM 1030 °C/1 h/AC
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Fig. 1  Microstructures of Ti6321 alloy heat treated by different
processes: (a) 800 C/1 h/AC; (b) 960 C/1 h/AC;
(¢) 980 C/1 h/AC; (d) 1000 C/1 h/AC
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Fig. 2 Schematic diagram of hat sample size
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Fig. 3 Macro photos of four specimens after adiabatic shear

test: (a) EM; (b) BMI; (c) BM2; (d) WM
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Fig. 4 Microstructures of four specimens after adiabatic shear test:

(a,b) EM; (c,d) BML; (e,f) BM2; (g,h) WM
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Fig. 5 Morphologies of adiabatic shear band of four specimens:
(a) EM; (b) BML; (c) BM2; (d) WM
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Fig. 6  Voltage-time curves of four specimens under

impact load at velocity of 25 m/s
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Fig. 7 Voltage-time curves of four specimens at different impact velocities: (a) EM; (b) BM1; (¢) BM2; (d) WM
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Fig. 8 Loading time of four specimens at different

impact velocities
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