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Fig.1  Schematic diagram of test system 
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Fig.2  Waveform of the incident and transmission rod 
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Fig.3  Dynamic stress-strain curves of TB6 at different temperatures and strain rates: (a) 20 ¡, (b) 550 ¡, (c) 650 ¡, and (d) 750 ¡ 
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Fig.4  Stress-strain curves of TB6 titanium alloy at 3000 s
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Fig.5  Stress-time curves of TB6 titanium alloy at 3000 s
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Fig.7  Microhardness indentation of TB6 shear band 
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Fig.8  Microhardness perpendicular to direction of ASB 
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Dynamic Compressive Mechanical Properties of TB6 Titanium Alloy Under 

High Temperature and High Strain Rate 

 

Yi Xiangbin, Zhang Junxi, Li Baodong, Guo Xiaoru, Li Xingfa, Chang Wenchun 

(Key Laboratory of Green Cutting Technology and Application in Gansu Province, 

Lanzhou Institute of Technology, Lanzhou 730050, China) 

 

Abstract: The dynamic compression mechanical properties test was conducted on TB6 titanium alloy under the strain rate of 3000 s

-1

 and 

different temperatures (550~850 °C) using high temperature Hopkinson pressure bar test system, and the true stress-strain curves of the 

material under the coupled action of different temperatures and strain rates were obtained. The temperature and strain rate sensitivity of 

flow stress for the material were investigated. The results show that under the condition of high strain rate, the material has a certain strain 

rate strengthening and plasticizing effect. With the increase of temperature, the effects of the thermal softening by adiabatic heating 

increase, and the length of shear zone increases. The material in 750 °C shows abnormal strain rate softening, and the shear band 

bifurcation may be the cause of strength decreasing. 

Key words: TB6 titanium alloy; dynamic compression performance; adiabatic shear; microhardness 
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