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Fig.1 Schematic diagrams of quasi-static tensile (a) and dynamic tensile (b) specimens
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Table2 Solid solution treatment process of TC4 titanium alloy

Process Rate of warming/°C -min”' Solution temperature/C Holding time/min Cooling mode
1 - - -

2 10 850 60 Water cooling

3 10 920 60 Water cooling

4 10 960 60 Water cooling
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Data acquisition system
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Fig.2 Schematic diagram of SHTB device
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Fig.3 Original waveform (a) and stress balance diagram (b) of

dynamic tensile specimen
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Fig.5 Microstructures of four groups of specimens: (a) original specimen, (b) 850 C specimen, (c) 920 C specimen, and (d) 960 C
specimen
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Fig.6 Grain orientation images of specimens after solid solution treatment at different temperatures: (a) 850 ‘C, (b) 920 C, and
X
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Fig.7 Grain size statistics of four groups of specimens
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Effect of Solid Solution Temperature on Microstructure and Dynamic Tensile
M echanical Properties of TC4 Titanium Alloy

Liu Tao"*?, Shao Bo', Lei Jingfa'?, Wang Lu'?, Sun Hong'*
(1. School of Mechanical and Electrical Engineering, Anhui Jianzhu University, Hefei 230601, China)
(2. Key Laboratory of Intelligent Manufacturing of Construction Machinery, Anhui Provincial Department of Education,
Hefei 230601, China)
(3. Anhui Key Laboratory of Disaster and Environmental Personnel Safety, Hefei 230601, China)

Abstract: The effects of solid solution temperatures (850, 920, 960 °C) on the microstructure and dynamic tensile mechanical properties of
TC4 titanium alloy were revealed. First, the characteristics of crystal structure, microstructure, and grain orientation of the material were
analyzed by XRD, SEM and EBSD. Then dynamic tensile mechanical property testing of the material was tested by the separated
Hopkinson tension bar (SHTB), and the Johnson-Cook (J-C) constitutive model was established. Finally, dynamic tensile fracture
morphology was analyzed. The results show that with the increase in solid solution temperature, the content of a/a’ phase increases, the
content of primary a phase decreases and the content of needle-like o’ phase increases, while the grain size decreases and the strength of
selective orientation increases. TC4 titanium alloy exhibits a significant strain rate strengthening effect. With the increase in solid solution
temperature, the yield strength and Vickers hardness of the alloy gradually increase, and the fracture elongation decreases. The dynamic
tensile fracture exhibits ductile fracture characteristics, and with the increase in solution temperature, the plasticity of the alloy decreases.
When the solid solution temperature is 960 °C, the ductile fracture characteristics of the specimen are not significant. The conclusions of
this paper can provide methods and data to support the mechanical property control and impact resistance design of TC4 titanium alloy.

Key words: TC4 titanium alloy; solid solution; microstructure; dynamic mechanical properties; fracture
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