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Fig.1 Original microstructure of TA15 titanium alloy
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Fig.2 Tensile stress-strain curves of TA15 titanium alloy at room

temperature
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Fig.3 XRD patterns of TA15 titanium alloy deformed at different

parameters followed by water quenching
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Fig.4 EBSD images of TA15 titanium alloy deformed at & =0.01s?, T=900 C (a); &£ =1s", T=900 ‘C (b); & =0.01s", T=1050 C (c);

and ¢£=1s", T=1050 °C (d)followed by water quenching
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Fig.5 TEM images of TA15 titanium alloy deformed at & =0.01s™,
T=900 ‘C (a) and &=1 s, T=1050 ‘C (b) followed by

water quenching
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Fig.6 Grain size statistical variation of TAL5 titanium alloy
deformed at different parameters followed by water

quenching
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Fig.7  Room-temperature tensile properties of TA15 alloy

deformed under different conditions
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Microstructure and Mechanical Properties of Hot Deformed TA15 Titanium Alloy at
Room Temperature

Li Ping, Xue Kemin, Yao Pengpeng, Li Chengming
(Hefei University of Technology, Hefei 230009, China)

Abstract: Near o TA15 titanium alloy with initial equiaxed microstructure was 4 heated and then water quenched. Afterwards, the
microstructure evolution of the samples during isothermal compression at different deformation temperatures and strain rates was
investigated using X-ray diffraction (XRD), electron backscatter diffraction (EBSD) and transmission electron microscopy (TEM) analysis.
The tensile strength and elongation were measured by conducting micro-tensile tests. The results show that « phase globularization occurs
when the alloy is deformed in o+p temperature range. High temperature 8 phase transforms into martensite o' after water cooling. The alloy
is composed of equiaxed «, lamellar secondary a and acicular martensite o'. When the alloy is compressed in 8 temperature range, the
microstructure is basically acicular martensite o' phase. In the temperature ranges below or above phase transformation point, with the
increasing of temperature, the tensile strength decreases and the elongation increases. But in the temperature range around phase
transformation point, with the increasing of temperature, the tensile strength increases slightly and the elongation decreases. In the
two-phase region near phase transition point, better strength and plasticity can be obtained.

Key words: TA15 titanium alloy; hot deformation; « globularization; phase transformation; mechanical property
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