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Regulation of heat treatment on microstructure and properties of forged
TA1S titanium alloy bar

Qi Ming, An Zhen, Zhang Kai, Meng Guanghui, Ding Xu
(School of Materials Engineering, Xi'an Aeronautical University, Xi’an 710077, China)

Abstract: The samples of forged TA15 titanium alloy were annealed at 700—-820 °C and holding for 2 h and then air-cooled, and the influ-
ences of heat treatment process on the mechanical properties of forged TA15 titanium alloy were studied. Then, the microstructure changes
of forged TA15 titanium alloy after heat treatment were observed, and the relative volume fraction of primary o phase was calculated. The
results show that after annealing at 700-820 °C , there are mainly primary o phase and secondary a phase, and a few matrix B phases in
the microstructure of forged TA15 titanium alloy. With the increasing of annealing temperature, the content of primary o phase decreases
gradually, the relative volume fraction decreases from 70. 35% to 46. 42% , and the relative volume fraction of secondary a phase increases
from 3. 84% to 18.26%. Comparing the tensile properties of the samples at room temperature and high temperature (500 C) under dif-
ferent heat treatment temperatures, the samples after annealing at 820 °C have the tensile strength of 986 MPa and the elongation rate of
13.5% at room temperature, and the strength and plasticity have good performance match.
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Table 1 Chemical compositions of TA1S titanium alloy
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Fig. 1 Diagram of annealing treatment process
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Fig. 2 Metallographic structures of forged TA15 titanium alloy under different heat treatment systems
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Fig. 3 Metallographic structures of forged TA15 titanium alloy after treatment
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Fig. 4 Relative volume fractions of primary and secondary

o phases in microstructure of forged TA1S5 titanium alloy

under different heat treatment systems
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Fig. 5 Mechanical properties of forged TA15 titanium alloy at room temperature after annealing at different temperatures
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Tensile strength (a), elongation (b) and reduction of area (c¢) of forged TA15 titanium alloy at high temperature (500 C) after

annealing at different temperatures
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