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Table 1 Chemical composition of TC6 alloy bar (/%)

Al Cr Mo Fe Si Ti
5.93 1.42 2.42 0.47 0.28 Bal.
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Fig.1 SEM image of as-drawn microstructure of TC6 alloy
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Fig.2 XRD patterns of TC6 alloy annealed at different

temperatures with air cooling
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Fig.3 SEM images of the microstructures of TC6 alloy annealed at different temperatures with air cooling: (a) 800 C, 2 h, AC;
(b) 840 °C, 2 h, AC; (c) 880 'C, 2 h, AC; (d) 920 C, 2 h, AC; (e) 960 C, 2 h, AC; (f) 1000 C, 2 h, AC
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Fig.4 Room-temperature tensile properties of TC6 alloy annealed

at different temperatures with air cooling
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Fig.5 XRD patterns of TC6 alloy annealed at different

temperatures with furnace cooling



1

e K BT EX TC6 Ak et B SN 772 P RERISE IR <83

6 TC6 A& IR KI5 1 SEM B AM A4
Fig.6 SEM images of the microstructures of TC6 alloy annealed at different temperatures with furnace cooling: (a) 800 °C, 2 h, FC;
(b) 840 °C, 2 h, FC; (c) 880°C, 2 h, FC; (d) 920 C, 2 h, FC; (e) 960 C, 2 h, FC; (f) 1000 ‘C, 2 h, FC
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Fig.7 Room-temperature tensile properties and impact toughness
of TC6 alloy annealed at different temperatures with

furnace cooling
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Fig.8 SEM image of the microstructure of TC6 alloy processed

by isothermal annealing
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Effects of Annealing Process on Microstructure and Mechanical
Properties of TC6 Titanium Alloy Bars

Lei Xiaofei, Dong Limin, Zhang Zhigiang, Ba Hongbo, Wang Haizhong, Yang Rui
(Institute of Metal Research, Chinese Academy of sciences, Shenyang 110016, China)

Abstract: Effects of annealing temperature, cooling mode and isothermal annealing process on microstructure and mechanical properties
of TC6 titanium alloy bars were studied. The results show that when specimens are annealed at 800~840 <€ with air cooling, equiaxed
microstructure forms and strength decreases slightly with increasing the annealing temperature. Bimodal microstructure forms due to
secondary o phase precipitate in f matrix after annealing at 880 <€ with air cooling, which lead to the maximum strength and little
decrease in plasticity. With further increasing of annealing temperature, microstructure is coarsend obviously, so strength and plasticity
decrease. Fine acicular Widmanstatten structure is obtained above the g transus, which lead to increase in strength but significantly
decrease in plasticity. When specimens are annealed at 800~1000 <€ with furnace cooling, there are two obvious differences of
microstructure evolution between air-cooled and furnace-cooled specimens. Firstly, compared with air-cooled specimens, the annealing
temperature of forming bimodal microstructure is higher and secondary o phase does not obviously precipitate in g matrix below the g
transus. Secondly, lamellar Widmanstatten is obtained above the g transus. The strength of furnace-cooled specimens decreases with
increasing the temperature, and the change of plasticity is not significant. In addition, the maximum value of impact toughness occurs after
annealing at 880 <€ with furnace cooling. The excellent matching of strength, plasticity and impact toughness is obtained after isothermal
annealing (880 <€, 2 h, FC to 650 <€, 2 h, AC), which is similiar to that of furnace-cooled specimen annealed at 880 <.
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