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Effect of Different Heat Treatments on Microstructure and
Mechanical Properties of TC20 Titanium Alloy Bar

Lei Wenguang, Li Jiankang, Zhang Tingwei, Zhao Hongli, Cao Yuyan, Yue Xu, Ye Hongchuan
(Xinjiang Xiangrun New Material Technology Co., Ltd., Hami 839100, China)

Abstract; The influence of different heat treatments on microstructure and mechanical properties of TC20 titanium

alloy bar was discussed. The results show that the duplex microstructure is obtained after solution and aging treatment

in two-phase region. The cooling method and aging temperature are used to adjust the content of primary a phase and

the content and size of secondary a phase to improve the matching of strength and plasticity. The problem of straight-

ness can be effectively solved by 940 °C/1 h/WQ +700 °C/30 min/AC +550 °C/6 h/AC, and the bar has the best

matching of strength and plasticity.
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Fig. 1 Original microstructure of TC20 titanium

alloy bar
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Table 1 Heat treatment processes of TC20 titanium alloy bar
No. Heat treatment process

HT1 940 °C/1 h/AC +550 C/6 h/AC

HT2 940 °C/1 h/WQ +550 C/6 h/AC

HT3 940 °C/1 h/AC +700 C/2 h/AC

HT4 940 C/1 h/WQ +700 C/2 h/AC

HTS 940 °C/1 h/AC +500 C/6 h/AC

HT6 940 °C/1 h/AC +600 C/6 h/AC

HT7 940 C/1 h/WQ +700 °C/30 min/AC +550 C/6 h/AC
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Fig. 2 Microstructures of TC20 titanium alloy bar after different solution and aging treatments :

(a) HTL; (b) HT2; (¢) HT3; (d) HT4; (e) HT5; (f) HT6
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Fig. 3 Microstructure of TC20 titanium alloy bar after

triple heat treatment
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Table 2 Room temperature mechanical properties of TC20
titanium alloy bar after different solution and aging

treatments

No. R,/MPa Ry./MPa  A/% 7/%
HT1 884 802 20.5 51
HT2 936 847 20.0 56
HT3 874 791 18.5 51
HT4 913 809 19.5 52
HTS 893 792 21.0 55
HT6 879 807 20.0 52
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Table 3 Room temperature mechanical properties of TC20

titanium alloy bar after triple heat treatment

No. R,/MPa Ry,/MPa  A/% 7/%

HT7 930 855 20.0 55
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Fig.4 Room temperature mechanical properties of TC20
titanium alloy bar at different positions after triple

heat treatment
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