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Basic research for TA15 titanium alloy with return charge

DING Chang-qin, GAO Bo, WEI Shou-yong, HE Shu-lin, CHEN Zhan-qian, MA Ying, LIU Yan-rong

(Baoti Group Co., Ltd., Baoji 721014, China)

Abstract: Basic research for TA15 titanium alloy working was performed under the conditions of industrialized
production with return charge. The dust-like and massive return charge was added for TA15 titanium alloy after cleaning
treatment. The bars with different diameters from 20 mm to 120 mm were prepared after melting and forging. The
microstructure and mechanical properties of the bar were analyzed, and the comparative test was performed with the bars
without return charge in order to study the comprehensive performance of the bars with return charge. The results show
that the bars with return charge meet the standard requirements completely. The microstructure and mechanical properties
are roughly equal with the bars without return charge except that the strength is slightly higher. But futher study is
required for the pure processing of return charge and impurity control of the working material.
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Fig.1 Microstructures of bars without (a) and with return charge (b)
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Table 1 Comparison of properties between bars with and without return charge

TA15

TA1S5

Mechanical property at room temperature

Mechanical property at 500

Sampling

d/mm direction v/ oo/ 55/ v/ o/ o/ 6o/ Rupture Note
MPa  MPa % %  (Jem?) MPa MPa o/MPa oh
T 1025 947 14.5 34 40.0 728 665 470 50
120
L 1015 940 15.0 42 52.0 / / / /
T 1010 940 15.0 49 39.0 738 715 470 50 Return
80 charge is
L 1005 935 14.5 45 55.0 / / / / added
47 L 1035 963 16.0 47 56.5 725 635 470 50
20 L 1040 955 17.0 52 56.0 748 470 50
L 980 950 17.0 41 48.0 710 560 470 50
120
T 995 955 17.0 38 36.3 / / / /
L 975 890 16.0 49 54.0 715 / 470 50 Return
80 charge is
T 975 885 15.0 49 42.0 / / / / not added
47 L 1000 920 16.0 50 55.0 700 / 470 50
20 L 955 870 16.0 48 / / / / /
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2
Fig.2 Microstructures of bars under different heat treatments: (a) 700 , 1 h, AC; (b) 800 , 1 h, AC; (¢c) 900 , 1 h, AC,

(d) 1010 ,1h AC

2 a 20%
Table 2  Mechanical properties of bars under different 30% p
annealing treatments O 1 020 1 090
Heat treatment ~ o,/MPa  6y,/MPa  J5/% 1% MPa 1010 p
1010 ,1h,AC 1020 840 8 15
900 ,1h,AC 1 080 970 20 54
800 ,1h, AC 1 060 970 18 52
700 ,1h, AC 1 080 995 16 53
3
2 TA15
1) TA15
2)
TA15 TA15
TA15
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