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Study on Annealing Process of Ti-Ta System Near « Titanium Alloy

Extremely Thin-walled Pipe

Zhao Shengze, Guo Dizi, Wang Xiao, Yang Haiying

( Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract; The multi pass cold rolling with large deformation and ball spinning process was used to prepare Ti-Ta

system near o titanium alloy extremely thin-walled pipes. The effects of holding time and annealing temperature on the

microstructure and mechanical properties of pipes during recrystallization annealing were studied. The results show that

the pipe has fiber structure, and the longitudinal microstructure is more obvious than the transverse microstructure in

cold spinning state. The annealed pipe has equiaxed structure in both transverse and longitudinal directions. The

microstructure and mechanical properties of annealed pipe are not sensitive to the holding time, and the selection range

of holding time is wide. With the increase of annealing temperature, the grain aggregates and grows, the strength

decreases, and the plasticity increases; after annealing at (620 ~680) C/(10 ~60) min/FC, the Ti-Ta system

extremely thin-walled pipe meets the requirements of corrugated pipe formability.
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Table 1  Chemical composition of Ti-Ta system pipe blank

Ti Ta C N H (0] Fe

Bal. 5.85 0.02 0.016 0.001 0.11 0.02
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Fig. 1  Microstructures of Ti-Ta system pipe before spinning:

(a) transverse section; (b) longitudinal section
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Fig. 2 Microstructures of Ti-Ta system pipe in cold spinning state

(a, b) transverse section; (c, d) longitudinal section
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Fig. 3  Transverse microstructures of Ti-Ta system pipe with

different annealing holding time: (a) 10 min;

(b) 20 min; (c¢) 30 min; (d) 60 min
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Fig. 4 Curves of room temperature tensile properties vs.

annealing holding time of Ti-Ta system pipe
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Fig. 5 Transverse microstructures of Ti-Ta system pipe

at different annealing temperatures: (a) 550 C;
(b) 59 °C; (¢) 620 °C; (d) 650 C; (e) 680 C;
(f) 720 C; (g) 750 C
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Fig. 6 Curves of room temperature tensile properties vs.

annealing temperature of Ti-Ta system pipe
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