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Study on Preparation, Microstructure and Mechanical Properties of

Oversized TC18 Titanium Alloy Bar for Aviation
Ren Xiaolong, Chen Yu, Zhang Sheng, Yang Jing, Wang Tao, Zhao Ning

(Western Superconducting Technologies Co., Ltd., National & Local Joint Engineering Laboratory for Special Titanium Alloy Processing

Technologies, Xi’an Key Laboratory of Special Titanium Alloy Processing and Simulation Technologies, Xi’an 710018, China)

Abstract: The TC18 titanium alloy ingot with diameter of 720 mm was prepared by three times vacuum consumable

arc melting. The oversized ¢500 mm TC18 titanium alloy bar for aviation was successfully prepared by 80 MN rapid

forging machine via cogging, multiple pass upsetting and drawing. The uniformity of microstructure and the stability

of mechanical properties were evaluated and analyzed. The results show that the range of main elements at different

positions of TC18 titanium alloy ingot is less than 0.1% indicating well composition uniformity. The macrostructure of

TC18 titanium alloy bar at different positions is uniform and fuzzy, and the microstructure presents a typical bimodal

microstructure with good uniformity. The mechanical properties of the bar at different positions show well consistency

and performance stability.
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Table I Chemical compositions of TC18 titanium alloy ingot

Position Ti Al Mo v Cr Fe Si Zr C N o H

Top Bal. 5.30 5.03 5.13 1.09 0.96 0.013 0.01 0.013 0.005 0.109 0.0022
Middle Bal. 5.29 4.96 5.12 1.13 0.98 0.011 0.01 0.012 0.004 0.106 0.0015

Tail Bal. 5.32 4.99 5.09 1.12 0.97 0.012 0.01 0.011 0.005 0.112 0.0014
Range — 0.03 0.07 0.04 0.04 0.02 0.002 0 0.002 0.001 0.006 0.0008

0.07%- 0.04%- 0.02%, Z&FuE O HIHKZE{A 0.006%, [a] [b]
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Fig.2 Macrostructures of TC18 titanium alloy bar: (a) head; (b) tail
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Fig.3 OM images of TC18 titanium alloy bar at different positions: (a) head-edge; (b) head-R/2;

(c) head-center; (d) tail-edge; (e) tail-R/2; (f) tail-center
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Fig4 SEM images of TC18 titanium alloy bar at different positions: (a) head-edge; (b) head-R/2;

(c) head-center; (d) tail-edge; (e) tail-R/2; (f) tail-center
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