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Fig.2 Orientation images and misorientation distributions of grain boundary of cold rolled and annealed tubes: (a) CR; (b) 450 ‘C/3 h;

(¢) 500 C/3 h; (d) 550 ‘C/3 h; (e) 600 C/3 h; (f) 650 “C/3 h; (g) 700 “C/3 h; (h) 750 ‘C/3 h
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Fig.3 Grain orientation distributions of cold rolled and annealed tubes (GOS): (a) CR; (b) 450 ‘C/3 h; (¢) 500 ‘C/3 h; (d) 550 “C/3 h;

(e) 600 ‘C/3 h; (f) 650 “C/3 h; (g) 700 C/3 h; (h) 750 C/3 h
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Fig.6 Orientation images (a, ¢) and grain orientation distributions (b, d, e-h) of annealed tubes
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Formation Mechanism of Annealing Texture of Cold Rolled TA18 Titanium Alloy Tube

Yang Qi"***, Hui Songxia01’2’3, Ye Wenjunl"2"3, Xu Zhe*, Dai Chun®, Wang Jian*, Gao Qi*
(1. State Key Laboratory of Non-ferrous Metals and Processes, GRINM Group Co., Ltd, Beijing 100088, China)
(2. GRIMAT Engineering Institute Co., Ltd, Beijing 101407, China)
(3. General Research Institute for Nonferrous Metals, Beijing 100088, China)
(4. BAOTI Group Co., Ltd, Baoji 721014, China)

Abstract: TA18 titanium alloy tube has specific radial basal texture due to the requirement of its service environment and the annealing
temperature is one of the important factors. In order to reveal the formation mechanism of annealing texture of the tube, the @8 mmx
0.6 mm cold rolled tube and the annealed tube at 450, 500, 550, 600, 650, 700, 750 °C/3 h were selected as experimental materials. The
grain orientation characteristics of the tubes at different annealing temperatures were studied by electron backscatter diffraction (EBSD).
The results show that the cold rolled tube has great radial basal texture and <1010> direction is mainly parallel to the axial direction of tube.
The grain recovery, recrystallization and growth occur at annealing temperature of 450-550 °C, 550-650 °C, 650-750 °C, respectively, and
the transformation of texture occurs during the stage of grain recrystallization and growth. With the occurrence of recrystallization, the
radial texture of tube is enhanced and the <1120> direction is mainly parallel to the axial direction. The main cause of radial texture
enhancement is that the fine grain of original cold rolled tube has more obvious radial orientation than the matrix, and the crystallization
grain is prior to nucleation and growth around the fine grain and obtains strong radial orientation. During the following process of grain
growth, the grain with strong radial orientation can grow dominantly, so that the tube can perform obvious radial distributed
“recrystallization texture”.
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