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Fig.1 Flow diagram of TC4 sheet production process
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Fig.4 Microstructures of f§ phase region (a—b), a+f phase region (c—d) and pole figures (e) of alloy before first clad rolling

Fig.5 Microstructures of CR1 sample: (a—b) SEM images; (c) low power IPF map; (d) low power GOS map; (e) high power IPF map; (f) high
power GOS map
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Fig.6 Microstructures of CR2 sample: (a—b) SEM image; (c) low power IPF map; (d) low power GOS map; (e) high power IPF map; (f) high power
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Fig.7 IPFs of the CR2 samples after annealing at different temperatures for 2 h: (a) 720 °C, (b) 750 °C, (c) 780 °C, and (d) 810 °C



« 1008 * WA EEMES TR

555 %

Volume Fraction/%

720 750
Annealing Temperature/°C

P18 CR2 BUREAEAN 7] R K IR B 45 i A B FH AR 73 2
Fig.8 Distribution maps and volume fraction of recrystallized grains (e) for CR2 samples after annealing at different temperatures: (a) 720 °C,
(b)750 °C, (c) 780 °C and (d) 810 °C
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Fig.9 Texture evolution of CR1 (a) and CR2 (b) samples and samples annealed at different temperatures: (c) 720 °C, (d) 780 °C and (e) 810 °C
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Fig.12 GNDs of CR1 and CR2 samples obtained from corresponding KAM maps
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Effect of Clad Rolling Process on Microstructure and Properties Evolution
of Fine-Grain TC4 Alloy Sheet

Zhu Wenguang'”?, Ru Huixin', Wang Qinbo’, Zhang Conghui', Wang Jian>, Wang Xin’,
Pu Chaobo®, Ma Qiang', Zhang Pinghui’
(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Baoti Group Co., Ltd, Baoji 721014, China)

Abstract: The microstructure evolution of TC4 alloy plates with o martensitic as primary microstructure in dual-phase region during clad rolling
and annealing were investigated. The relationship between microstructure evolution (grain size, texture) and strength of the alloy was discussed.
The results show that -quenched alloy exhibits fine lamellae o’ martensite which displays multi-scale and multi-variant distribution. The grain of
f-quenched alloy is significantly refined with average grain size of 0.89 um and <0001>//ND of Basal texture forms after two-phase cross rolling.
However, a mixed structure, consisting of fine recrystallized grains and coarse deformed grains, is observed. During annealing process, the rolled
samples undergo continuous static recrystallization, resulting in the formation of fine equiaxed grain (approximately 1.86 um at 720 °C).
Meanwhile, annealing treatment do not change the texture type, while the intensity of Basal texture is slightly enhanced. The strong Basal texture
makes the Schmidt factor of prismatic <a> slip close to each other along the direction of TD and RD, which results in the decrease in strength
difference between transverse and longitudinal direction. The strength of the sheet decreases with the increase in annealing temperature, which is
due to the synergistic effect of the increase in grain size and the decrease in dislocation density. The result shows that the fine grained TC4 alloy
with Basal texture can be fabricated by using a+/ phase cross rolling and annealing, which provides a theoretical basis and technical support for
the preparation of fine-grain titanium alloy plates for aerospace applications.
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