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Grain Growth Behavior and Its Effect on the Hardness
of TB18 Alloy after Solution Treatment
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(1. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi'an 710072, China; 2. Western
Superconducting Technologies Co., Ltd., Xi'an 710018, China)

Abstract: The growth behavior of 3 grains in a TB18 titanium alloy during heat treatment and its impact on hardness were
investigated. The results indicate that when subjected to isothermal heating at 840~990 °C, the isothermal growth curve of
3 grains in the TB18 titanium alloy follows an exponential relationship, with a 3 grain growth index (n) ranging from 0.12
to 0.16. Dynamic factors play a dominant role in 3 grain growth, although their influence diminishes with prolonged
holding time. The activation energy for 3 grain growth of the TB18 titanium alloy ranges from 49.53 to 56.68 kJ/mol. The
increase in the hardness of the TB18 alloy is attributed primarily to the increase in lattice distortion resulting from complete
atom dissolution and the promotion of w-phase precipitation.
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Fig.1 Original microstructure of the TB18 alloy
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Fig.2 Microstructures of the TB18 alloy samples after solution treatment at different temperatures for 0.5 h: (a) 840 C; (b) 870 C;
() 900 C; (d) 930 C; (e) 960 C; () 990 'C
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Fig.3 BSE images of the TB18 alloy held at 900 ‘C for different durations: (a) 0.5 h; (b) 1 h; (¢) 2 h; (d)4 h; (e) 8h
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Fig.4 Relationships of B grain size with solid solution time and temperature: (a) relationship of B grain size with solid solution time;
(b) relationship of B grain size with temperature; (c) relationship between InD and Int of the TB18 alloy after solution treatment at
different temperatures; (d) relationship between InG and T of the TB18 alloy after solution treatment for different durations
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Fig.5 Hardness, TEM images and XRD patterns of the TB18 alloy after solution treatment: (a) relationship between the hardness and
solution temperature and solution time; (b~d) bright field image, dark field image and diffraction spot pattern of the alloy treated at
900 C for 2 h; (e) XRD patterns of the alloy after heat treatment at 900 “C for 0.5, 2, and 8 h; (f~h) bright field image, dark field image
and diffraction spot pattern of the alloy treated at 900 ‘C for 8 h
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