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Fig.1 Recrystallization grains (a-d) and frequency distribution (e-h) of high-purity tantalum annealed at different temperatures: (a, e) deformed

structure, (b, f) 850 C, (c, g) 950 ‘C, and (d, h) 1050 ‘C
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Fig.2 ODF diagrams of high-purity tantalum with Euler angle ¢,=45<annealed at different temperatures: (a) deformed structure, (b) 850 C,

() 950 °C, and (d) 1050 ‘C
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Fig.3 Orientation and microstructures evolution of high-purity tantalum annealed at different temperatures: (a) deformed structure, (b) grain

boundary diagram; (c) 850 C, (d) 950 ‘C, (e) 1050 C; (f) grain boundary migration of grain A (arrows indicate the direction of grain

boundary migration)
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Fig.4 Schematic of microstructure evolution of high-purity tantalum when being annealed at different temperatures
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Fig.5  Stress-strain curves of high-purity tantalum annealed at

different temperatures
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Fig.7 Dislocation storage K; (a) and annihilation parameters K, (b) of high-purity tantalum annealed at different temperatures
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Effect of Annealing Temperature on Recrystallization Texture and Mechanical Behavior
of High Purity Tantalum Used for Tantalum Fiber

Kang Yan'?, Zhang Xiaoging?, Zhong Kai? Shan Zhiwei'
(1. Xi’an Jiaotong University, Xi’an 710049, China)
(2. Western Metal Materials Co., Ltd, Xi’an 710201 China)

Abstract: The high-purity tantalum after cold deformation was annealed at different temperatures (850-1050 <C). The regularity of microstructure
and texture evolution, the dependence of recrystallized nucleation and orientation, and the effect of recrystallized structure on its mechanical
behavior were studied after annealing. The results show that the cold-deformed microstructure is the fibrous structure with {100} and {111}
orientations, which is dominated by the a-fibre of (001)[110 ] component. After annealing, the microstructure of high-purity tantalum is in the
recovery stage (850 <C), complete recrystallization (950 <C) and grain growth stage (1050 <C). With the increase in annealing temperature, the
a-fibre gradually weakens and then the y-fibre gradually forms, especially the o-fibre disappears completely after recrystallization. The yield
strength and strain hardening ability decrease with the increase in annealing temperature, and the plasticity is significantly improved, especially the
uniform elongation reaches 17.85% after recrystallization. When the annealing temperature is increased to 1050 <C, the intergranular fracture of
the secondary recrystallized grains is prone to occur, resulting in poor mechanical properties.

Key words: high-purity tantalum; annealing temperature; recrystallized texture; mechanical properties; strain hardening behavior
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