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Table1 Chemical composition of TA15 alloy (/%)
Ti Al V Zr Mo Bal.
87.02 6.78 2.31 2.00 1.70 0.19
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Fig.1 Metallographic microstructures of TA15 alloy before and after
warm compression: (a) initial structure and (b) structure in

deformation zone center
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Fig.2 Electric pulse treatment schemes of pre-deformed TA15 alloy:
(a) sampling zones, (b) schematic of the experimental setup

and the sites for microstructure examination
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Fig.3 Metallographic microstructures and globularization rules of pre-deformed TA15 alloy subjected to electric pulses for 25 s under different

current densities: (a) 20 A/mm?, (b) 25 A/mm?, (c) 30 A/mm?, (d) 35 A/mm?, (e) 40 A/mm?; ()
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Fig.4 Metallographic microstructures and globularization rules of pre-deformed TA15 alloy subjected to electric pulses under 30 A/mm?with

different durations: (a) 20 s, (b) 30's, (c) 35 s; (d) globularization fraction and average grain size of o phase
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Fig.5 a-f interface morphology of TA15 alloy subjected to electric pulse treatment under a current density of 30 A/mm? for 25 s: (a) shearing

fracture, (b) grain boundary splitting, (c) termination migration, and (d) grain boundary migration
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Fig.6 TEM images of dislocation patterns of TA15 alloy with lamellar structure subjected to electric pulse treatment: (a, b) the initial sample and

(c, d) the sample treated under a current density of 30 A/mm? for 25 s
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Fig.7 SEM images of microstructure of lamellar TA15 alloy subjected to electric pulse treatment under a current density of 35 A/mm? for 25 s:
(a) uniaxial compressed sample, (b, ¢) microstructure evolution behavior of a phase after electric pulse treatment, and (d) details depicting

Ostwald ripening of 8 phase
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Fig.8 TEM images of TA15 alloy subjected to electric pulse treatment under a current density of 30 A/mm? for 25 s: (a) low dislocation density

in g grain, (b) grain boundary splitting, and (c, d) thermal grooves
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Fig.9 Micro-hardness variation of TA15 alloy after electric pulse treatment under different conditions: (a) the effect of electric current density

with constant energization time of 25 s and (b) the effect of energization time at constant electric current density of 35 A/mm?
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Globularization Behavior of Pre-deformed TA15 Alloy Subjected to
Electric Pulse Treatment

Yan Siliang"?, Shi Yingbin®, Zhang Xiaoli, Li Ping, Xue Kemin'
(1. School of Materials Science and Engineering, Engineering Research Center of High Performance Copper Alloy Materials and Processing,
Ministry of Education, Hefei University of Technology, Hefei 230009, China)
(2. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Electric pulse treatment experiments were carried out on lamellar structure TA15 alloy subsequent to pre-deformation. Then, the
morphologies of lamellar structure, dislocation structure and interfacial structure were characterized, and the microstructure evolution mechanisms of
pre-deformed TAL5 alloy with lamellar structure under the action of electric pulses were analyzed. Results show that electric pulse promotes the
atom diffusion and defect reactions in TA15 alloy, and introduces the electricity-induced static globularization. With the increase in current density
and energization time, the globularization rate of lamellar structure increases and the average grain size of a lamella first increases and then
decreases. Termination migration is regarded as the main mechanism for the earlier stage of a lamella globularization, while boundary splitting and
Ostwald ripening dominate in the later stage. Moreover, the main globularization mechanism for # matrix is determined as boundary splitting. The
additional interfacial strengthening brought by the globularized « phase leads to a maximum micro-hardness increment of 26.41%.

Key words: electric pulse treatment; TA15 alloy; pre-deformation; lamellar globularization
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