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Ti Al Mo Zr \% Bal.
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Table 2 Parameters of electric compression test for TA15 alloy

Strain rate/s ™" Strain/% Current density/A-mm
0.005 20 10, 12, 14, 16
0.005 40 10, 12, 14, 16
0.005 60 10, 12, 14, 16
0.01 20 10, 12, 14, 16
0.01 40 10, 12, 14, 16
0.01 60 10, 12, 14, 16
0.02 60 10, 12, 14, 16
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Fig.2 Schematic diagram of TA15 alloy electric compression
experiment: (a) schematic diagram of experimental device;

(b) sample after cutting; (c) sampling location
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Fig.3 True stress-true strain curves of TA 15 alloy at different current densities

or strain rates: (a) 0.005s", (b)0.01s',and (¢) 0.02s"; (d) 0.01 s’ curves

of stress drop Ao with current density under different strains with strain rate=0.01 s™'
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Fig.4 OM images and globularization phenomenon of TA15 alloy under 60% strain, 0.01 s™' strain rate with varying current densities: (a) 10 A/mm’,

(b) 12 A/mm’, (c) 14 A/mm’, and (d) 16 A/mm’; (e) average lamellar thickness of a phase; (f) average lamellar axial ratio of « phase
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Fig.5 OM images and globularization phenomenon of TA15 alloy under 16 A/mm* current density, 0.01 s strain rate with varying strains:

(a) 20%, (b) 40%, and (c) 60%; (d) average lamellar thickness of a phase; (e) average lamellar axial ratio of a phase
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Electro-induced Dynamic Globularization Kinetics of TA15 Alloy

Yan Siliang', Liu Zilong', Li Junhui', Meng Miao', Huang Liang’
(1. Engineering Research Center of High Performance Copper Alloy Materials and Processing, Ministry of Education, School of Materials Science
and Engineering, Hefei University of Technology, Hefei 230009, China)
(2. State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong
University of Science and Technology, Wuhan 430074, China)

Abstract: The dynamic globularization behavior, law, mechanism, globularization kinetic curve and model of TAI1S titanium alloy lamellar
structure were studied by pulse current assisted compression test and quantitative analysis of metallographic structure. The results indicate that the
increase in current density further aggravates the flow softening phenomenon. The globularization rate increases with the increase in current
density and deformation. Based on the Avrami equation, a dynamic electro-induced globularization kinetics model for TA15 alloy is established.
The model predicts that the ranges of the critical strain &, for dynamic spheroidization and the strain &, for completing dynamic spheroidization are
0.090—0.187 and 5.02—6.31, respectively, and both decrease with the increase in current density. The globularization kinetics rate increases first
and then decreases with the increase in strain and current density. In addition, the higher the current density, the greater the peak value of the
spheroidization kinetics rate and the smaller the strain corresponding to the peak value.
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