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Abstract: To investigate the high-temperature mechanical response and deformation mechanisms of novel high-strength

and high-toughness TC21 titanium alloy thin sheets with different initial microstructures, 1.5-mm-thick sheets featuring

lamellar and duplex microstructures were utilized to conduct high-temperature tensile experiments. Microstructural

characterization of the samples under various deformation conditions was performed by scanning electron microscopy

(SEM) and electron backscatter diffraction (EBSD). The results reveal that the alloy exhibits superplastic deformation

characteristics at 880 and 900 “C with strain rates of 0.01 and 0.001 s”, resulting in elongations exceeding 100%. During

deformation, dynamic recrystallization and phase transformation exhibit a significant synergistic effect, manifested as grain

refinement, pronounced equiaxialization, and a maximum -phase content.
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Fig.1 Initial microstructure of the TC21 alloy: (a) lamellar structure; (b) duplex structure
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Fig.2 Shape and size of the sample for tensile deformation

3
Fig.3 Schematic diagram of the microstructure of the
fractured sample
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Tab.1 Elongation of the lamellar microstructure and
duplex microstructure at 900 °C under a strain rate of
0.001 s™

Lamellar microstructure Duplex microstructure

Elongation 112% 226%
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Fig.4 Curves of TC21 alloys with different microstructures at 900 “C and a strain rate of 0.001 s™: (a) engineering stress-engineering
strain curves; (b) true stress-true strain curves
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Fig.5 Curves of the duplex TC21 alloy under different deformation conditions: (a) engineering stress-engineering strain curves; (b) true
stress-true strain curves
2

Tab.2 Elongation after fracture of the duplex
microstructure under different deformation conditions

Deformation 880 'C 900 C
conditions 0.01/s 0.001/s 0.01/s 0.001/s °
Elongation 131% 298% 129% 226% s s
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Fig.6 EBSD characterization of the initial microstructure of the TC21 alloy: (a) phase distribution diagram of the « phase and 3 phase;
(b, ¢) grain size distribution diagrams of the « phase and B phase
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Fig.7 EBSD analysis of the microstructure of the TC21 titanium alloy after deformation under different conditions: (a~d) IPF maps of
deformed samples; (e~h) phase maps of deformed samples
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Fig.8 Grain size distribution of « and B phases in TC21 titanium alloy at 880 and 900 ‘C under different strain rates: (a;~a,) 0.01 s;
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Fig.9 KAM maps of the TC21 titanium alloy deformed under different conditions: (a) 880 C, 0.01 s; (b) 880 C, 0.001 s; (c) 900 C,
0.01 s; (d) 900 °C, 0.001 s*
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