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Hot deformation behavior and microstructure evolution of
Ti-25A1-14Nb-2Mo-1Fe alloy
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Abstract: The hot deformation behavior of Ti-25A1-14Nb-2Mo-1Fe alloy was investigated at deformation temperatures
between 950 and 1100 ‘C with strain rate between 0.001 and 1 s™', and the highest reduction of 50% by using isothermal
compression test on Gleeble—3500 simulator. The effects of deformation temperature and strain rate on the microstructure
evolution during hot working were analyzed. The results show that the flow stress of the alloy is sensitive to the variation
of deformation temperature and strain rate. The stress—strain curves exhibit a peak flow stress, flow softening and steady
state flow behavior. The microstructure evolution is greatly affected by deformation temperature and strain rate. The
degree of lamellar globularization and dynamic recrystallization increases with the strain rate decreasing in the strain rate
range of 0.001-1 s at 950 and 1 050 ‘C. The degree of dynamic recrystallization increases with deformation
temperature increasing in the range of 950—1 100 ‘C at 0.1 s . The shear deformation bands are easy to occur at 950 C

and 1 s~', which should be avoided during hot working.
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Fig.1 Schematic diagram of thermomechanical treatment for
Ti-25A1-14Nb-2Mo-1Fe alloy
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Fig.2 Initial microstructure of Ti-25A1-14Nb-2Mo-1Fe alloy

for hot compression tests
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Fig.3 Typical flow stress—strain curves of Ti-25A1-14Nb-2Mo-1Fe alloy at various strain rates and deformation temperatures for
Ti-25A1-14Nb-2Mo-1Fe alloy: (a) 950 C; (b) 1000 C; (c) 1050 C; (d) 1100 'C
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Table 1 Peak flow stress values of Ti-25A1-14Nb-2Mo-1Fe

alloy at different temperatures and strain rates

i o,/MPa
Temperature/ ‘C
0.001s"  0.01s"  0.1s7! 1s7!
950 168.1 209.2 3292 388.1
1 000 78.9 172.8 228.4 283
1 050 47.9 95.2 160.4 214.4
1 100 23.1 40.8 68.3 167
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Fig.4 Relationship between peak flow stress and deformation
temperature of Ti-25A1-14Nb- 2Mo-1Fe alloy under different

deformation conditions
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Fig.5 Microstructures of Ti-25A1-14Nb-2Mo-1Fe alloy deformed at 950 °C and different strain rates: (a), (b) 0.1 s "; (¢) 0.01 s™'; (d)
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Fig.6 Shear band and its macrostructure in Ti-25Al1-14Nb-
2Mo-1Fe alloy occurring at 950 C, 15"
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Fig.7 Microstructures of Ti-25A1-14Nb-2Mo-1Fe alloy deformed at 1 050 “C and different strain rates: (a) 1 s'; (b) 0.1s"; (c) 0.01
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deformed at 0.1 s' and different deformation temperatures:
(a) 1000 °C; (b) 1100 C
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