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Effect of annealing in two-phase field on
microstructure and microtexture of TC11 alloy
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Abstract: The effects of annealing temperature and time on the microstructure and microtexture of TCI1
(Ti-6.5A1-3.5Mo-1.5Zr-0.3Si) titanium alloy pre-deformed by hot working were investigated using optical microscopy,
scanning electron microscopy and electron back-scattered diffraction (EBSD). The results show that the initial
Widmanstétten structure is destroyed after hot compression at 850 °C, leading to fine and distorted lamellar structures
with non-uniform grain orientation distributions. Upon subsequent annealing at 700 and 900 C, the deformed and
substructured a phase evolve into refined equiaxed grains due to static recrystallization, while the extent of
recrystallization and the proportion of equiaxed grains increase with the annealing time increasing. The globularization of

lamellar structures and the heterogeneity of grain morphology and orientations depend on the extent of recrystallization.
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Compared with that of 700 C, annealing at 900 C leads to more extensive recrystallization, and a reasonably

homogeneous fully recrystallized microstructure with equiaxed fine grains is achieved after 120 min.
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Fig. 1 Microstructures of TC11 titanium alloys before and after hot compression: (a) OM, before hot compression; (b) SEM, before

hot compression; (¢c) OM, after hot compression; (d) SEM, after hot compression
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Fig. 2 OM and SEM-SE images of TC11 titanium alloys annealed at 700 ‘C for different times: (a) OM, 30 min; (b) SEM-SE, 30
min; (¢) OM, 60 min; (d) SEM-SE, 60 min; (e¢) OM, 120 min; (f) SEM-SE, 120 min
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Fig. 3 OM and SEM-SE images of TC11 titanium alloys annealed at 900 ‘C for different times: (a) OM, 30 min; (b) SEM-SE, 30
min; (¢) OM, 60 min; (d) SEM-SE, 60 min; (¢) OM, 120 min; (f) SEM-SE, 120 min
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Fig. 4 EBSD results of TC11 alloys after hot compression: (a) Grain orientation map of a phase (Z-axis inverse pole figure);

(b) Distribution of deformed (red), substructured (yellow) and recrystallized (blue) structures in o phase and f phase in white
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Fig. 5 EBSD results of TC11 alloy annealed at 700 ‘C for 30 min: (a) Grain orientation map of a phase; (b) Distribution of

deformed (red), substructured (yellow) and recrystallized (blue) structures in a phase
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Fig. 6 EBSD results of TC11 alloy annealed at 900 °C for 30 min: (a) Grain orientation map of o phase; (b) Distribution of

deformed (red), substructured (yellow) and recrystallized (blue) structures in a phase
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