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Abstract: Controlling the microstructure morphology after deformation in the (3 single-phase region is crucial for the
service performance of near- titanium alloys. The microstructural evolution of the TCI8 titanium alloy after hot
deformation in the B single-phase region was investigated. The results show that as the strain rate decreases, the fraction of
low-angle grain boundaries (LAGBs) significantly decreases, the serrated (3 grain boundaries tend to straighten, and
subgrains expand from grain boundary regions into grain interiors with noticeable coarsening. The grain orientation analysis
reveals that with decreasing strain rate and increasing deformation, the volume fraction of the {001} texture significantly
increases, whereas the {111} texture exhibits the opposite trend. This is attributed to the synergistic effect of preferential
activation of the {112}<111> slip system and strain-induced grain boundary migration (SIBM). Additionally, lower strain
rates lead to an increase in the dynamic recrystallization (DRX) fraction, with the DRX mechanism transitioning from
discontinuous dynamic recrystallization (DDRX) to continuous dynamic recrystallization (CDRX), which also enhances the
{001} recrystallization texture component.
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1 :(@) IPF ;(b)
Fig.1 Original microstructure morphology and misorientation statistics from the thermal deformation experiments: (a) IPF map;
(b) misorientation distribution map
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3900 C : (a~i) ;(j) LAGBs ;(k) LAGBs
Fig.3 Microstructural evolution after hot deformation at 900 C under different strain rates and deformation amounts: (a~i) grain
boundary maps; (j) statistics of the LAGBs fraction; (k) statistics of LAGBs density

4 60% :(a~c) 0.1 s; (d~f) 0.01 s; (g~i) 0.001 s
Fig.4 Grain boundary morphology under different strain rates at 60% deformation: (a~c) 0.1 s™; (d~f) 0.01 s™; (g~i) 0.001 s
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(k, D{001} . {111}
Fig.5 Changes in axial texture after hot deformation at 900 “C under different strain rates and deformation amounts: (a~i) IPF-Y maps
and {100} pole figures; (j) division of axial orientations in inverse pole figures; (k, 1) proportions of {001}, {111}, and total texture

components
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Fig.6 SF distribution frequency at 900 ‘C under different strain rates, compressed by 20%, 40% and 60%: (a~c) {110}<111> slip

system; (d~f) {112}<111> slip system
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Fig.7 SIBM behavior during the hot deformation process: (a~d) IPF-Y, GOS, and KAM maps of the {001} and {111} interfaces under
the conditions 0of 900 ‘C-60%-0.1 s7; (e, f) KAM maps and average KAM values of the {001} and {111} interfaces under the
conditions of 900 ‘C-60%-0.01 s’
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8 900 C .(a~i) GOS (100} 5G) (k)

Fig.8 Recrystallization evolution during hot deformation at 900 ‘C under different strain rates and deformation amounts: (a~i) GOS
maps and recrystallized {100} pole figures; (j) variation in the recrystallized fraction; (k) variation in the average recrystallized grain size
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9 0.15s" DDRX :(a, b) 20% ;(c, d) 40% ;(e, ) 60%
Fig.9 DDRX characteristics at 0.1 s* under different deformation conditions: (a, b) 20% deformation; (c, d) 40% deformation;
(e, ) 60% deformation
10 900 ‘C-60%-0.001 s’ CDRX :(a) IPF ;(b) GOS  ;(¢) I.I {100}

Fig.10 CDRX characteristics under 900 ‘C-60%-0.001 s conditions: (a) IPF map and grain spatial orientation; (b) GOS map;
(c) {100} pole figures of parent grains I and II
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