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Study on Hot Deformation Behavior and Microstructure Evolution of Ti80 Alloy
with Different Original Microstructures

Tao Huan, Sun Erju, Pan Yifan, Yu Yan, Song Dejun, Yu Wei
(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: The hot deformation behavior and microstructure evolution of Ti80 alloy with equiaxed and widmanstatten
microstructures were studied by thermal simulation compression tests at the temperature of 850 ~ 1000 °C and strain
rate of 0. 01 ~10 s " with deformation of 20% ~60% . The results show that Ti80 alloy is a temperature-sensitive and
strain rate sensitive material. The softening mechanism during deformation is mainly dynamic recrystallization in
two-phase region, and dynamic recovery in single-phase region. Under the low strain rate condition (0.01 s™'), the
peak flow stress of the equiaxed structure is higher than that of the widmanstatten structure, while the high strain rate
condition (1 ~10 s~') is the opposite. Under the same deformation parameters, the original structure type has a
significant effect on the microstructure evolution of Ti80 alloy. Below the 8 phase transition point, with the increase of
deformation temperature, the primary o phase in the equiaxed structure matrix decreases, and the secondary platelet o
phase breaks to form irregular small particles; the grain boundary a phase of the widmanstatten structure is completely
broken, and most of the platelet o phases in the 8 grains are broken and transform into the equiaxed particles, only a
few colonies o phases in different orientations remain. As the deformation increases, the « phase recrystallized grain
size in the equiaxed structure increases significantly, and the colonies platelet o phase in the widmanstatten structure is
broken into small short strip and equiaxed recrystallized « grains.
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Fig. 2 True stress-true strain curves of Ti80 alloy with equiaxed and widmanstatten structure at different strain rates:
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Fig. 3 Variation curves of true stress reduction with temperature of Ti80 alloy with equiaxed and widmanstatten structure

at different strain rates: (a) 1 s™'; (b) 10s™
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Fig. 4 Microstructures of Ti80 alloy with equiaxed structure hot deformed at different temperatures ;

(a) 850 °C;; (b) 900 °C; (¢) 950 °C; (d) 1000 °C
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Fig. 5 Microstructures of Ti80 alloy with widmanstatten structure hot deformed at different temperatures :

(a) 850 C; (b) 900 C; (¢) 950 °C; (d) 1000 C
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Fig. 6  Microstructures of Ti80 alloy with equiaxed structure hot deformed at different deformation degrees:

(a) 20% ; (b) 40% ; (c¢) 60%
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Fig. 7 Microstructures of Ti80 alloy with widmanstatten structure hot deformed at different deformation degrees :

(a) 20% ; (b) 40% ; (c¢) 60%
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