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Fig.1 SEM image of as-received Ti-6A1-4V powder
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Fig.2 SEM image of the hot isostatically pressed Ti-6Al1-4V
alloy
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Fig.3 OM images of Ti-6A1-4V alloy under different thermal deformation parameters: (a) 950 °C/0.01 s, (b) 950 °C/0.1 s, (¢) 950 C

/157, (d) 1000 ‘C/0.1s", and (e) 1050 “C/0.1s™
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Bl 4 Ti-6A1-4V & AFRATEZHCR ) EBSD 42890 A K S ik 4]
Fig.4 EBSD microstructures (a~e¢) and inverse pole figures (f) of Ti-6Al-4V alloy under different conditions: (a) 950 °C/0.01 s,
(b) 950 °C/0.1s", () 950 °C/1 s, (d) 1000 °C/0.1s™", and (e) 1050 °C/0.1 s
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5 Ti-6Al-4V & &A R S HCT ) EBSD 441
Fig.5 EBSD microstructures of Ti-6Al-4V alloy under different thermal deformation parameters: (a) 950 °C/0.01 s™', (b) 950 °C/1 s,
(¢) 1000 C/0.1s", and (d) 1050 °C/0.1s™
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Fig.6 Influence of temperature (a) and strain rate (b) on the

number fraction of LAGBs Ti-6A1-4V alloy
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Fig.7  Distribution of misorientation angle (15°<6<90°) of

Ti-6Al1-4V alloy under different conditions
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Fig.8 Grain size distribution of Ti-6A1-4V alloy under different
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Microstructure of Hot Isostatically Pressed Ti-6A1-4V Alloy after Hot Deformation
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Abstract: The high temperature thermal compression test was carried out on Gleeble-1500 thermal simulator for the Ti-6Al-4V alloy
prepared by hot isostatic pressing process in the temperature range of 950~1050 °C and strain rate range of 0.01~1 s at engineering
compressive strain of 70%. The effect of deformation temperature and strain rate on the microstructure evolution of the alloy was
investigated. The results show that the microstructure is mainly composed of coarse f grains and needle and lath martensite, which
exhibits a typical microstructure character of f-phase filed hot deformation after water quenching. The f transformed lamellar
microstructure in the f grain forms basketweave structure with certain crystal misorientation. The microstructure analysis illustrates that

1 the

dynamic recovery and dynamic recrystallization occur during thermal compression. Under the condition of 950 °C/0.01 s
deformation mechanism is dynamic recrystallization and the uniform equiaxed S grain with £ transformed microstructure is obtained. With
increasing the strain rate, f grains are elongated to long strip in the direction perpendicular to the compression direction, and the S
transformed lamellar microstructure is refined, and the dynamic recovery is the main deformation mechanism. As the temperature
increases, the size of § grains and f transformed lamellar microstructure increases. However, the strip shaped f grains are still maintained.

Key words: Ti-6Al1-4V alloy; HIP; hot compression; microstructure evolution
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