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Microstructure evolution and high temperature deforming behavior
of hydrogenated Ti-6Al-4V alloy
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Abstract: The effect of hydrogenation on the microstructure and high temperature deforming behavior of Ti-6Al1-4V
alloy was investigated by Gleeble thermal simulation test. The correlation between microstructure and high temperature
behavior has been explored too. The results show that a certain amount of hydrogen in Ti-6Al-4V alloy can significantly
reduce the flow stress of high temperature deformation. Adding 0.3% hydrogen in Ti-6Al-4V alloy allows a reduction of
36%—60% in forging stress and the hydrogen content that corresponds to the minimum flow stress generally decreases
when the temperature increases. While keeping the same stress level, the deformation temperature decreases about 50
Hydrogen can promote the dynamic recrystallization and dynamic recovery during deformation, as a result, the flow
stress may decrease and the true strain-true stress curves of hydrogenated alloy don’t show hardening stage obviously.
Furthermore, the microstructure changes produced by increasing hydrogen content that happens during hot compression
at a fixed temperature are equal to that obtained at higher temperature.
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Fig.2 Microstructures of as received

and hydrogenated Ti-6Al-4V alloy after

deformation at 750  : (a) As received
Ti-6Al-4V alloy; (b) 0.1%H; (c) 0.45%H

3 850
Fig.3 Microstructures of as received and hydrogenated Ti-6Al-4V alloy after deformation at 850 : (a) 0.1%H; (b) 0.3%H; (c)
0.45%H; (d) 0.45%H (SEM)
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Fig.4 Microstructures of as received and hydrogenated Ti-6A1-4V alloy after deformation at 900 : (a) As received Ti-6Al1-4V

alloy; (b) 0.1%H; (c) 0.3%H; (d) 0.45%H
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Fig.5 TEM image of hydrogenated alloy (0.45%H)

6 0.45%H 900 TEM
Fig.6 TEM images of hydrogenated alloy with 0.45%H after
deformation at 900  : (a) Bright field image of ¢ hydride; (b)

Small secondary a phase; (c) Acicular martensite
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Fig.7 High temperature compression oc—e¢ curves of as
received and hydrogenated Ti-6Al-4V alloy: (a) As received
Ti-6Al-4V alloy; (b) 0.45%H
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Fig.8 Relations of hydrogen content and peak flow stress
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