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Fig.1 Flow stress-strain curves in the isothermal compression of Ti6Al4V alloy with different hydrogenation contents: (a) natural

hydrogen, (b) 0.1%, (c) 0.17%, (d) 0.31%, (e) 0.45%, (f) 0.55%, and (g) 0.75%
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Fig.2 Effect of hydrogenation content on peak flow stress of

Ti6AI4V alloy
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Fig.3 Effect of deformation temperature on the optical microstructures of the deformed Ti6Al4V alloy as received: (a) 900 C,
(b) 950 °C, and (c) 1000 C
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Fig.4 Effect of deformation temperature on the optical microstructures of the deformed Ti6 Al4V alloy with hydrogenation content of
0.1%: (a) 850 C, (b) 900 C, and (c) 950 C

B 5 AR A 0.17%Ti6AIAV & 4x 6 46 28 Ja ol 240 43 ¥ 5 i
Fig.5 Effect of deformation temperature on the optical microstructures of the deformed Ti6 Al4V alloy with hydrogenation content of
0.17%: (a) 800 C, (b) 850 C, and (c) 900 C
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Fig.6 Effect of deformation temperature on the optical microstructures of the deformed Ti6Al4V alloy with hydrogenation content

of 0.45%: (a) 750 C, (b) 800 °C, and (c) 850 ‘C
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Fig.7 Effect of deformation temperature on the optical microstructures of the deformed Ti6 Al4V alloy with hydrogenation content

of 0.75%: (a) 750 C, (b) 800 °C, and (c) 850 C
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Fig.9 Predicted viscosity coefficients of o and g phases and alloy overall with different hydrogenation contents as a function of

temperature: (a) as received, (b) 0.1%, (c) 0.17%, and (d) 0.45%
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Flow Stress Prediction of Hydrogenated Ti6AI4V Alloy Based on Self-Consistent Model

Niu Yong!, Wang Yaoqi?, Niu Jiawei', Zhu Yanchun®
(1. School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. AVIC Manufacturing Technology Institute, Beijing 100024, China)

Abstract: The isothermal compression tests of hydrogenated Ti6Al4V alloy at deformation temperatures of 750, 800, 850, 900, 950 and
1000 <C and strain rate of 1 s™ were carried out on a Gleeble-1500 thermal simulator. The results show that the flow stress of Ti6AI4V
alloy decreases first and then increases with the increase of hydrogen content. When the deformation temperature is 750, 800 and 850 <C,
the flow stress of alloy at hydrogenation content of 0.31wt% is the lowest. When the deformation temperature is 900, 950 and 1000 <C, the
hydrogenation content corresponding to the minimum flow stress is 0.17%, 0.1% and as received, respectively. The high temperature
deformation constitutive model of hydrogenated Ti6Al4V alloy was established based on the self-consistent model. The model reflects the
effect of hydrogen on the flow stress of Ti6AI4V alloy by adjusting the strengthening effect of hydrogen on g phase and reducing the
transition temperature of f phase. Compared with the experimental results, it is shown that the model can predict the variation of flow
stress with hydrogenation content and deformation temperature well.
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