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Table 1 Chemical composition of Ti-6Al-4V-0.1Ru titanium
alloy used in the tests (w/%)

Al \% Ru o C H Ti

5.99 4.01 0.10 0.08 0.0089 0.0029 Bal.

Bl 1 Ti-6Al-4V-0.1Ru £k & &1k B 41
Fig.1 Initial microstructure of Ti-6Al-4V-0.1Ru titanium alloy
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Fig.2 Typical flow stress curves in the isothermal compression
of Ti-6AIl-4V-0.1Ru titanium alloy: (a) 850 C, (b) 1050 C,
(c) 0.01 s and (b) 10 s
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Fig.3 Peak stress changes in the isothermal compression of
Ti-6Al-4V-0.1Ru titanium alloy
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Fig.4 Optical microstructures of Ti-6Al-4V-0.1Ru titanium alloy deformed at different temperatures and strain rates: (a) 800 C, 0.1 s%;
(b, d) 850 ‘C, 0.1s% (c)850 °C,0.01s"
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Fig.5 Optical microstructures of Ti-6Al-4V-0.1Ru titanium alloy deformed at different temperatures and strain rates: (a) 950 ‘C, 0.01s%;

(b) 1100 °C, 0.01s™; (c) 1100 C,0.1s™
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High Temperature Behavior and Constitutive Model of Ti-6Al-4V-0.1Ru Titanium
Alloy Used for Oil Country Tubular Goods

Liu Qiang'?, Bai Qiang?, Tian Feng?, Yu Yang®, Hui Songxiao®, Song Shengyin?
(1. State Key Laboratory for Fabrication & Processing of Nonferrous Metals, Beijing General Research Institute for Nonferrous Metals,
Beijing 100088, China)
(2. State Key Laboratory for Performance and Structural Safety of Petroleum Tubular Goods and Equipment Materials, CNPC Tubular
Goods Research Institute, Xi‘an 710077, China)

Abstract: The hot deformation behavior of Ti-6Al-4V-0.1Ru titanium alloy was investigated by isothermal compression on Gleeble-3500
thermal simulator under the conditions of deformation temperature ranging from 800 <C to 1100 <C and strain rate ranging from 0.01 s to
10 s. The results reveal that the peak stress of Ti-6Al-4V-0.1Ru titanium alloy increases with decreasing the deformation temperature and
increasing the strain rate. The softening mechanism is dynamic recovery below 950 <C and dynamic recrystallization above 950 <C. The
constitutive equation of Ti-6Al-4V-0.1Ru alloy was calculated by a linear regression analysis in two phase regions in the form of
Arrhenius-type relationships. It is found that the apparent activation energies are calculated to be 720.477 kJ/mol and strain rate sensitivity
index is 4.809. By introducing the influence of strain on the material constants of o, n, A and Q, the fixed constitutive model of flow stress
was established. Through comparing the experimental and predicted results, the correlation coefficient reaches 96.9%, illustrating that this
constitutive model had better prediction precision.
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