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Establishment of thermal deformation constitutive model of Ti-6Al-4V
titanium alloy based on friction and temperature correction
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Abstract: Ti-6Al-4V is the most widely used medium to high strength titanium alloy for civil airliners.
In the field of forging. the realization of reliable numerical simulation depends on a highly accurate mate-
rial model. Based on the thermal compression simulation method, the present work proposes the friction
and temperature corrections for the true stress-real strain curves by considering the effect of the bulge
factor under different deformation temperatures (750, 800, 850, 900 and 950 °C) and strain rates
(0.001, 0.01, 0.1, 1 and 5 s~ '). The intrinsic model under the working condition is further construc-

ted. The experimental results show that the original measured value is significantly higher than the cor-
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rected flow stress value, and the discrepancy between them enlarges with the increase of the strain, the

decrease of the deformation temperature and the increase of the strain rate. The hyperbolic sine form and

the material constitutive model expressed by Z parameter are established. The friction and temperature

corrections of the true stress-strain curve are of guiding significance for improving the accuracy of the

material model, and provides reference for improving the accuracy of numerical simulation.
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Fig. 1 True stress-strain curves of Ti-6Al-4V alloy under
different temperatures and strain rates
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after (b) compression
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Rheological stress curves after friction correction
under different temperatures and strain rates
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