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Abstract: Based on the superplastic grain boundary sliding mechanism of titanium alloy, an Arrhenius

constitutive equation for the superplasticity of Ti-6Al-4V titanium alloy that takes into account the material

parameters and thermal activation energy, as well as the compensation of deformation temperature and

strain rate was first established in this paper. Based on the superplasticity rheological curve of Ti-6 Al-

4V titanium alloy and the strain rate sensitivity coefficient m, the superplastic rheological behavior of Ti-

6Al-4V titanium alloy under the temperature ranging from 700 ~ 950 and the strain rate conditions

ranging fromwas analyzed. It is found that the mechanisms affecting the superplastic rheological behavior

. 32 .
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of the alloy are different under different deformation temperatures and strain rates. Subsequently, based
on the above conclusions, the influence of deformation temperature on the material parameters,and the
influence of deformation temperature and strain rate on the material parametersand activation energy Q
were introduced to establish a modified Arrhenius constitutive model for Ti-6Al-4V titanium alloy
considering the compensation of deformation temperature and strain rate. Finally, the outcomes predicted
by the modified constitutive model were compared with the experimental results and the prediction
results of the physical constitutive model in the literature. The results show that the modified Arrhenius
constitutive model established in this paper has better prediction accuracy, with the minimum prediction
error being 0. 04 %.

Keywords: Ti-6Al-4V titanium alloy; superplasticity; rheological behavior; Arrhenius constitutive

model; compensate
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