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Constitutive modeling for
high temperature flow behavior of V-5Cr-5Ti alloy

QU Feng-sheng, WANG Zhen-hong, ZHANG Hao

(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The flow stress behaviors of V-5Cr-5Ti alloy were investigated at the temperatures of 1150—1400 ‘C and strain
rates of 0.001—1 s™' using thermo-simulation machine. The constitutive equations of flow stress of V-5Cr-5Ti alloy at
high temperature were established by utilizing hyperbolic sine function and introducing the strain factor with six
polynomial fitting, then the accuracy of the constitutive equation was verified. The results show that during the hot
compression deformation of V-5Cr-5Ti alloy, the characteristics of dynamic recrystallization and dynamic recovery are
observed, respectively. The flow stress increases with increasing the strain rate, and decreases with increasing the
temperature. The flow stress of V-5Cr-5Ti alloy predicted by the proposed models with 6th order polynomial fitting

agrees well with the experimental value, the relative error is lower than 6.4% at the overwhelming majority (94%) cases

of the deformation conditions, the average relative error is only 2.84%.
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Fig. 1 Curves of true stress—strain for V-5Cr-5Ti alloy under different conditions: (a) 0.001 s (b) 0.01 s () 0.1 s (d1 5!
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