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Thermal-viscoplastic constitutive relation of Ti-6A1-4V alloy and
numerical simulation by modified Johnson-Cook modal

LI Yun-fei" 2, ZENG Xiang-guo', LIAO Yi'

(1.College of Architecture and Environment, Sichuan University, Chengdu 610065, China;
2. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: In order to accurately describe the thermo viscoplasticity constitutive behavior of titanium alloy under high
strain rate and elevated temperature, a modified Johnson-Cook equation was proposed by constructing function of
conversion coefficient about strain rate. And the quantitative relation between decreasing flow stress and adiabatic shear
band appeared in the material was analyzed. All the constitutive parameters could be quickly identified by the local
search optimization algorithm taking least squares method as the object function. By adopting a stress compensation
updating algorithm, a subroutine VUAMT of the proposed constitutive model was programmed on plat of
ABAQUS/Explicit. The finite element simulation of dynamic responses of Ti-6Al-4V titanium alloy under different strain
rates and temperatures are obtained. The modified Johnson-Cook modal can accurately describe the thermo
viscoplasticity dissipation due to good agreement between simulation results and experimental data. The subroutine
VUAMT and applicability of constitutive description for titanium alloy under various strain rates were verified.
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