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Fig. 1 First cycle and half-life cycle hysteresis loops
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Fig. 6 Damage accumulation curves of node A
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Fig. 7 Von Mises equivalent stress contours
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components contours
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A simple numerical implementation method for anisotropic
damage coupled viscoplastic constitutive model

WANG Yuanliang, LI Changshuo, XU Hong. ZHU Zhongliang. NI Yongzhong”
(School of Energy,Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: A simple numerical implementation method is proposed for the Chaboche-type viscoplastic
constitutive model coupled with Lemaitre anisotropic damage theory. Using the decoupled algorithm, the
damage tensor is updated based on the forward difference format at the beginning of each incremental
step. The damage tensor is considered as a constant in the discretization process of the constitutive
equations. Based on the hypothesis of strain equivalence,the formulations containing only partial tensors
are constructed in the effective deviatoric stress space,and the radial return process is simplified to solve
a nonlinear scalar equation concerning the accumulated plastic strain increment. The numerical
implementation method and the derivation of consistent tangent operator are provided based on the Voigt
notation scheme. The comparison between the experimental data and the simulation results of isotropic
scalar damage model under uniaxial and multiaxial stress states validates the effectiveness and high
computational efficiency of this method. Numerical results under different time step sizes also indicate
the good accuracy and stability.

Key words: anisotropic damage; viscoplastic constitutive model; numerical implementation; radial return
algorithm;finite element method



