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ABSTRACT

Purpose: This study intends to develop a nonlinear cyclic plasticity damage model in the framework of
finite element formulation, which is capable of taking large deformation effects into account, in order
to accurately predict the hysteretic behavior of stainless steel structures. Method: The new cyclic
constitutive equations that utilize the combined isotropic-kinematic hardening rule for plastic
deformation is incorporated into the damage mechanic model in conjunction with the large strain
formulation. The damage growth law is based on the experimental observations that the evolution of
microvoids yields nonlinear damage accumulation with plastic deformation. The damage model
parameters and the procedure for their identification are presented. Results and Conclusion: The
proposed nonlinear damage model has been verified by simulating uniaxial strain-controlled
monotonic and cyclic loading tests, and successfully applied to a thin-walled stainless steel pipe
subjected to constant and alternating strain-controlled cyclic loadings.

Keywords: Nonlinear Damage Model, Cyclic Plasticity Constitutive Model Three-Dimensional Finite
Element Analysis, Hysteretic Behavior, Stainless Steel
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Material

Table 1. Damage model parameters for the isotropic and kinematic hardening rules

Table 2] FERH ALY

3.466

70.8

82.71

30.11

1.0

0.5

V3
53.19

Y2

350.0

SUS304

12.5

50.0

Dy

Material

Table 2. Damage model parameters for the damage evolution
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Fig. 1. Comparison of the finite element result with the Fig. 2. Comparisons of the damage evolution predicted by
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