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Abstract

Thermo-mechanically coupled cyclic deformatiorftero occur in metallic components
subjected to cyclic loading. A framework of thernm@chanically coupled elasto-plasticity
(including rate-independent or rate-dependent iglifgtis first presented in this work based
on the thermodynamic laws and logarithmic strets fEhen, a specific thermo-mechanically
coupled elasto-viscoplastic constitutive modeldastructed from the framework to describe
the thermo-mechanically coupled cyclic deformatioh 316L stainless steel by using
combined nonlinear isotropic and kinematic hardgmninles and considering the internal
thermal production. The nonlinear kinematic hardgmiule is extended from that originally
proposed by Abdel-Karim and Ohno (2000) and Ohnt Ahdel-Karim (2000) for small
deformation; and a cyclic hardening-softening-hanadg feature observed in the cyclic test of
the steel is reflected by using a nonlinear isotrdpardening rule consisting of several
component equations. The strain amplitude depemrdehcyclic hardening is considered by
introducing a memory surface of plastic strain sgd by Chaboche et al. (1979), and the
additional hardening effect caused by the non-prtopmal multiaxial cyclic loading path is
involved by using the non-proportionality parametefined by Tanaka (1994). Furthermore,
the proposed constitutive model is implemented anfiinite element code (e.g., ABAQUS)
by combining the user subroutines UMAT and UMATHHInally, the proposed model is

verified by comparing the predictions with the esipental results of 316L stainless steel. It
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