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Abstract . A finite elastoplasticity model was proposed to simulate deformation behaviors of SMAs under cyclic
loading. First, the explicit formulations of shape functions were given with the rational interpolation method to
exactly match any given experimental data. Second, a finite elastoplasticity J2 flow model based on the logarith-
mic objective rate was built to couple the moving of the yielding center and the expanding of the yielding sur-

face. Third, 3 explicit hardening functions under the single loading cycle were deduced in the uniaxial case, to
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construct the smooth, unified and multiaxial hardening function through introduction of the local factor and the
multiaxial extended invariant. Finally, the model results were compared with the classical test data to prove the
effectiveness of the new model. The research results show that, the new model can produce intense Bausch-
inger effects and simulate the complex deformation of SMAs through improvement of the evolution equation of
the back stress. The new smooth unified hardening function can automatically degenerate under the single load-
ing cycle to give results exactly matching the test data. The effective plastic work evolution law deduced with
the constitutional equation, and the parameter equations dependent on the effective plastic work contained in

the shape functions through rational interpolation, enable the proposed model to predict deformations well.
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