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A Constitutive Description of Cyclic Pseudoelasticity for
the NiTi SMAs Involving Coupled Phase
Transformation and Plasticity

ZENG Zhong-min, PENG Xiang-he
(College of Aerospace Engineering, Chongqing University,
Chongqing 400044, P.R.China,)

( Contributed by PENG Xiang-he, M. AMM Editorial Board)

Abstract: According to the main experimental constitutive characteristics of the NiTi shape
memory alloys (SMAs) subjected to cyclic tensile loading, and in line with the constitutive rela-
tionship for the SMAs, an analytical approach and the corresponding numerical algorithm as
well as the computational program were developed. The constitutive description is based on the
mixture theory, employs the Voigt hypothesis, and takes into account the effects of forward
and inverse martensitic transformation, reorientation deformation and plastic deformation. The
pseudoelastic behavior of a NiTi SMA subjected to cyclic tensile loading and unloading was sim-
ulated. The comparison between the computed and experimental results shows that the main
characteristics of the material under cyclic loading can be satisfactorily described, which dem-

onstrates the validity of the constitutive model and the developed numerical program.

Key words: shape memory alloy; cyclic pseudoelastic-plastic deformation; constitutive model;
numerical approach; verification
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