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ABSTRACT:

Recent investigations of the physical response of shape memory alloy structures,
under a wide range of thermal and mechanical loadings that link careful
experiments with detailed numerical simulations are presented. First, the structure of
a newly devised consfitutive modeling framework  describing  the
thermomechanical response of SMAs is discussed. The construction of the model is
based on a usual flow-theory plasticity framework with kinematic hardening. One
novelty of the approach is that a single transformation, i.e. yield, surface in
effective stress and effective temperature space is infroduced, and an associated
flow rule then governs the evolution of the transformation strain and entfropy. To

capture the multitude of SMA behaviors, a fransformation potential function is

infroduced in fransformation strain and entropy space for the derivation of the

back stresses and back temperatures that define the kinematic hardening

Chad M. Landis behavior. The model is capable of capturing the asymmetries in tension versus
compression for transformation strain, fransformation stress, and in the hardening in
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. simulafion of SMA strips, tubes, and cracks subjected to a wide range of
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thermomechanical loadings (tension, compression, bending, iso- and non-
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