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Analysis of 3-D non-linear truss smart actuator using SMA
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ABSTRACT

Shape memory alloys (SMA) have interesting features which are the superelastic effect (SE), shape memory effect (SME), two-
way SME (TWSME), and so on. These are utilized in actuation factor. The thermo-mechanical constitutive equations of SMA
proposed by Lagoudas et al. were employed in the present study for simulating SMA truss structures. The constitutive equation
includes the necessary internal variables to account for the material transformations and is utilized in the non-linear finite element
procedure of three dimensional truss structures that composed SMA bar (wholly or partially). In this study, we observed which
element should be actuated to get a desired shape (actuation shape) from computational analysis. To reach this goal, we apply SMA
constitutive equation to non-linear finite element formulation. And then, we simulate two-way shape memory effect as well as
superelastic effect of various three dimensional truss using SMA.
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Fig. 2 Deformed shape of 3-D SMA structure

560

Force-Displacement Curve at 8-NODE
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