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Abstract

In this paper, the thermomechanical responses of shape memory alloy (SMA) actuators and their
applications as the shape adaptive structures combining SMA actuators produced in the form of strip
with composite structures are investigated. The numerical algorithm of the 3-D SMA thermomechanical
constitutive equations based on Lagoudas model is implemented to analyze the unique characteristics of
SMA strip. Also, the incremental SMA constitutive equations are implemented in the user subroutine
UMAT by using ABAQUS finite element program. The shape change of structure is caused by
initially strained SMA strip bonded on the surface of the composite structure when thermally activated.
Numerical results show that SMA strip actuator can generate enough recovery force to deform the
composite structure and sustain the deformed shape subjected to large external load, simultaneously.
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Fig. 2 The schematic of SMA model.
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