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ABSTRACT:
Shape memory polymers have the ability to retain a temporary shape, which can be reset to 
the original shape with the use of a suitable trigger, typically an increase in temperature, 
exposure to light and other mechanisms. These temporary shapes can be very complex, 
varied and the deformations involved large. These materials are finding use in a large variety 
of important applications ranging from aerospace to biomedical to sensors/actuators; hence 
the need to model their behavior. The this talk will provide an overview of the different types 
of shape memory polymers, in particular crystallizable shape memory polymers and light 
activated polymers. In crystallizable shape memory polymers the temporary shape is fixed by 
a crystalline phase, while return to the original shape is due to the melting of this crystalline 
phase. For light activated shape memory polymers exposure of the polymer to UV light at a 
specific frequency initiates the formation of cross-links that are responsible for the 
temporary shape. Exposure to UV light of a different frequency is responsible for cleavage of 
these cross-links and return to the original shape. In this talk we will discuss the underlying 
mechanisms and our approach to formulating constitutive equations to model the thermo-
mechanical behavior of these polymers. The modeling is done within the framework of 
natural configurations utilizing a full thermodynamic approach. The application of the 
models developed to different boundary value problems of interest will be discussed.
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