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00O 00O 0O O O Shape-memory polymers [ SMPs[ , both thermosets and thermoplastics, are an exciting class
of polymers that have the ability to store a temporary shape,possibly for long periods of time, and then recover a
predetermined permanent shape when subjected to an environmental stimulus. The most common stimulus is
temperature; however, recent efforts have focused on other stimuli, including light, magnetic fields, humidity, and
chemical concentration fields [1]. While SMPs have existed and been used in engineering applications for decades,
[ e.g., cross-linked polyethylene was employed for heat shrink as early as the 1960s [2]0 , modern applications in
the biomedical, aerospace, and transportation industries, among others, are fueling interest in them from new
perspectives. These include the potential for SMPs to assume multiple stable shapes that can be switched among
each other [3]. Shape-memory polymers share some macroscopic behavioral features with the more common
metallic shape-memory alloys, but they promise to impact different and more diverse applications. The application
potential is especially attractive because it can take advantage of many existing polymer processing techniques,
e.g.,various extrusion and molding processes. This can make SMP processing less expensive than SMA processing.
Furthermore, SMPs can be tailored via the polymer chemistry to yield a wide range of macroscopic mechanical and
physical properties. The synthetic design can also endow them with multi-functionality. Perhaps the most striking
is the ability to biodegrade, which renders them attractive for implantable biomedical applications. SMPs can also
be used as a matrix in various composite architectures ranging from nanocomposites [4-6] to deployable structural
composites [7,8].
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