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ABSTRACT: 
Materials contain features at various length-scales ranging from nanometers 
to millimeters collectively called the microstructure of the material.  In 
active materials like shape-memory alloys, ferroelectrics and liquid crystal 
elastomers, the microstructure can change dynamically in response to 
stimuli including heat, electromagnetic fields, light and stress.  This stimulus-
responsive microstructural change gives rise to unusual properties, and 
these can be exploited in a number of applications that convert one form 
of energy to another.  This talk describes some broad principles with 
examples chosen from liquid crystal elastomers.  It also explores the 
possibility of going beyond either by directly exploiting individual 
microstructural features as machine elements or combining microstructural 
changes with structural instabilities in slender structures.
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