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Electromechanical transducers are commonly used to produce sound and displacement (actuation).  The recent explosion in the use of feedback controlled active systems has resulted in a large push for increased levels of actuation and the use of actuators over a larger range of temperatures, frequencies and other imposed conditions. This has resulted in the traditional actuator materials, such as piezoelectric and electrostrictive ceramics, being subjected to large applied voltages and a much wider range of conditions of use.  It has also resulted in a search for better actuator materials.  This talk will focus on some aspects of both approaches to increased actuation.  It will review the work of my laboratory in understanding the strain behaviour of piezoelectric and electrostrictive ceramics and polymers under large electric fields over a wide range of frequencies and temperatures and when subjected to stress and also review our work in understanding the properties of the relatively new high-strain relaxor type single crystals and dielectric elastomer actuators.


