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Ferroelectrics are brittle piezoelectric ceramics that have a switchable polarization. They are used as 
sensor and actuator materials, with an example of the latter being the operation of the valves in fuel 
injectors. In the switching process, the polarization direction can be modified by high electric fields 
and large mechanical stresses. Experiments have been carried out at UCSB and elsewhere to 
characterize the switching response under uniaxial and multiaxial electromechanical loading. Further 
insights are gained through a microelectromechanical switching model for polydomain, polycrystalline 
ferroelectric aggregates. A phenomenological constitutive law also has been developed for 
polycrystalline ferroelectrics under the influence of applied electric field and mechanical stress, and 
has been applied in a finite element code. This code has been used to simulate the poling and 
operation of ferroelectric actuators, enabling assessment of design and reliability. Computational 
models also have been developed for the combined electrostatic and mechanical response of large 
strain elastomer dielectrics functioning as capacitors. 
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he twice has been Department Chair. He has published over 220 papers on such subjects as 
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