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A micro-actuator capable of significant force and displacement remains an outstanding challenge in the devel-
opment of micromachines. Active materials are attractive for their large work per unit volume, and specifically
ferroelectrics since they are electrically activated. However, conventional piezoelectric materials display limited
strains (0.1%), and conventional configurations like bi-morph cantilevers are too constrained to deliver the nec-
essary performance. This talk will describe an alternative strategy that combines a new mode of electrostriction
in ferroelectrics that explicitly use domain switching to deliver extremely large strains (1–6%) at moderate forces
and electrical fields along with a new approach to microactuators that use partially released thin films. Together
this strategy enables micro-actuators with large force and displacement. This talk will describe the theoretical
analysis of the domain patterns in bulk and thin film ferroelectric perovskites that led to this strategy, detailed
computational studies for specific designs and the subsequent experimental validation.
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