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Performance analysis of composite piezoceramic actuator
by assumed strain elements
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ABSTRACT

This paper deals with a fully coupled piezoelectric-mechanical assumed strain solid element that can
be used for geometric and material nonlinear modeling of thin piezoelectric actuators. Since the assumed
strain solid element can alleviate locking, the element is suitable for performance analysis of very thin
actuators without locking. A finite element code is developed based on the finite element formulation
and validated by solving typical numerical examples such as bimorph and unimorph beams. Using the
code, we have conducted performance analysis for LIPCA actuator. The estimated actuation
displacement of LIPCA agrees well with experimental data under low prescribed voltage.
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