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Abstract:

Micro-scale resonators are attractive for communication and signal-processing applications. In
the resonators considered here, piezoelectric actuation is used to excite the composite structures
on the input side and piezoelectric sensing is carried out on the output side. Analytical and
numerical efforts being carried out to understand nonlinear phenomena in these resonators as
well as to develop design tools for such systems will be presented. In the first component of the
talk, it will be discussed as to how linear and nonlinear finite element analyses can be used to
study the influence of axial loads, predict buckling, and explain experimental observations. In
another component, parametric identification schemes being used to determine residual stresses
and linear and nonlinear characteristics of these resonators will be presented. = Nonlinear
oscillations of clamped-clamped and free-free micro-electromechanical filters will also be
addressed, and nonlinear analysis being carried out to explain experimental observations of
nonlinear phenomena will be presented. To close the talk, possibilities for intrinsic localized
modes in resonator arrays and other work in progress will be discussed.
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