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ABSTRACT

Using higher order Mindlin plates and piezoelectric materials, eigenvalue problems are considered. Since
piezoelectric . crystal resonators produce a proper amount of electric signal for a thickness-shear frequency, the
objective is to decouple the thickness-shear mode from the others. Design variables are the bulk material densities
corresponding to the mass of masking plates for electrodes. The design sensitivity expressions for the thickness-shear
frequency and mode shape vector are derived using direct differentiation method(DDM). Using the developed design
sensitivity analysis (DSA) method, we formulate a topology optimization problem whose objective function is to
maximize the thickness-shear component of strain energy density at the thickness-shear mode. Constraints are the
allowable volume and area of masking plate. Numerical examples show that the optimal design yields an improved

mode shape and thickness-shear energy.
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