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Two methods are presented for modeling power piezoelectric sandwich transducers, composed of a stack of piezoelectric ceramics terminated at both extremities with steel masses. The piezoelectric ceramics are rings connected by a bolt that passes through their centers and is clamped at both ends to apply tension to the stack. This transducer may be solved by a very efficient analytical method called Chain Matrix, which uses electric and acoustic matrices to describe the interactions between successive layers.  Chaining these matrices provides a model of the complete transducer. The second modeling method is based on the finite element method. Both methods allow to calculate the electrical impedance of the transducer to determine the resonant and antiresonant frequencies. To achieve different optimization criteria, parameters of the transducers may be changed and the results rapidly examined. These methods were applied to construct a prototype transducer. Experimental and simulated results showed good agreement. In conclusion, these modeling methods are accurate, constituting a useful tool for designing power transducers.
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