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Abstract

This paper investigates coupled electro-elastic shear waves propagating along.a’piezoelectric
finite width waveguide consisting of layers separated by metallized interfaces and arranged in a
periodic way along the guide. The modified matrix method is applied.toiobtain the dispersion
equation for a waveguide with straight walls. Bragg resonances and the presence of trapped
modes and slow waves are revealed and analysed for a periodic structure consisting of unit
cells made up firstly from two different piezoelectrie®materials, and secondly from two
identical piezoelectric materials. An analytical expression. for the transmission coefficient for
the waveguide with a defect layer is found that can be used to accurately detect and control the
position of the passband within a stopband. This can be instrumental for constructing a
tuneable waveguide made of layers of identical piezoelectric crystals separated by metallized

interfaces.
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1. Introduction

Recently the problem of elastic wave propagation in piezoelectric periodic structures has
been attracting=increasing attention due to extensive applications in smart materials and
structures,.particularly those made of two or more different constituents arranged periodically.
For example, thin film piezoelectric layered structures have been widely used in high
frequency, high performance, small size, low cost, low energy consumption technologies.

Electro-mechanical coupling in piezoelectric materials can significantly affect the
properties of acoustic waves in periodic structures and reveal new properties compared to those

of purely elastic crystals. These properties have been widely discussed and investigated in one,
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