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A PECULIAR ACOUSTOELECTRIC WAVE IN
PIEZOELECTRIC LAYERED STRUCTURE Y

Wang Zikun Liu Hua Liu Yongchao Shen Yapeng
(Department of Engineering Mechanics, Xi’an Jigotong University, Xi’an 710049, China)

Abstract The propagation characteristic of the Rayleigh wave in the piezoelectric solids can
be applied to make many kinds of surface acoustic wave devices such as the filters, delay lines
and amplifiers etc., these devices are utilized extensively in the fields of électronic, ultrasonic
technology and microwave communication. But there is a kind of lateral and horizontal polarization
surface wave (acoustoelectric wave or Bleustein-Gulyaev wave) which can.only propagates in the
piezoelectric medium. The characteristic of B-G wave is not utilized in general cases up to now
for its large penetration depth.

As to a layered structure with different piezoelectric layer and substrate in ideal contact, it is
discovered and proved by analytical method in this paper that when their piezoelectric and dielec-
tric constants are satisfied with certain relationship, a reculiar acoustoelectric wave (shear surface
wave) could propagate in the structure. As the wave propagates, its mechanical perturbation
and electromagnetic perturbation are coupled, but its mechanical perturbation only takes place in
the layer and the displacement of the particles in the substrate is always zero. The propagation
condition of the above surface wave and its corresponding velocity equation are obtained, several
numerical examples are also given. The results in this paper indicate that the thickness of the
layer can be the same order as the wavelength, and even shorter than a wavelength. Therefore,
the work of this paper not only reveal a peculiar motion in the piezoelectric layered structiire, but
provide the theoretical foundation for the practical utilization of acoustoelectric wave as well.,
Key words piezoelectric layered structure, electro-mechanical coupling, peculiar acoustoelectric
wave, velocity equation, microwave device
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