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Table 1 Material properties of liquids

Density/  Longitudinal  Viscosity Permittivity

(kg'm~?) velocity/(m-s~")  (cp) (1/#0)
DI water 1000 1500 0.9 80
glycerol 1260 1923 934 46.5
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Fig.7 The variations of attenuation along with the thickness

of glycerol for APM-5
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THE THEORETICAL ANALYSIS OF ACOUSTIC PLATE WAVE IN
PIEZOELECTRIC PLATE WITH FINITE FLUID LOADING

Yang Mingyi") Chen Jichao

(Department of Mechanical Engineering, National Taiwan University, Taipei, Tatwan, China)

Abstract This article presents the attenuations and phase shifts of the acoustic plate wave modes (APMs)
with finite liquid loading in piezoelectric plates. The partial wave theory is applied to analyze a piezoelectric
plate loading with liquid. The first 20 APMs in 128°YX+90°LiNbO3 plate with DI water and glycerol loading
are theoretically calculated. The variation of phase velocity and attenuation of APMs with different thickness
of glycerol also presented. The results shown in this paper are essential for using the APMs in the designs of

liquid phase sensors.

Key words piezoelectric plate, acoustic plate modes, partial wave theory, viscous sensors, finite thickness
fluid
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