28

225} AEAL A vide] BAssh Ad AAGA 2
PEET Y

The Interaction Between Stress Waves in Elastic Solids for an Ultrasonic

Viscometer and Adjacent Viscous Fluids
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ABSTRACT

The effects of the viscosity of an adjacent viscous fluid on the characteristics of the elastic waves have been studied
theorefically and experimentally. Expressions for the wave speed and atienuation of the elastic waves of transverse motion,
such as the torsional wave propagating in a circular cylinder and the Love wave in a layered half-space solid, have been
obtained as functions of the viscosity and mass density of the fluid by exact and asymptotic analyses. The theoretical
results have been compared with experimental observations, and it has been demonstrated that a device described herein
can be used as a sensor for measuring the viscosity of a fluid with a known mass density.
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Fig. 1. Schematic diagram of (a) the torsional waveguide and
(b) the layered substrate with a viscous fluid.
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fig. 2. The attenuation and phase speed of the torsional wave

depicted as a function of R for @~1.0 and various p.
Symbols and lines represent the exact and asymptotic
solutions, respectively.
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Fig. 3. The attenuation and phase speed of the Love wave
depicted as a function of R for =10 and various
p. Symbols and lines represent the exact and
asymptotic solutions, respectively.
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