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High-sensitivity measurement of liquid properties with a pipe structure sensor
using multiple roundtrips of shear acoustic wave

Takayanagi, Shinji
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When a liquid contacts with a solid surface on which an acoustic wave is
propagating, the acoustic-wave velocity and amplitude change due to the liquid characteristics such
as a viscosity. Therefore, the characteristics of the liquid loaded onto the propagation path can be

measured by the velocity and amplitude change. In this study, pipe structure sensors using shear
horizontal (SH) acoustic wave roundtrips which leak little to the liquid were fabricated. First, the
wave propagation simulation of c-axis parallel oriented zZnO film/silica glass substrate structure
was performed. From the results, a pipe sensor with a diameter of 20 mm was prepared. The amplitude
change due to the viscosity of the liquid was observed by the measurements of the wave propagation
and liquid loading characteristics. Furthermore, the fabrication of a pipe sensor with a diameter of
6 mm was examined to miniaturize the pipe sensor.
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