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ABSTRACT

The paper deals with the energy transmission of the elastic waves obliquely transmitting and re-

fracting through a plate and a pipe. By calculating the transmitting ratio depending on the incidence

angle, the angle corresponding to the maximum transmission was determined theoretically and consid-

ered in the design of ultrasonic transducers for flow velocimetry. Experiments were carried out by

using prototypes of the transducers. Experimentally-obtained transmission ratios were compared with

and confirmed the theoretically-calculated results.
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Fig. 1 Schematic diagram of ultrasonic flow-veloc-
imeter sensors
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Fig. 2 Schematic diagram of an ultrasonic transducer
with a piezoelectric disc and a plastic wedge
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Fig. 4 Reflection and refraction of elastic waves
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Fig. 5 Energy transmission of elastic waves

Table 1 Material properties of the media

; Wave speed(m/s)
Media Meterial Den51ty3
p (kg/m”) @ @
Wedge Plastic 1,320 2,612 1,070
Pipe STS 304 7,300 5,936 3,281
Fluid Water 1,000 1,500 -
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Fig. 8 Transmitted and received signals in a plate
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