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Summary

Ultrasonic Standing Wave Detector

Tsutomu YASUDA

(Department of Communication Engineering, Faculty of Engineering)

An apparatus detecting the ultrasonic standing waves along the thin wire
is described. In this apparatus,a barium titanate transducer is coupled to the
one end of the wire, and the transducer emitts the longitudinal waves into the
wire. Then the waves travel along the wire toward the other end of it and
these waves partly reflected according to the conditions of the termination.
When the waves have a sinusoidal waveform of certain frequency, they form
ultrasonic standing waves along the wire.

From the measurements of these standing waves along the wire, we can
obtain the following important quantities in transmission characteristics of
the wire or of the load impedance.

(1) The half wave-length is obtained from the distance between the suc-
cessive minima in the standing wave pattern.

(2) When the diameter of the wire and the density of the wire material
is known, the Young’s modulus of the materials and the characteristic acoustic
impedance of it will readily be calculated.

(3) From the standing wave ratio, the reflection coefficient of the load
terminating the wire will be calculated.

(4) And, at the same time, if the distance from the terminating point
to the point where the velocity indicates a minimum amplitude is known, the
value of the mechanical impedance of the load will be calculated by the
ordinary impedance chart.

The principle of these methods, instrumental consideration, and some

observed results are discussed.



