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Measurement of the Torsional Vibrations in Nonuniform
Waveguides by Using an In-plane Laser Vibrometer
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Abstract Torsional characteristics of nonuniform circular waveguides were studied experimentally by using an
in-plane laser vibrometer. The circumferential displacement along ‘the axis of a rod was measured as a
response of the torsional oscillation excited at one end of the rod. The experimental results obtained for a
stepped circular rod and a conically-tapered rod were compared with theoretical predictions. The results of this
paper show the possibility of using the in-plane laser vibrometer for the measurement of torsional vibrations.
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Fig. 1 Schematic diagrams of two-types of
nonuniform waveguides; (a) a stepped rogd,
(b) a conically-tapered rod
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Fig. 2 Schematic diagram of the differential laser
Doppler method
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Fig. 3 Schematic diagram of
measurement system
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Fig. 4 Photographs of the experimental measurement
system; (a) experimental apparatus, (b) rod
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Fig. 5 Calculated and measured response of the
stepped circular rod {f = 146 kHz)
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