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Measurement of Vibration Modes of a Bolted Rectangular
Plate by a Sound Visualization Method

Kohshi NisHIDA, Fuminari TAKANAKA and Akira MARUYAMA

Abstract

This paper deals with theoretically and experimentally the relation between the sound field radiated
from a rectangular plate with bolted support along all four edges and the mode of vibration of the plate.
The computation of the radiated sound field is based on the Huygens-Rayleigh integral and the assumption
that the deflection function of the bolted plate is expressed approximately by that of a plate with simple
or clamped support on all four edges. The measurement of the radiated sound is performed by the
photographical sound visualization method used as a trial, in which three colored light emitting diodes are
used, which go on and off according to the magnitude of sound pressure level.

The results may be summarized as follows : (1) The distribution of sound pressure level measured in
a scanning plane parallel to the rectangular plate vibrating in a mode shape shows a similar tendency to
that of deflection amplitude of the plate. (2) It was confirmed theoretically and experimentally that even
the higher modes of a rectangular plate could be measured, without touching the plate, by the sound
visualization method. (3) Only doubly symmetric modes can be excited by the exciting method using a loud
speaker.
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Mode shape (Clamped support) Mode shape (Simple support)

Calculated SPL (Clamped support)

Mode shape (Clamped support) Mode shape (Simple support)

(b ) Mode(3,3) , 1566 Hz , L = 10 mm
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