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Free Vibration of a Quadrangular Membrane
with an Arbitrary Shape

Toshihiro IrRIE, Gen YAMADA and Kaneo YODA
(Received June 30, 1979)

Abstract

The free vibration of a quadrangular membrane with an arbitrary shape is analyzed by
use of the Galerkin method. For this purpose, a quadrangular membrane is transformed
into a square membrane with edges of unit length by the transformation of variables. By
applying the Galerkin method to the equation of motion of the membrane, the frequency
equation is derived analytically, where a double Fourier series is used as an admissible
function expressing the transverse deflection of the membrane.

The present method is applied to quadrangular membranes symmetrical with respect to
one of the diagonals; the natural frequencies (the eigenvalues) and the mode shapes of the
membranes are calculated numerically and the effects of the shape of the membrane are studied.
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