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ABSTRACT: In this paper, derivation of the STL (Sound Transmission Loss) of a square plate installed in an
impedance tube is discussed using an analytic method. Coupled motion of the plate vibration and acoustic field
is considered. Vibration of the plate and pressure field inside the tube are expressed in terms of the infinite series
of modal functions. Under the plane wave assumption, it is shown that consideration of the first few modes yields
sufficiently accurate results. When the boundary of the plate is clamped, vibration mode is assumed as a
multiplication of the beam modes corresponding to the crosswise directions. The natural frequencies of the
clamped plate are calculated using the Rayleigh-Ritz method. It is found that the STL shows a dip at the lowest
natural frequency of the plate, and increases as the frequency decreases below the natural frequency. Comparison
of the result in this paper with the STL obtained by measurements and FE computations in the reference shows
an excellent agreement.
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Fig. 1. Incidence of a plane wave into a duct with a
plate inside.
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Fig. 3. STL of a plate in an impedance tube using an
analytic solution in Eq. (25).
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