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Prediction and Measurement of Acoustical Impedance for
Slab Type Foam with Finite Length
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In this study, theoretical and experimental methods are
proposed to obtained the acoustic impedance of a
poroelastic slab.  After the predicted results are verified by
experimental results of air filled polyurethane foams, the
theoretical method is then applied for parametric studies.
First, Biot's poroclasticity theory is used to formulate the
equations of motion on poroelastic slabs. The Galerkin
type finite element method is used to solve these equations
and the stiffness matrix is then derived. The acoustic
impedance is then obtained for the case of an impulsive
displacement loading applied to the top surface of a slab.
Comparisons of three dimensional, two dimensional, and
one dimensional acoustic impedances as well as the
cxperimental rtesults are then made It is found that
increasing the value of the length to thickness ratio will
move the critical frequency to the lower frequency side, and
it increases the impedance as well.  If the dimension of the
slab is fixed, it is cbserved that the critical frequency
decreases as the dissipation coefficient increases, but the
maximum value of the impedance is independent of the
dissipation coefficient. Such a slab can thus be applied for
noise and vibration control by adjusting its geometry or the
dissipation coefficient.
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