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Measurement and Prediction of Acoustical Impedance 

 for a Elastically Restrained Composite Plate 

Containing Foam Material�
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Abstract 

 

    In this project, acoustical foam materials 

are applied to form the composite plates, and 

the acoustical impedance of the composite 

plates are predicted and measured. First, 

Biot’s poroelasticity theory and finite 

element techniques are used to formulate the 

equations of motion of the poroelastic layer. 

Next, using the Timoshenko plate theory, the 

mode shapes and transmissibility functions 

of composite plates subjected to elactic 

restraints are derived.  It is found that the 

vibration level and the sound absorption 

capability of the composite plates can be well 

managed by adjusting the material 

coefficients as well as the dimensions of the 

poroelastic layer and the elastic restraints of 

the composite plates.  

 

Keyword�porous composite plate, acoustical 

impedance, finite element, elastic restraints 
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� 0.91 

� 0.86 

M[Pa] 116279 

E[Pa] 8300 

N[Pa] 3183 

A[Pa] 6348 

Q[Pa] 5000 

R[Pa] 86000 

11 [Kg/m3] 46 

12 [Kg/m3] -0.001 

22 [Kg/m3] 1.1774 

b[N*s/m2] 60000 

�� ��������

�  � �� 1 �� 2 

l[m] 0.3 0.3 

d[in] 1.25 1.25 

h[in] 1 0.5 
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