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Microstructural Optimization of Cellular Acoustic Materials
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Abstract; A microstructure based acoustic model is introduced, which can be used to optimize the
microstructure of cellular materials and thus to obtain their optimal acoustic property. This
acoustic model is an unsteady one which is appropriate in the limit of low Reynolds numbers. The
model involves three elements. This first involves the propagation of acoustic waves passing the
cylinders whose axes are aligned parallel to the direction of propagation. The second model
relates to the propagation of acoustic waves passing the cylinders whose axes are aligned perpen-
dicular to the direction of propagation. In both cases the interaction between adjacent cylinders is
taken into account by considering the effect of polygonal periodic boundary conditions. As these
two models are linear they are combined to give the characteristics of propagation at arbitrary
incidence, The third model involves propagation passing spheres in order to represent the joints.
Heat transfer is also included. These three models are then used to expand the design space and
calculate the optimum cell structure for desired acoustic performance in a number of different
applications. Moreover, the application fields are also analyzed.
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