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Topology optimization based on a dynamic homogenization cannot be

established as scheduled due to the convergence problem of the optimization although the sensitivity
by the adjoint method is successfully obtained. We further continue to develop the method. However,
we propose a new concept of a microscopic structure to enhance the sound absorption coefficient in
the low frequency range below 1 kHz. In this concept, flow path in porous material where acoustic
wave propagates is elongated. In this study, closed pores and open pores are aligned alternately and
acoustic wave in normal incidence propagates at the angle of 45 degree. Sound absorption
coefficient at 1 kHz reached to 0.5 for 10 mm thickness by designing the microscopic cell size of
400 micro meters. We also fabricate a proto type by using 3D printer BMF microArch S240 and verified
the effect of the proposed new concept.
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1 Unit cell model of (a) open cell and (b) semi-open cell.
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2 Propagating path of acoustic wave for (a) open cell and (b) semi-open cell.
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3 Sound absorption coefficients for 10 mm thickness.
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4 (a) CAD model, (b) fabricated sample and (c¢) microscopic view of sample for open cell.
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5 (a) CAD model, (b) fabricated sample and (c) microscopic view of sample for semi-open cell.
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6 Comparisons between measured and calculated sound absorption coefficients for (a) open cell and
(b) semi-open cell.
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7 Effects of (a) cell size and (b) throat size for sound absorption coefficients.
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