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Experimental research on impedance tube of composite structure
made by quadratic residue diffuser and micro-perforated plates
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Abstract: The traditional acoustic absorption structure, due to poor sound absorption effect and narrow absorption
band, cannot meet the audio requirements. We combine the quadratic residue diffuser (QRD) which has good diffusion
performance with the micro-perforated panel so as to get a better absorption-diffusion structure. The experimental re-
sults of the impedance tube show that when micro-perforated plates are combined with QRD, the half-peak width of
the micro-perforated plates is improved and they also have two absorption peaks as the QRD structure has. The peak of
acoustical absorption coefficient is improved to 0.6 from 0.27 and the width of absorption frequency band improved to
300Hz. The experiment results also show that with the increase of the perforation rate of the micro-perforated plate,
the absorption peaks of the composite structures decrease. The absorption frequency band moves to higher frequency
along with the increase of the perforation rate of the micro-perforated panel. And the absorption frequency band move
to lower frequency along with the increase of the thickness of the micro-perforated panel. With the increase of the
thickness of the micro-perforated panel, the absorption peaks of the composite structure decrease.
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Fig.1 The measurement system for SW type impedance tube
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Table 1 The material specifications used in the experiment of

impedance tube
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