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Investigation of Sound Isolation in Composite Structure of Local
Resonant Phononic Crystals
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Abstract: A local resonant phononic crystal model including four symmetrical vibrators was proposed. By
changing the material components of the vibrator, this phononic crystal model could exist band gap and
sound isolation peaks in different frequency range. In order to widen the frequency range of the sound
isolation, a method was proposed to composite different structures. The structure plays a good sound
isolation respectively in different frequency, and the composite structure can realize the widening of sound
isolation range. The key factors affecting the sound isolation effect are studied through the finite element
method. The results show that, the method can widen sound isolation range effectively, and the research
provide an effective theoretical reference for wideband sound isolation of phononic crystals
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Fig. 1 The symmetrical model of local resonant phononic

crystal with four vibrators
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Table 1 Structure parameters
a/mm b/mm ¢/mm d/mm e/mm f/mm
20 18 7.5 5.5 1 1
%2 HHSE
Table 2 Material parameters
Materials o/ (kg + m™) E/(X10" Pa) v
Epoxy resin 1 180 0.435 0.37
Rubber 1 300 1.175X107° 0.469
Pb 11 600 4.08 0. 369
Steel 7 780 21.06 0.3
Al 2 300 7.76 0. 352
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Fig.2 Symmetrical model with four vibrators
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Fig. 3 Effect of layers of steel vibrators structure on

transmission loss
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Fig. 4 Effect of composite methods on transmission loss
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Fig. 5 Effect of thickness of the thin air layer on

transmission loss
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Fig. 6 Effect of low frequency structure on

transmission loss
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