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Band gap characteristics of the layered phononic crystal with
double-cycle structure
QI Peng-shan, DU Jun, JIANG Jiu-long, DONG Ya-ke, ZHANG lJia-long

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an 710038, Shaanxi, China)

Abstract: A layered phononic crystal structure with five elements and double cycle is designed, and it is simplified to a
one-dimensional phononic crystal. Then, the band structure is derived by using transfer matrix method. The elastic wave
or sound wave propagation can be effectively suppressed within the range of the band gaps and the noise control can be
achieved. Meantime, the first bad gap is changed when the internal cycle is cancelled and the effect of rubber layer
thickness on the width of first band gap is analyzed. The results show that this structure can get lower band gap frequency
and lower structure mass compared with the simple two element structure, and the internal cycle mainly affects the band

gap width. With the thickness of rubber layer increases, the band gap frequency is reduced further.
Key words: phononic crystal; double cycle; noise control; transfer matrix method; finite element
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Fig.1 Single cell diagram of the layered structure with five elements
and double cycle
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Fig.4 Band diagram of the layered structure with five elements

L5 XU EERATEL oA B SO A BN 3 57 5%
U5 N =0 M e p e S LS R DR (VS
PRI N 25 5 AR o
2.3 HEBREBREXNHRARNE

RIS G O HOCR, WFFUREBIZ 1)
JE REARAR XS 55— BRI . SRR R R AN 8
mm 1% 20 mm, ALK LAICRERRE 1:1.
HARGR IR 2 K& 5.

R2 EERERETAME—SHEMZM
Table 2 The effect of the rubber layer thickness change on the first

band gap frequency
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Fig.5 Diagram of the effect of the rubber layer thickness change on
the first band gap frequency
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