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Fig.1 Single coated phononic crystal
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Fig.2 Double coated phononic crystal

(b) a5 H4

®1 MRSH

Table 1 Material parameters
s e HPERT R E/GPa HEL /N
p/(kg/m®)
A 11600 40.8 0.369
BORERR ) 1300 1.175e-4 0.469
COHfE) 980 2e-4 0.49
DR ) 3970 435 0.370
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Table 2 Material dimensions

a/mm R /mm R,/mm R,/mm
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Fig.5 Band structure of single coated phononic crystals
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Fig.6 Band structure of double coated phononic crystals
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Table 3 The range of the first bandgap band with different
cladding thicknesses

A4 2% /mm 1.0 1.5 2.0 25
HLIEITR Hz 20525 6479 7456 8318
LA R/ Hz 786 739 712 563

W 9E/Hz 261 260 256 255

2700 ! '

2400

2100

1800

1500

A Hz

1200

900

600

300

2100 T

1800 -

1500 —

1200 L

900 - B

P /Hz

600 - E

300 g g!! -
0 1
X

K8 ANIF) LR R X L A REA 4544
Fig.8 Band structure of different cladding thicknesses
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Fig.9 Band structure of different coating thickness ratio
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Table 4 The range of the first bandgap band with different
coating thickness ratio

A8 T p=0.5 p=1.0 p=15 =20
Hi— R/ Hz 525 377 370 319
H— IR Hz 980 685 606 573

K7 95 /Hz 455 308 236 254
AR IR Mz 2253 1481 1402 1356
AR/ Hz 2284 1523 1451 1425

A /Hz 31 42 49 69
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Characteristic Research of Band Gaps in Local Resonant Phononic Crystals
with Claddi
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Abstract: Low-frequency vibration and noise reduction of civil aircraft is a practical problem that needs to be solved
urgently, and the local resonant phononic crystal with coating has excellent low-frequency noise reduction
performance. Mastering the bandgap characteristics is a critical step in solving the problem. Based on the basic model
of single cladding phononic crystal, the energy band structure of double cladding phononic crystal under the same
working condition is analyzed. The modal analysis of the upper and lower boundary of the band gap is carried out.
The reason of the low frequency band gap in the double cladding layer is discussed. The influence of structure
parameters on the band gap of the coated phononic crystal is further studied. It is found that with the increase of the
thickness of the cladding layer, the overall band gap moves to low frequency, the number of band gaps increases, and
the bandwidth changes little. For double cladding phononic crystals, with the increase of the ratio of the outer cladding
thickness to the inner cladding thickness, the band gap moves to the low frequency, the initial frequency of the first
band gap gradually decreases, the bandwidth gradually decreases, and the second band gap gradually opens, and
increases with the increase of the thickness ratio. The results of this paper will provide some theoretical guidance for
practical engineering application.

Key Words: phononic crystals with cladding; energy band structure; modal analysis
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