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Abstract:In order to solve the problem of low frequency vibration and noise of interior panel structure of high—
speed train, a "cap type" phononic crystal structure was designed based on local resonance mechanism. Based on
the finite element method, the "cap type" phononic crystal unit model was established, and the energy band

structure of the unit cell was calculated, and the complete band gap of 183.35~245.14 Hz was obtained. Then,
combined with the interior panel, the model of periodically arranged "cap type" phononic crystal trim panel was
established. The vibration and sound radiation characteristics of the phononic crystal trim panel under the verti-
cal unit concentrated force excitation and the sound insulation characteristics under the background sound field
excitation were analyzed, and the influence of the damping of the trim panel on the sound and vibration charac-
teristics of the phononic crystal trim panel was explored. The results show that: compared with the ordinary trim
panel, the vibration acoustic radiation characteristics of the trim panel of phononic crystal have a better suppres-

sion effect in the band gap range of 180~210 Hz, and it has a better sound insulation characteristics in the fre-
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quency range of 10~500 Hz; the damping loss factor has a more obvious effect on improving some weak points of

the acoustic vibration characteristics of the phononic crystal trim panel, which can significantly suppress the vi-

bration control vibration sound radiation peak point and improve sound insulation trough point.

Key words: high—speed train; trim panel; phononic crystal; band—gap characteristics; acoustic vibration charac-

teristic
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Fig.1 Cell structure
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Tab.1 Cell structure

mm
Variable a e d, d, d; dy h, h,
Numeric 35 5 6 14 20 4 4 6
value
x2 MHSER
Tab.2 Material parameter table
Material p/(kg/m?) v E/Pa
Homogeneous board 1 300 0.368 4.350x10°
Elastic base 1 300 0.470 1.175x10°
Quality hat ring 17 800 0.270 3.600x10"
Fixed—film
610 0.450 1.400x10"
biological reactor leg
Trim panel 1950 0.100 2.500%x10"
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