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Band gap characteristics of a new type of compound local
resonance phononic crystal

CHEN Qiqi, ZHANG Bo, BAI Yutian, WANG Liheng
(School of Mechanical Engineering, Ningxia University, Yinchuan 750021, Ningxia, China)

Abstract: In this paper, a new type of compound local resonance phononic crystal is designed, and the corresponding
spring-mass equivalent model is established to calculate the upper and lower boundary frequencies of the band-gap. At
the same time, the generation mechanism of the resonance band-gap is analyzed by the finite element method. The
band-gap characteristics of the phononic crystal are studied according to the displacement modes at the start and end of
the band-gap. The results show that the phononic crystal structure creates three complete band-gaps at a frequency of
about 2 200 Hz, one of which is a broadband gap with a bandwidth of 406.17 Hz. The transmission characteristics of the
phononic crystals with limited periodic structure are simulated and the sound insulation test is carried out, and the elastic
wave propagation is hindered in the same frequency band. Finally, several factors affecting the band-gap of phononic
crystal are analyzed, and how to regulate the upper and lower boundary of band-gap is discussed. The results provide a

new idea and method for phononic crystal to obtain wide and low frequency band-gaps.
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Fig.1 The cell structure of multi-harmonic phononic crystal
and its plane diagram
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Table 1 Structure parameters of phononic crystal cell

a/mm b/mm c/mm d/mm e/mm

15 12.8 10 8 6

*2 BFTraFaExHmRsi

Table 2 Material parameters of phononic crystal cell

" ZEE p/ 7 A BUIBE L
Kk (kg'm’) E/(10'° Pa) mme)mhw”

IRERHE 1180 0.435 0.159  0.368

AR 1300 1.175x10°  4x10°  0.469

h 2730 7.76 2.87 0.352

G 7780 21.06 8.11 0.300

| 8 950 16.46 7.53 0.093

i 11 600 4.08 1.49 0.369

i 19 100 35.41 13.11 0.350
% 19 500 8.50 2.99 0.4214
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