55 35 % 55 7 fin = zh 1 Vol. 35 No.7
2020 4F 7 H Journal of Aerospace Power Jul. 2020

X EHHS :1000-8055(2020)07-1369-07 doi:10. 13224/j. cnki. jasp. 2020. 07. 004

BB iR B = B A B R BT 7= 4=

Bk, TEE, PRA, KUE, Ket, £ #
CRAER S ML T RS2 BE . KJE 030051)

1% . NSO A R R 3R — 3 Helmholtz S 41 R 3 38 o e 78 48 2L 4R 1 75 27 88 1 k) K H
P vk o K R L IR 2R G A5 AR T A 90 T A AR G I R TG L B R T B 45 SR AR I OUR L iR 7 b R g
% 7 FE WA R IR AR Y B, G B T 05 B UE T T A N B A R (W IR A M . AR L A T S B A A R 7
ik F1 06 72 G5 A% 3 5 2 5 R ) AL L R R 5 A R R SR T S R AR AR R . SRR R R .
LIKG TR O HEIN 2 2 kPa I, 5 8 A% 3 457 2 35 — A~ W5 {8 B A PR 45 A8 22 L 45 — A W {B 10 i U0 #2150 Hz,
JIETRE T B Jry 3o R AR 7 2 b L A IS R P XA R P LA R i R A AT PR S R T 4
P —Fo k.

% # W REILR: B SRR HE iR kIR

hESES. V216.5 4; TB5357.2 XHFRERG: A

Noise control of a local-resonant acoustic metamaterials

LU Haifeng, WANG Puhao, YE Junjie, ZHANG Wenhui,
ZHANG Xiaoguang, LI Jing
(School of Mechanical Engineering,
North University of China, Taiyuan 030051, China)

Abstract: In order to control the wide-band noise, An acoustic metamaterial with both
Helmholtz resonance and spring mass system resonance and its control method were pro-
posed.. The double local resonance system was equivalent to the series connection of two
spring mass systems. Theoretical results showed that two local resonance band gaps can be
generated in the double resonance acoustic metamaterials. The correctness of the mathemati-
cal model was verified by the Finite Element Method. Based on the comparison of the influ-
ences of resonant volume and membrane tension on the transmission loss of the system, the
pneumatic modulation was selected to control the tension of the membrane and then the
transmission loss. The measurement indicated that, when the driving air pressure increased
from 0 to 2kPa, the first transmission loss peak of the system kept almost constant while the
second transmission loss peak shifted 150 Hz to the high frequency. The designed local reso-
nance acoustic metamaterials have good control effect on low-frequency noise in the band gap

range, thus providing a method for adaptive control of broadband noise.
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