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An acoustic metamaterial based on Helmholtz resonator with
thin membrane

ZHOU Rong, WU Wei-guo, WEN Yi-fan
(Jiangsu University, School of Civil and Mechanics Engineering, Zhenjiang 212013, Jiangsu, China)

Abstract: An acoustic metamaterial based on Helmholtz resonator with inner thin membrane is designed for controlling
sound wave in low frequency range. By numerical calculation and analysis, it is concluded that an original Helmholtz
resonator without thin membrane needs bigger geometric sizes to get better transmission coefficient curve in low fre-
quency range, and its frequency band is very narrow. The transmission coefficient curve of the new designed acoustic
metamaterial can show more minimal values in low frequency range, so that it can get better sound insulation effect in a
wider low frequency range with the same geometric sizes as the original Helmholtz resonator. In addition, the geometric
sizes of the acoustic metamaterial that affect the transmission coefficient are studied and the optimal geometric sizes of

acoustic metamaterial are obtained.
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