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Abstract: The super efficient mixer works at a low frequency of 60 Hz and the system is in resonance,
which produces relatively large low frequency noise. Aiming at the harmful noise generated by the vibrating
machinery, this paper firstly analyzes the working principle of the low-frequency and high-acceleration reso-
nance mixing process of the resonance acoustic mixer, and the characteristics of strong penetration of 60 Hz
low-frequency sound waves are obtained. The traditional 50-100 mm sound insulation cover constructed with
sound-absorbing materials has a sound insulation effect of less than 10 dB. In this paper, the sound insulation
characteristics of the membrane-type acoustic meta-materials in low-frequency vibration and noise reduction are
analyzed. Through multiphysics simulation analysis, the 60 Hz sound insulation is 31.4 dB, and the prestress of
the silicone rubber elastic film and the areal density of the mass block are determined. Using 3D printer rapid

prototyping technology, a sound insulation experimental device was constructed. This paper analyzes the laws
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of sound insulation characteristics such as independent sound insulation units, areal density, and film size.

Based on the noise intensity felt by the human ear in the actual environment, an analysis method of noise

attenuation and insertion loss is proposed. At a distance of 380 mm and 1000 mm from the sound source,

the sound insulation at 60 Hz is 27 dB and 38 dB respectively. The research results enrich the theory of

low-frequency sound insulation characteristics and provide a technical support for the engineering design and

optimization of membrane-type acoustic meta-materials.

Keywords: Membrane-type acoustic meta-materials; Low frequency vibration; Sound insulation characteris-

tics; Super-efficiency resonance mixer
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layer structure of the sound insulation cover
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