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Tab. 1Common sound absorption materials and related properties
Classification Matrix Type SAC Characteristics of composite materials Reference
Organic Synthesis
Peak: 0.98 Excellent viscoelasticity, damping, mechanical
Polyurethane Foam average: 0.71 and sound absorption properties, developed 7]
~ Z, pore structure, light weight, easy processing
PU 300~6400 H: ligh ight i
thickness 10 mm) and poor flame resistance
Polypropylene ( (foejé( 5(())09512 Excellent mechanical, chemical and thermal 8]
(PP) thickness 40 mm) properties and easy to deform
Peak: 0.96 . . .
Memne Fam Qa0oooih, DI s ilbion wd sbmion
thickness 20 mm) P - 18 g g
Epoxy resin a og(e)ilg;())g ?—Iz Easy to cure, special chemical stability, poor [10]
(EP) thickness 2.71 mm) toughness and low heat resistance
Polystyrene Fibrous Peak: 9'97 Light weight, good sound absorption ability,
average: 0.47 ; o . . [11]
(PS) membranes (80~6300 Hz) poor chemical stability and corrosion resistance
Ethylene vinyl Peak: 0.91
};cetate Y average: 0.72 Good chemical stability, aging resistance and [12]
(EVA) (500~6400 Hz, ozone resistance
thickness 40 mm)
« Average: 0.1240.025 Renewable, degradable, good adhe;lpn and
ylogen (500~6400 Hz) surface activity, poor water solubility and [13]
difficult separation
Natural
Average: 0.59 Renewable, good biocompatibility and
Chitosan Aerogel (1000~6300 Hz,  microbial degradation, poor flame retardancy [14]
thickness 30 mm) and weak mechanical properties
Average: 0.40 . . .
Glass ceramics Foam (100~4000 Hz, Broadbfind sound absorption, light weight, [15]
. high strength and complex structure
thickness 10 mm)
. . Average: 0.44 High porosity, strong energy absorption
Inorganic Pervious oncretes (100~4000 Hz) capacity, good skid resistance and high cost [16]
Peak: 0.88 High specific surface area, high mesoporosity,
Silica Aerogel iy ultra- low thermal conductivity and low [17]
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Fig.1 (a) Preparation technology of polyurethane foam""; (b) damping properties of polyurethane composites™
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Fig.2 (a) SEM image defining areas for different three types of pores(open, partial-open and close)™; (b) schematic
diagram of acoustic propagation through open and semi open structures™; (c) schematic illustration of mechanical

damping effects of polyurethane foams"™
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Fig.3 (a) Schematic diagram for the construction of PU IPN"; (b) schematic diagram for the strengthening
mechanism of class IPN (ipnl) on polyurethane composites (CPCs)""
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Fig.5 (a) Photo of graphene- oxide impregnated polyurethane foam (GO-PU32) with d=30 mm, /=30 mm, with
number of treatments increasing from 0 to 5; (b) illustration of vacuum assisted impregnation of GO into
PU foam; (c) SEM image of pristine PU32; (d) image of PU32 after five impregnations: GO-PU32 (22.8%)'""
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Progress in Research of Preparation, Structure and Properties of
Porous Polyurethane Sound-Absorbing Materials

Yinying Duan', Yiling Xu’, Feng Hong’, Chanyu Liu', Xiaolong Yan', Xue Ke', Xueliang Jiang', Feng You'
(1. Hubei Key Laboratory of Plasma Chemistry and New Materials, School of Materials Science
& Engineering, Wuhan Institute of Technology, Wuhan 430205, China; 2. School of Chemical
Engineering & Pharmacy, Wuhan Institute of Technology, Wuhan 430205, China; 3. Wuhan Yihua
Plastic Industry Limited Company, Wuhan 430200, China)

ABSTRACT : With the rapid development of science and technology, noise pollution has become a major barrier
for residents' happy life, and the research of efficient sound-absorbing materials has become a hot research field.
Polyurethane porous material has excellent damping properties and developed pore structure. Therefore,
polyurethane has important application value in sound absorption and noise reduction as acoustic material matrix.
In this work, the research reports of polyurethane sound-absorbing materials at home and abroad were reviewed
and the sound-absorbing principle of porous materials was discussed. The paper mainly introduced the preparation,
structure and sound- absorbing properties of polyurethane sound- absorbing materials. In addition, the research
progress of modified porous polyurethane sound-absorbing materials was introduced, which mainly included the
following aspects: modified polyurethane with fillers, preparation of composite aerogel, polyurethane foam and
formation of multi- layer foam structure. Finally, the problems concerning the development direction of
polyurethane in the field of sound absorption were briefly prospected. Based on the existing analysis, it is
concluded that filler modification and structural design should be comprehensively used to regulate the
performance of polyurethane sound absorption system in the future research, in order to obtain polyurethane sound
absorption materials with high damping and high sound absorption performance, which could meet the
requirements of industrial and commercial applications.

Keywords: polyurethane; sound absorption coefficient; sound-absorbing materials; foaming



