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Research progress on polyurethane acoustic composites
YU Tianmiao, CAO Mengxin, HAO Rui, WANG Nan, WANG Ying’ai, CHEN Siyu, HU Chenge, HE Yanzhen
(College of Chemistry and Chemical Engineering, Xianyang Normal University, Xianyang 712000, China)

Abstract : Polyurethane composites are extensively applied in the field of engineering acoustics for noise reduction. Firstly,
the acoustic mechanisms and application scenarios of two types of matrix materials, including rigid polyurethane foam and polyure-
thane elastomer, were introduced. Subsequently, from the crucial perspective of modification of fillers, a comprehensive review was
provided on the latest research progress in the acoustic properties of polyurethane composites modified by four categories of fillers
in recent years, namely fibers, powder particles, lamellar materials, and hollow materials. Fibers can utilize fiber interfaces to
increase the number of sound wave reflections within the material and extend the propagation path of sound waves. The incorpora-
tion of powder particles alters the physical and chemical properties of polyurethane, leveraging particle interfaces to enhance sound
wave reflection and extend sound wave propagation paths. Lamellar materials can improve sound absorption and insulation perfor-
mances by increasing friction between polymer molecular chains, creating pores, modifying pore structures, and adjusting the visco-
elasticity of polymers. The cavity structure of hollow materials can enhance sound absorption and insulation effects through sound
wave reflection and frictional energy dissipation. The analysis indicates that polyurethane composites hold a pivotal position in the
field of acoustic noise reduction. However, most current research focuses on single-filler modification, with relatively limited studies
on the collaborative modification of multiple fillers. Moreover, the sound wave propagation model remains unclear, warranting
further in-depth exploration by the academic community.

Keywords : polyurethane ; filler modification ; composite ; acoustic property ; noise reduction
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Tab.1 Typical fillers commonly used in polyurethane acoustic composite

Types of . . e . . .

P Some typical materials A brief introduction to acoustic mechanisms

fillers

. Perlite fiber™, Plant fiber®", Utilize the fiber interface to increase the number of reflections of acoustic waves inside the
Fibers
Glass fiber™ !, Carbon fiber"! material and extend the propagation path of the acoustic waves.
Powder Silicon dioxide*”, Magnesium hydroxide®, Modify the physicochemical properties of polyurethane,and utilize particle interfaces to
g Y y the phy: prop polyu p;
particles Carbon black™’, Iron powder” increase acoustic wave reflection and extend the propagation path of acoustic waves.
Lamellar . . Improve acoustic performance by increasing the friction of polymer molecular chains,
. Montmorillonite®, Mica®, Graphene®*! P - Pe Y & fe et POy .
materials creating pores, modifying the pore structure,, and adjusting the viscoelasticity of the polymer.
Hollow Metallic hollow sphere™®, Hollow glass The cavity structure of hollow materials can enhance sound absorption and insulation effects
P g y p

materials microsphere®”, Carbon nanotube™ through acoustic wave reflection and frictional energy dissipation.
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