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Acoustic Performance Research of Ultra-High Molecular Weight Polyethylene Composites
Li Jianwei, Li Hao, Chen Xuexue, Jia Runli
(Research Insitute of Plastic, North University of China, Taiyuan 030051, China)

Abstract : Ultra-high molecular weight polyethylene (PE-UHMW).has lots of good properties such as impact resistance, sound
attenuation and vibration reduction. PE-UHMW composite was made by adding glass fiber, polytetrafiuoroethylene fiber and gra-
phene to PE-FUHMW and PE-UHMW composite plate was prepared by molding. By testing and analyzing the sound absorption coef-
ficient and sound insulation, a molecular chain entanglement model of composite plate was proposed. Combined with the model, the
acoustic performance of the composite was analyzed. The results show that glass fiber can promote the silencing performance of PE-
UHMW in 40-260 Hz and 1590-2 880 ‘Hz. However, when graphene is added, the acoustic performance of PE-UHMW is promoted
in 1790-3000 Hz, while the other frequency are not increased, which is related to its own defects. Because of the bad adhesion,
polytetrafiuoroethylene fiber does not achieve the expected effect. But after 2160 Hz, it can promote the acoustic performance of
PE-UHMW. In a word, the three types of filler will affect the entanglement of the molecular chain of PE-UHMW, and influence the
energy consumption of the molecular chain in a certain way, which will affect the acoustic performance of PE-UHMW.

Keywords : ultra-high molecular weight polyethylene ; glass fiber ; polytetrafluoroethylene fiber ; graphene ; acoustic perfor-
mance
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