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Preparation and properties of silane coupling agent modified GO/polymethyl methacrylate composites
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Abstract : The frictional applications of polymethyl methacrylate (PMMA) is limited due to its high friction coefficient. There-
fore, the friction coefficient of PMMA surface was reduced by the method of graphene enhancing the strength of PMMA material,
and its application field were expanded. To achieve this aim, graphene oxide (GO) was firstly prepared using the Hummers method
and functionalized with the silane coupling agent KH570 to improve its compatibility with PMMA. Subsequently, KH570-GO-
modified PMMA composites (KH570-GO/PMMA) were synthesized via in-situ bulk polymerization. The structure, morphology,
and properties of the composites were characterized using X-ray diffraction, fourier transform infrared spectroscopy , raman spectros-
copy, scanning electron microscopy , atomic force microscopy, and pin-on-disc friction and wear testing. The mechanical and fric-
tional properties of PMMA and KH570-GO/PMMA composites were compared. Also, the mechanism of graphene-induced friction
reduction was investigated. The results show that When KH570-GO with 0.06 % MMA monomer mass is added to PMMA, the
tensile strength of the composite reaches 76.2 MPa, representing a 13.4% increase compared to pure PMMA , while the friction coef-
ficient significantly decreases from 0.7 to 0.25. However, the further increases in KH570-GO content led to a decline in tensile

strength, with the composite exhibiting a tensile strength of only 59.2 MPa when the addition amount of KH570-GO reaches 0.20%
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of the monomer mass. The addition of an appropriate amount of KH570-GO not only enhances the mechanical properties of PMMA,

but also forms a lubricating film at the friction interface through the graphene graphitization, significantly improving the material's

frictional performance.

Keywords : graphene oxide ; poly(methyl methacrylate) ; mechanical property ; friction property ; friction mechanism
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