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Wind-Sand Erosion Resistance of Functional Graphene Oxide/ Polyurethane Coatings
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Abstract: Silane coupling agent was used to modify graphene oxide, and Fourier infrared spectroscopy
(FTIR), Raman spectroscopy and X-ray diffraction (XRD) were employed to characterize the structure
changes of graphene oxide before and after modification. The functional graphene oxide/polyurethane coat-
ing and ordinary polyurethane coating were sent to mechanical performance test and simulated wind-sand e-
rosion test. The results show that the silane coupling agent is able to successfully modily the graphene ox-
ide by covalent bonding, and the functional graphene oxide has good dispersibility and compatibility in pol-
yurethane; the hardness of the coating increases first and then decreases with the increasing functional gra-
phene oxide content; when the functional graphene oxide content is 0. 5%, the erosion rate of the coating
is significantly reduced, and the wind-sand erosion resistance performance is significantly improved. After
simulating extra strong sandstorm erosion, the service life is longer than ordinary polyurethane coating by
at least 0. 8 a.
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Table 1 Relationship between sandstorm weather classification
and dust mass concentration

Sandstorm weather classification o/(pg e m™)
Floating dust 200 =500
Yangsha 500 -2 000
Sandstorm 2000 -5 000
Strong sandstorm 5000 —20 000
Extra strong sandstorm =20 000
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Fig.1 Schematic diagram of GO modification and FGO/PU coating preparation
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Fig. 2 Infrared spectra of KH550,graphene oxide
before and after modified
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Fig.5 SEM morphology of PU and FGO/PU coating cross section
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Table 2 Hardness of PU, FGOO0. 5/PU and FGO2. 0/PU coatings

Coating Hardness/MPa
PU 16. 2
FGOo0. 5/PU 23.8
FGO2.0/PU 12. 8
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