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Failure Mechanism of an Epoxy Coating with KH-550 Modified Graphene Oxide
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Abstract: Graphene has attracted much attention in the application of anticorrosive coatings, due to its excellent mechanical
properties, thermochemical stability and large specific surface area. The surface modification of graphene oxide (GO) was
performed by silane coupling agent KH550, and the effect of modified GO on the failure mechanism of epoxy coating under
simulated marine alternating hydrostatic pressure (AHP) was investigated. The dispersibility of GO powder and its
compatibility with epoxy resin were observed by TEM and sedimentation experiments. The protective properties of the coating
were studied by gravimetric method, adhesion test and tensile test. OCP and EIS were utilized to study the failure process of
the coating under AHP. Results show that the anti-permeability, mechanical properties and adhesion of the coating are
improved by modification of KH550-GO. The addition of modified GO reduces the surface defects of the coating, producing
acompact coating structure, which effectively retards the diffusion of the solution. The well bonded interface between modified
GO and epoxy resin can prevent the destruction of AHP and thus, extend the service life of the coating under AHP
environment.
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Table 1 Tensile strength and elongation of GO and KH550-GO
coatings with varying immersion time under AHP

Immersion time Lensile strength / MPa Elongation / %
/h GO  KH550-GO GO  KH550-GO

0 19.76 30.11 2.06 6.21

48 12.63 25.08 2.11 6.33

120 10.28 21.43 2.19 6.45

216 9.78 19.84 2.46 6.62

336 7.50 15.21 2.69 6.69

480 6.74 12.81 2.98 7.07
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