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Fig. 1 Coupling damage mechanism of wear and corrosion
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[16]

Tab. 1 Review of organic bonded coatings on graphene, GO and reduced GO for corrosion protection of metal substrates

G/GORGO  Polymer Coating thickness Optlmu'm mass Base material Corrosion re51st:.ance and Literature
/um fraction/% other functions
G EP )8 AA 2024-T3 . Corrosion resistance, 18
increased contact Angle
GO EP 20+ 5 0.1 Carbon steel Maze effect, strong barrier 19
GO PU 60 0.1 Pig iron Corrosion resistance, 20
strong adhesion
GO PBO 50 3 Carbon steel Strong barrier property 21
GO-PPDA EP 0.1 Mild steel Strong hydrophobicity, 2
barrier
GO-PANI EP 50 steel Strong barrier and 23
corrosion resistance
GO-POSS WAA 3 Galvanized Enhance-d corrosion 24
steel resistance
GO- Corrosion resistance, high
GPTMS PU 70 steel mechanical properties s
RGO EP 60 0.25 steel Anticorrosive propertics, 26
antibacterial
RGO PU 70 0.15 Mild steel Corrosion resistance 27

G: graphene; GO: graphene oxide; RGO: reduced graphene oxide; PPDA: p- phenylenediamine; PANI: polyaniline; POSS: polyhedral
oligomeric silsesquioxane; GPTMS: trimethoxysilane; EP: epoxy; PU: polyurethane; PBO: polybenzoxazine; WAA: waterborne acrylic acid
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ABSTRACT: With the rapid development of modern equipment technology, the service conditions of high-end
machinery and equipment have become more complex and demanding, and the coupling damage of wear and
corrosion has accelerated the damage and failure of moving parts of high-end machinery and equipment, resulting
in a significant reduction in the service life of equipment and serious safety problems. The integrated organic bond
coating overcomes the single functional limitations of the lubricating wear-resistant coating and anti- corrosion
coating, and provides an effective solution to the wear and corrosion problems of moving parts. This paper first
discussed the severe challenge of key moving parts facing complex service conditions, the coupling damage
mechanism of material wear and corrosion; then, the research progress of organic bonded coatings with integrated
lubrication, wear resistance and corrosion resistance was introduced from three aspects: binder, filler and lubricant.
The structure-activity relationship between the composition and mechanical properties, tribological properties and
corrosion resistance of coatings was analyzed, and the limitations of different coatings were summarized. Then, the
application status of integrated coating with lubrication, wear and corrosion resistance was summarized in detail.
Finally, the development direction of integrated coatings with lubrication, wear and corrosion resistance was
prospected.

Keywords: wear and corrosion; friction- reducing and anti- wear; corrosion resistance; functional integration;

organic bonded coating



