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Application of electroluminescent coating in defects self-diagnosis for
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Abstract: Regarding the issue of metal suspended particle defects in basin insulators, based on the electroluminescence
principles, a ZnS: Cu/epoxy resin luminescent composite coating was prepared by doping sulfurized zinc-based material
(ZnS: Cu) into epoxy resin (EP), and its properties were characterized. The luminescence pattern of the coating was
investigated using rod-plate electrodes, and a defect experiment was simulated on basin-type insulator to explore the
feasibility of the ZnS:Cu/epoxy resin coating in defect self-diagnosis. The results show that with the increase of ZnS:Cu
content, the surface flashover voltage of the ZnS: Cu/epoxy resin composite coating rises, and the dielectric loss factor
increases. The composite coating has a certain luminous threshold, when the mass fraction of ZnS:Cu is 10%-30% and the
coating thickness is 0.1-0.3 mm, its luminous intensity increases with the increase of electric field strength, ZnS:Cu content,
and coating thickness. Moreover, after spraying the ZnS: Cu/epoxy resin coating on the basin insulator, the defect location
can be determined through the luminescence, achieving the purpose of defect diagnosis, which provides a new idea for the
defect identification and diagnosis of power insulation equipment.
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Fig.1 ZnS:Cu/epoxy composite coating sample
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Fig.2 Coating spraying effect under UV lamp
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Fig.3 Experimental platform wiring diagram
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Fig.4 SEM images of composite coatings with different
content of ZnS:Cu
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Fig.5 Weibull distribution of flashover voltage for

composite coatings
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Table | Leakage current test results of

basin insulator coatings

5 ZnS:CullESEU/%  IRJEFE/mm R AL A
1 0 0 173.743
2 10 0.1 171.384
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6 30 0.1 193.719
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Table 2 Dielectric loss factors of composite coatings
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Fig.6  Effect of ZnS:Cu content on luminous brightness of composite coatings
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Fig.7 Effect of coating thickness on luminous brightness of composite coatings
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Fig.8 Physical image and simulation model of basin insulator
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Fig.10 Surface field strength distribution of
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Fig.12 Surface luminescence of insulators with metal particle

defects near high-voltage electrodes
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Fig.13  Surface luminescence of insulators with metal particle

defects near ground electrode
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