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Effects of ZnO morphology and particle size on surface charge transport
and surface flashover performance of EP composites
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Abstract: The morphology and particle size of inorganic fillers are key factors that affect the surface voltage resistance of
epoxy resin (EP) composites. In this study, the ZnO nanofibers and particle-shaped ZnO with different particle sizes were
used to dope and modify epoxy resin to prepared EP composites, and the DC surface flashover performance and charge
dissipation rate of the composites were tested. The results show that the doping of ZnO filler can effectively improve the
flashover voltage of EP composites, and the improvement effect of fibrous ZnO filler is significantly better than that of
particle-shaped ZnO filler. The flashover voltage of particle ZnO/EP increases with the decrease of filler particle size. When
the mass fraction of ZnO nanofiber is 15%, the flashover voltage of EP composite increases by 27.1% compared with that of
the pure EP. A finite element simulation model was constructed, and the calculation results show that the fibrous ZnO

increases the non-uniform coefficient of the internal electric field in EP, and increases the current density of the composites.
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Fig.6 Surface potention decay curves of composites
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Fig.11 Electric field distribution in composites
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Tab.1 The calculation results of micro distribution parameters

d/um D/um N/(x10%/m?) K% S/(x10°m*/m?)
1 1.195 946 0.087 0.300
15 17.925 2.802 0.005 0.166
25 29.875 0.605 0.003 0.109
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