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Abstract: The problem of nanoparticle agglomeration in wire enamel can be solved by modification and gradual dispersion
of nanoparticles. Five modifiers, emulsifier OP-10, silane coupling agent AP1231, silane coupling agent A112, y-propyl
trimethoxysilane (KH560), and N-[3-(trimethoxysilyl) propyl] ethylenediamine (KH-792), were used to modify the surface
of nano silica particles. The effects of modifier type, modifier dosage, modification temperature and time on the
modification effect of nano-SiO, particles were explored. The effects of nano-SiO, particles before and after modification on
the performance of corona resistant wire enamel were compared by corona resistance test, and the dispersion of nano-SiO,
particles before and after modification was observed by transmission electron microscopy (TEM). The results indicate that
the nanoparticles modified by KH-560 have the best dispersion in wire enamel, and the best process conditions are as
follows: the dosage of KH-560 is 1.5wt%, the modification temperature is 90°C, and the modification time is 4 h. The wire
enamel with high stability and higher than 50 h of corona resistance time can be obtained by gradually dispersing modified
nanoparticles into the wire enamel, and the appropriate addition amount of nanoparticles is 13.5wt%.
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Fig.1 Effect of different modifiers on the

hydroxyl number of nano-SiO, surface
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Fig.2 Effect of amount of modification agent on the

hydroxyl number of nano-SiO, surface
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Fig.3 Effect of modification temperature on the

hydroxyl number of nano-SiO, surface
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