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Study on Improving Moisture Resistance of Epoxy Insulation
Material with Hydroxyl Terminated Polydimethylsiloxane for
Metal Film Resistor
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Abstract: An epoxy insulating material with high moisture resistance was prepared by grafting the hydroxyl
terminated polydimethylsiloxane on o-cresol epoxy resin, and its properties were analyzed from the perspective of
theoretical calculation and experiment. The results show that when the mass fraction of hydroxyl terminated
polydimethylsiloxane is 10%, the modulus and toughness of the modified epoxy resin are higher, the volume
change rate at high temperature is smaller. In the layer model of modified epoxy resin and water, the water
molecules diffuse away from the epoxy resin. The water absorption of modified epoxy resin is decreased by
13.74% compared with the unmodified epoxy resin. After water absorption, both the volume resistivity and surface
resistivity of the modified epoxy resin sample are higher than those of the unmodified epoxy resin, and its electric
strength increases by 1.1 kV/mm compared with the unmodified epoxy resin.
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Fig.1 Schematic diagram of modification of

o-cresol epoxy resin
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Fig.3 Mechanical properties of composite models with
different mass fraction of hydroxyl terminated

polydimethylsiloxane
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Fig.4 Volume change rates of composite models with
different mass fraction of hydroxyl

terminated polydimethylsiloxance
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Fig.5 Diffusion models of water molecules on the

surface of epoxy resin
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Fig.6 Distance between the center of water molecular

layer and the center of epoxy resin layer
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unmodified epoxy resin samples
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