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Study on self-healing properties of polyurethane microcapsules/epoxy resin
composite insulating materials

FAN Kaisen, FU Gang, WANG Dong, YANG Wei, CHENG Siyuan, TAO Yaguang, GUAN Honglu
(State Grid Henan Electric Power Research Institute, Zhengzhou 450000, China)

Abstract: Cracks will occur inside and on the surface of epoxy resin under the action of complex factors such as strong
electric fields and mechanical vibrations, leading to a decline of its insulation performance. Therefore, a water-triggered self-
healing microcapsule was prepared by interfacial polymerization, and a water-triggered self-healing microcapsule/epoxy
resin composite insulating material was prepared through high-temperature curing. Then the dielectric properties, tensile
properties, and electric strength of the composite insulating material were characterized. The results show that the composite
insulating material not only maintains good mechanical, insulation, and dielectric properties, but also has excellent self-

healing performance, with a self-healing efficiency of 93.45%.
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Fig.1 Schematic diagram of the microcapsule shell formation
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Fig.2 SEM image of microcapsules
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Fig.3 Infrared spectrum of the microcapsule
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Fig.4 Thermogravimetric curve of the microcapsule
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Fig.5 Relative dielectric constant of samples
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Fig.8 Tensile performance curves of composite materials
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