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Study on dielectric properties of thermochromic microcapsule
epoxy composite insulation material
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Abstract: A thermochromic microcapsule epoxy resin composite insulation material (TEP) was prepared, and its power
frequency permittivity (g,), dielectric loss factor (tand), and DC conductivity (o) were analyzed in this paper. The results
show that the temperature characteristic of dielectric constant of composite insulation material has an infelction point at
70°C. When the temperature is lower than 70°C, er increases rapidly with the increase of temperature. When the temperature
is higher than 70°C, the change rate of er with temperature decreases significantly. The tand decreases significantly when the
temperature is 50 — 70°C . The addition of thermochromic microcapsules can effectively reduce the DC conductivity of
composite insulation material. In the thermochromic temperature range of 50-70°C, the solid-liquid phase transition occurs
inside thermochromic microcapsules, which is the main reason for the special temperature characteristics of ¢, and tand. In
the solid-liquid phase transition process, the molecular activity of the core material in microcapsule increases gradually, and
the resistance that it needs to overcome in the orientation polarization with the external electric field decreases, resulting in
the rapidly increase of ¢, and the significant decrease of tand with the increase of temperature. When the core materials of
microcapsule are fully transformed to liquid state, its molecular activity decreases with temperature, leading to the
significant decrease of ¢, with temperature.
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