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Abstract: Long-term operation of electrical equipment is prone to heating faults, resulting in safety accidents. In order to
monitor the temperature better, we prepared a triarylmethane reversible thermochromic material by fusion method which
is composed of crystalline violet lactone, bisphenol A, and naphthalene. Through analyzing its discoloration performance
for different ratios(mass ratio), we determined the best formula ratio of thermochromic material. Then, the thermochromic
material was fabricated into microencapsulate to improve its stability in outdoor environment. Based on the scanning
electron microscope (SEM), the microstructure of thermochromic material microcapsulation was observed. Additionally,
based on the microcapsulation of the thermochromic material, a temperature-indicating coating was prepared for engi-
neering application. Moreover, the discoloration and surface discharge performance of the temperature-indicating coating
was studied. The results show that the optimum ratio of the thermochromic material is 1:2:50 (crystal violet lactone: bi-
sphenol A: naphthalene). The color of the thermochromic material is mainly affected by crystal violet lactone and the
discolor temperature of the thermochromic material is determined by the melting point of naphthalene. The microcapsule
is spherical with a diameter of around 20 pm. The discolor temperature range of temperature-indicating coating is from
79 °C to 81 C, and the color changes from sky blue to white. And the surface discharge voltage is 7.74~8.27 kV/cm,
which is higher than that of the general epoxy resin and porcelain insulation materials. The properties of the coating can
meet the temperature-indicating requirements of live electric equipment.
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Fig.1 Reaction process of crystal violet lactone and bisphenol A
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Fig.2 Color change of different formula materials
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Fig.3 Influence of formula on discoloration temperature
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Fig.4 Influence of formula on discoloration rate
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Fig.5 Surface morphology of microcapsule
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