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Study on performance of insulating paper modified by DBD plasma with
hexamethyldisilazane

Zhu Lei, Xu Honghua, Chen Rui, Li Yong, Xu Ziqgiang, Yu Zhipeng
(Nanjing Power Supply Branch of State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210000, China)

Abstract: To address the dielectric matching problem in the oil-paper insulation system composed of cellulose insulating
paper and low-permittivity insulating oil, this study employed low-temperature plasma for the surface treatment of insulating
paper to improve the oil-paper insulation performance. A nanosecond pulse power supply was used to drive dielectric barrier
discharge (DBD) to generate Ar/HMDSN plasma, and the effects of operating parameters such as precursor flow rate and
treatment time on the properties of insulating paper and oil-paper insulation were investigated. The changes in surface
physicochemical characteristics were analyzed by Fourier transform infrared spectroscopy (FTIR), scanning electron
microscopy (SEM), and energy dispersive spectroscopy (EDS) to explore the mechanism of property changes of the
insulating paper. The results show that the insulation and mechanical properties of the insulating paper first increase and then
decrease with the increase of precursor flow rate and treatment time, with the most significant improvement achieved after
treated for 6 min under the flow rate of 15 mL/min. Compared with the untreated insulating paper, the relative permittivity
of the insulating paper treated under these conditions decreases by 35.7%, the tensile strength increases by 23.1%, the
flashover voltage and breakdown strength increase by 34.2% and 25.0%, respectively, and the flashover voltage and
breakdown voltage of oil-paper insulation is correspondingly improved by 24.4% and 17.2%. During the plasma treatment
process, low-polarity molecular fragments generated from the reaction precursor can penetrate the insulating paper and
undergo deposition polymerization on the fiber surface, reducing molecular polarity, thereby comprehensively improving the
both the surface and the bulk insulation properties of insulating paper.
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modification conditions
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Fig.4 Cross-sectional morphology and EDS results of
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