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Study on organic silicon-nano alumina sol composite
insulated high temperature wire

XIE Li, QU Xiaofen, PENG Bo

(State Key Laboratory of Special Cable Technology, Shanghai Electric Cable Research Institute Co., Ltd.,
Shanghai 200093, China)

Abstract: By using organic-inorganic composite technology, the high temperature resistant insulation layer was prepared by
coating quartz fiber wrap cladding with silicone nano alumina sol. The micro morphology and structure of the organic
silicon-nano alumina sol coating were analyzed by SEM, FTIR, XRD and other characterization techniques. The thermal
stability of the organic silicon-nano alumina sol composite insulating paint was analyzed by TG-DSC. The insulation
performance and breakdown voltage performance of high-temperature wire were tested at room temperature and high
temperature. The results show that the organic silicon-nano alumina sol composite insulating paint has good thermal
stability, and it can significantly improve the temperature resistance level of the glass fiber wrap cladding. The high-
temperature wire shows good high temperature insulation and high voltage resistance. At 800°C, the electrical resistance is

greater than 1 MQ -m, and the normal temperature breakdown voltage is greater than 2 000 V. It is suitable for special

environments such as high temperature and high voltage in the aviation and aerospace fields.
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Fig.1 Structure diagram of high-temperature conductor

| 7-Al(OH) bRt = 17
(1T | L1 IR TR
I | 7-AIOOHARHEF J

. . S T A

10 20 30 40 50 60 70 80
20/(°)

E2 AiiE-AMRENRERESELR
=i B R Al A R XRD iEE

Fig.2 XRD patterns of silicone-nano alumina sol composite

insulating paint before and after calcination at high temperature
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Fig.3 FTIR spectra of silicone-nano alumina sol composite

insulating paint before and after high temperature calcination
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Fig.4 TG-DSC curves of silicone-nano alumina sol

composite insulating paint
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Fig.5 SEM images of insulation layer of high temperature

wire before and after calcination
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