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Effect of high temperature resistant ceramic coating on performance of
quartz fiber insulation layer

XIE Li, QIU Shuang, LI Fu

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

Abstract: To address the issues of inadequate high-temperature insulation performance and thermal stability of wires, a high-
temperature resistant ceramic coating was prepared using the nano alumina and a small quantity of nano silica as the primary
raw materials by nanoparticle surface modification technology, then the ceramic coating was coated on quartz fiber braided
layer to prepare a high-temperature composite insulating material. The structure, composition, and thermal stability of the
coating were analyzed by X-ray diffraction (XRD), fourier-transform infrared spectroscopy (FTIR), and thermogravimetric-
differential scanning calorimetry (TG-DSC). The morphology, volume resistivity, and electric strength of the high-
temperature resistant ceramic coating-quartz fiber composite insulation layer before and after calcination were analyzed by
scanning electron microscopy (SEM), high insulation resistance tester, and automatic voltage tester. The results show that
the ceramic coating forms a ceramic protective layer on the quartz fiber braided layer after high temperature calcination,
which can enhance the temperature resistance rating of the quartz fiber and improve its insulation performance. When the
temperature exceeds 800°C , the insulation resistivity of the high-temperature resistant composite insulation layer still
exceeds 2x10° Q 'm, and the average electric strength at room temperature is as high as 400 kV/m, which has certain
application prospects in the wires on specialized equipments such as aerospace engines, excitation coils, transformers.
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Fig.1 Particle size distribution of powder in

ceramic coating slurry
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Fig.2 XRD patterns of high-temperature resistant ceramic

coatings before and after high-temperature calcination
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Fig.3 FTIR spectra of high-temperature resistant ceramic
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Fig.8 Electric strength of quartz fiber woven layer and

high-temperature resistant ceramic coating quartz fiber
composite insulation layer at room temperature
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