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Abstract: High-power air-insulated RF coaxial cable has a broad application prospect in the field of Internet of Things. It is
of great significance to study the electric field distribution of its important insulating component—insulating gasket in the
presence of common defects for the safe and stable operation of RF coaxial cables. Firstly, a numerical model of RF coaxial
cable containing inner and outer conductors and insulating gaskets was established and a simulation model of electrostatic
field was constructed in finite element software, and the accuracy of the model was verified through experiments. Secondly,
on the basis of constructed model, the effects of internal air bubbles, surface foreign objects, and interface defects on the
electric field distribution of insulating gaskets were studied by adjusting the morphology and positional parameters of
defects, and compared with the simulation results of electric field intensity in the absence of defects. The results show that
the electric field distribution of the insulating gasket is related to the morphology of internal bubbles, and the closer the
distance from the inner conductor, the more serious the electric field distortion; the size, location, and arrangement of the
surface foreign objects will affect the electric field distribution, and the influence of conductive particles on the electric field
is larger than that of sand particles; the interface defects have a negative correlation with the thickness of defects, and have a
positive correlation with the depth of defects. In summary, it is surface foreign object leading to the most serious electric
field distortion in three kinds of defects, followed by interface defect.

Key words: RF coaxial cable; air insulation; insulating gasket; internal bubbles; surface foreign objects; interface defects
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Fig.1 A sample of cable with an external partial discharge
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Fig.2 Air-insulated RF coaxial cable structure diagram
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Fig.4 Corona discharge test schematic
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Fig.5 RF coaxial cable partial discharge experiment
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Fig.6 Insulating gasket bubble defect model and number
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Fig.9 Foreign object model on the surface of insulating gasket
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Table 3 Simulation results of multiple sand grains
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Fig.14 Influence of interfacial defect size parameters on the

surface electric field
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Table 4 Simulation results of inner conductor

interface defects
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Table 5 Simulation results of different shapes of

interface defects
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