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Simulation study on propagation characteristics of terahertz signal in aging silicone
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Abstract: Insulation is an important factor affecting the stable operation of power system, but it is difficult to
disassemble electrical equipment in most cases, and it is difficult to detect the aging degree of insulation. Terahertz
wave can easily penetrate non-metallic materials such as insulating materials, which is of great significance for
nondestructive testing of silicone rubber composite insulators. the propagation characteristics of terahertz signal in
ideal and lossy medium are analyzed, and the possible loss of terahertz signal in non-ideal materials is described
theoretically. Furthermore, it is pointed out that the change of permittivity and aging degree of silicone rubber can
be reflected by detecting the change of terahertz return loss. After that, the simulation model was built on the CST
simulation software, and the relative dielectric constant of the material and the frequency of the terahertz signal
were changed to study the influence on the return loss. Finally, the conclusion could guide the actual experiment

more efficiently.
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Fig. 1 A model of terahertz wave propagation in a medium
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Fig. 2 Schematic diagram of terahertz simulated incidence
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Fig. 4 Reflected wave and incident wave
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