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Development of remote degradation measurement technology for polymeric
insulators
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Using laser-induced breakdown spectroscopy (LIBS), we have developed a
technique to measure the three-dimensional distribution of degradation on the surface of polymeric
insulators without cutting an insulator by remote measurement at a distance of 10 m. The depth
profile of Si/Al emission intensity ratio was measured by LIBS and it was found that the Si/Al
emission intensity ratio decreased near the polymeric insulator surface (depth ~100 pu m or less)
compared to the depth of 300-400 y m. The depth of Si/Al decrease is consistent with the degradation

depth of polymeric insulators, which is thought to be caused by the loss of silicone rubber
components. These results indicate that the Si/Al emission intensity ratio measured by LIBS is
useful for the evaluation of aging degradation of polymeric insulators.
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[1] O. Kokkinaki, A. Klini, M. Polychronaki, N. C. Mavrikakis, K. G. Siderakis, E. Koudoumas, D.
Pylarinos, E. Thalassinakis, K. Kalpouzos, D. Anglos: “Assessing the type and quality of high
voltage composite outdoor insulators by remote laser-induced breakdown spectroscopy analysis:

A feasibility study”, Spectrochimica Acta Part B: Atomic Spectroscopy, Vol.165 (2020).
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Depth profiling of surface degradation of silicone rubber composite insulators by remote laser- 2021
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