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Abstract: Firstly, the physico-chemical characteristics of the decay-like core rod were analyzed, and the effect of decay-like
on the mechanical properties of the core rod was studied. And then, the vibration modes of composite insulator core rods
were analyzed by simulation, and the relationship between characteristic frequency and the decay-like degree was studied.
Finally, a vibration excitation detection method was proposed for decay-like composite insulator, and the characteristic
frequencies of the 110 kV composite insulators with different degrees of decay-like defects were measured and analyzed.
The results show that the complete degradation of epoxy resin and the hydrolysis and pulverization of glass fibers in the core
rod make the decay-like region loss mechanical properties, leading to the decrease in the overall stiffness, tensile resistance,
and deformation resistance of the core rod. Compared with the intact core rod, the characteristic frequencies of 3—5 order
vibration mode of decay-like core rod decrease by 2.8%—14.3%, the decreasing range of characteristic frequencies of higher
order vibration modes decrease more obvious, and the decreasing range increases with the increase of decay-like degree. The
decay-like detection method based on vibration mode can diagnose the decay-like degree of composite insulator, and also
can reflect the changes of its mechanical properties, which is suitable for non-destructive detection of decay-like in
composite insulators.

Key words: composite insulator; decay-like detection; mechanical properties; vibration mode; characteristic frequency
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Fig.1 Decay-like ageing simulation experimental platform
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Fig.3 Decay-like test process and external characteristics of

core rod samples
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Fig.4 Diameter variation of decay-like samples
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Fig.5 SEM analysis: microscopic external characteristics
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Fig.6 Thermogravimetric analysis results
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Fig.7 Infrared spectroscopy analysis
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Fig.8 Test results of mechanical properties for the samples
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Table 1 Parameters of composite insulator core rod materials
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Fig.10 Simulation model of composite insulator core rod
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Fig.11 Simulation results of the first four order vibration

mode characteristic frequencies
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mode characteristic frequencies
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mode characteristic frequencies
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Fig.19 Acquisition analysis results of different incentives,

signal acquisition positions, and hammer
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Table 2 Test results of characteristic frequencies of

composite insulators from different batches

Hz
AEFEIE TR 21 3B 4B 5B
2023.02 1.953 17.578 54.688 105.469 171.875
2023.04 1.953 17.578 55.734 104.282 169.922
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2023.07 1.953 17.578 53.711 105.469 170.898
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Fig.20 Treating process of decay-like samples
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Fig.21 Comparison of characteristic frequencies of intact

samples before and after treating sheath
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Table 3 Decay-like degree and parameter of the samples
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Fig.22 Measured results of the samples
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