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Effect of VFTO ageing on electric strength of epoxy resin
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Abstract: In order to explore the effect of very fast transient overvoltage (VFTO) on the breakdown properties of epoxy
resin, epoxy resin samples were prepared and conducted 1 000 times of VFTO ageing tests at 20 kV and 40 kV, respectively.
The effects of VETO ageing on the chemical structure, micromorphology, dielectric parameters, and breakdown properties
of the epoxy resins were studied by infrared spectroscopy, scanning electron microscopy, dielectric spectroscopy, and
breakdown experiment. The results show that after VFTO ageing, the contents of C-O-C bond and C=0 bond in epoxy resin
decrease, the internal defect increases, the relaxation behavior enhances, and the electric strength decreases. After VFTO
ageing at 20 kV and 40 kV, the electric strength of epoxy resin decreases by 14.89% and 25.67%, respectively. Through

analysis, it is found that after the VFTO ageing, the internal macromolecular chains of the epoxy resin were broken, leading
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to an increase of defects, which is the main reason for the decrease of its electric strength.
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Fig.2 Infrared spectra of epoxy resin before and
after VFTO ageing
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Fig.3 Microscopic morphology of epoxy resin cross-section

before and after VFTO ageing
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Fig.4 Permittivity and dielectric loss factor of epoxy resin
before and after VFTO ageing
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Fig.5 Electric strength of epoxy resin before and
after VFTO ageing
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