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Influence of Different Operating Conditions on Aging Characteristics of Composite
Insulators Based on FTIR
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Abstract: In order to study the aging condition of composite insulator under different conditions, Fourier transform
infrared spectroscopy (FTIR) and hardness testing method are used to analyze the aging conditions of samples oper-
ating different years and in the different positions from the same manufacturer. Meanwhile, the electric field distribu-
tions of composite insulators with different voltage levels are simulated. The hardness results show that the hardness
of the upper and lower shed surfaces are increased with the voltage level, while the surface hardness of the shed in
the middle part decreases with the voltage level. It is found that the hardness of the upper and lower shed surface with
the same voltage level increased with the service life. FTIR test shows that the absorption peak of Si—0-Si decreased
with the service life, the lower surface sample doesn’t show a clear regularity. The FTIR infrared spectrum character-
istic peaks of the Si—0-Si and Si—CHj; functional group decreases with the increase of electric field strength of the sil-
icone rubber composite insulator shed. For the composite insulators with different phases show that the absorption
peak of the B-phase shed had the lowest degree of decrease, which indicates that the aging of B phase is the lightest
than that of A and C phase.
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Fig. 1 Sketch map of composite insulator umbrella skirt
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Table 1 Sample information list
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XF; 17 PEyii| 1-3-5-11-16-18
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XF; 53 iy 1-3-10-17-19-28-36-38
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Fig.2 Working principle diagram of FTIR spectrometer
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Fig. 3 The hardness of the upper and lower surfaces of the

different parts of the composite insulator
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Fig. 4 Comparison of the hardness of the upper and lower
surface of the insulator skirt of the 110 kV line in
different years
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Fig. 6 Comparison of the surface hardness of the

umbrella skirt
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