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Analysis on Natural Ageing Characteristics and Influencing
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Abstract: The ageing characteristics of composite insulators are often obtained by the accelerated ageing test at
laboratory, but this method is difficult to simulate the actual complex environment, and the equivalence between
accelerated ageing and natural ageing need further verification. In view of this, we selected 153 composite
insulators in operation with different operating years and operation environments in Ningxia area to conduct
multiple tests, and studied their natural ageing characteristics from three aspects, including the physical and
chemical properties of silicone rubber material, the electrical properties and mechanical properties of insulator. The
results show that the operating years, pollution degree, and pollution composition are the main factors affecting the
ageing of silicone rubber material, and the chemical pollution can accelerate the ageing of materials. Under the
same operating years, the ageing degrees of electrical and mechanical properties of insulator are lower than that of
the electrical and mechanical properties of silicone rubber material. The mandrel of insulators operating for more

than 15 years in heavy pollution areas can still maintain good performance. The junctions of mandrel and sheath,
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mandrel and hardware are the weak points of the electrical and mechanical properties of insulator, respectively.

The manufacturer formulation and process are the important factors affecting the natural ageing, and there will be

agglomeration performance degradation in low-quality batches. In the operation and maintenance sampling

inspection of composite insulators, it is necessary to pay attention to the insulators with long service life in the

heavy pollution area or chemical pollution area, and the composite insulators in operation with performance

aggregation degradation from the same manufacturer batch need to conduct supplementary sampling inspection.

Key words: composite insulator; natural ageing characteristics; sampling analysis; operation and maintenance

management
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Fig.3 Infrared spectra of number 29, 102, and 112 samples
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Fig.7 Test results of mechanical damage load
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