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Ultrasonic testing of internal defects of composite insulator
silicone rubber for high voltage transmission lines

LIANG lJinxiang, XU Sida, ZHANG Hu
(China Electric Power Research Institute Co., Ltd., Beijing 100192, China)

Abstract: In this study, a method of using ultrasonic technology to detect the internal defects of composite insulator silicone
rubber for high-voltage transmission lines was proposed. Taking composite insulator silicone rubber samples with different
internal defects as the research object, a phased array ultrasonic probe with 1/4 wavelength of sound transmission layer
thickness was selected, and the samples were conducted multi-angle scanning and non-destructive testing by direct contact
method. A two-dimensional cross-section finite element model of samples was constructed by ANSYS software to analyze
the defects. Then, the detection accuracy of internal defects of composite insulator silicone rubber was improved by reducing
the influence of blind spots and sidelobes and improving the resolution ratio. The results show that the ultrasonic waveforms
of defective silicone rubber samples differ greatly from that of normal silicone rubber sample. The internal damage or
structural penetration defects of composite insulator silicone rubber can be effectively detected by the ultrasonic technology,

and the location of defects can be accurately located. The metal fittings on composite insulators will affect the accuracy of
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ultrasonic detection.
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Fig.1 Schematic diagram of penetrating defects and

peeling damage defects
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Fig.2 Ultrasonic testing results of silicone rubber samples

with and without damage
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Fig.3 Ultrasonic testing result of internal penetration damage
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Fig.4 Ultrasonic testing result under non penetration situation
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Fig.5 Ultrasonic testing result under penetration situation
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Fig.6  Ultrasonic echo testing results
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