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Ultrasonic signal characterization of typical defects in silicone rubber for
10 kV cable intermediate joint insulation

FANG Chunhua, FENG Dongdong, LIU Qiang, WU Junxiong, WANG Yanhui, SONG Bo
(College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: The insulation status of the cable intermediate joint plays an important role in the safe and stable operation of
cable. In view of the immaturity of terahertz imaging technology and the limitation of finite element analysis method, an
ultrasonic signal characterization method for typical internal defects of silicone rubber in cable accessories was proposed in
this paper. At first, different types of typical defect in silicone rubber were designed by simulation. Then the time-domain
characteristic quantity and correlation analysis were carried out on the reflected echoes received in the ultrasonic detection
simulation, and the correlation coefficient between the time-domain waveform characteristic quantity and the size and angle
of defects was obtained. Finally, an ultrasonic test platform was built on the basis of pulse echo method to carry out
ultrasonic test on the flat silicone rubber samples with defects. The results show that the size and angle of the internal defects
of silicone rubber have a good correlation with the amplitude peak of the first echo, and the detection results of crack defects
are more affected by the angle than that of bubble defects, and the amplitude peaks of defects at different angles are
significantly different. It is concluded that the ultrasonic signal can effectively characterize the typical internal defects of
silicone rubber in cable accessories.
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time-domain primary echo signals
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Fig.1 Time domain image of the whole echo of the internal
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Fig.7 Echo images of bubble defects with 0.5 mm of long

axis and 0.2 mm of short axis at different angles
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