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Review of new nondestructive testing methods based on acoustic,
optical, and thermal characteristics for insulators
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Abstract: Defects will occur during production and operation of insulator, which will cause the accumulation of surface
charge, and affect the distribution of electric field of insulators. In serious cases, surface flashover will occur, and then affect
the operation safety of electrical equipment. Therefore, it is of great significance to study the nondestructive testing and
evaluation methods of defects in insulators. Firstly, this paper summarized the influence of insulator defect types such as
bubble, crack, and metallic foreign matter on insulator insulation performance, and analyzed the generation and development
mechanism of different defects. Then, the testing principle and research status of new nondestructive testing methods based
on acoustic, optical, and thermal characteristics were summarized and introduced. Finally, the detection methods were
comprehensively evaluated from the perspectives of speed and accuracy, the detection effects of different detection methods
on insulator defects were evaluated, and the research direction of insulator defect detection in the future were prospected.
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Fig.1 Schematic diagram of bubble position in insulator
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Fig.3 Microscopic images of sample surface
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Fig.4 Comparison of FTIR spectra of silicon rubber insulators
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Fig.5 Stress distribution cloud chart of basin insulator
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Fig.6  Schematic diagram of ultrasonic guided wave testing
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Fig.9 Terahertz emission and detection system
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Fig.10 Imaging and sample dissection observation based on

feature quantities
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Fig.12  Schematic diagram of electromagnetic induction

thermal imaging system
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