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Circumferential Ultrasonic Guided Wave Detection Technology for
Corrosion Defect of Aluminum Sheath of High Voltage Cable
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Abstract: The corrosion of aluminum sheath of high voltage cable is one of the main problems in the grounding system of
cable accessories. Aiming at the problem that the existing nondestructive testing technology is difficult to accurately detect the
corrosion damage of aluminum sheath wrapped by multi-layer materials, a method for detecting the corrosion defect of aluminum
sheath of high-voltage cable based on circumferential ultrasonic guided wave is proposed. Firstly, the propagation mechanism of the
circumferential guided wave in the corrosion detection of the aluminum sheath of the high-voltage cable is analyzed; Then, the
propagation model of circumferential ultrasonic guided wave is established by Abaqus finite element software, and the circumferential
ultrasonic guided wave detection mode and key parameters of corrosion defects of high-voltage cable aluminum sheath are determined.
The simulation results show that the circumferential ultrasonic guided wave has better detection sensitivity and positioning accuracy
than the axial ultrasonic guided wave, And the circumferential ultrasonic guided wave with the excitation signal of 1 MHz has better
detection effect on the corrosion defects of aluminum sheath than the circumferential ultrasonic guided wave with the excitation signal
of 500 kHz and 1.5 MHz, which provides an important basis for on-site inspection.

Keywords: circumferential ultrasonic guided wave; cable aluminum sheath; corrosion defect; finite element simulation
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