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Research progress in signal processing algorithms for nondestructive testing of

steel wire ropes

XU Zhongqi, YANG Jianhua, LI Shangyuan, YANG Yan, WANG Liang, SUN Bowen, HUANG Shengping
(Jiangsu Key Laboratory of Mine Mechanical and Electrical Equipment, School of Mechatronic Engineering,
China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Electromagnetic nondestructive testing technology is an important method for monitoring the
condition of steel wire ropes. This paper summarized electromagnetic testing technology for steel wire ropes, from
four parts: electromagnetic testing methods for steel wire ropes, signal preprocessing. feature extraction,
qualitative judgment, and quantitative analysis. This paper summarized outlined the research status and related
progress of electromagnetic testing technology for steel wire ropes. The impact of different detection techniques on
the detection of steel wire rope defects also plored, and from the perspective of signal processing, commonly used
noise reduction methods, feature extraction algorithms, and qualitative and quantitative analysis methods were
analyzed. The impact of noise such as strand waves and vibrations on steel wire rope defect signals and
corresponding noise reduction methods were discussed. On the basis of comparing the advantages and disadvantages
of feature extraction algorithms, an effective method for qualitative judgment and quantitative analysis of damage
was proposed. Finally, the shortcomings and future development directions of electromagnetic testing technology
for steel wire ropes were discussed.

Key words: wire rope; nondestructive testing; impact signal processing; analysis of vibration; evaluation of

damage
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