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Review of railway rail defect non-destructive testing and monitoring

Tian Guiyun'*, Gao Bin', Gao Yunlai>*, Wang Ping’, Wang Haitao’, Shi Yongsheng’

(1. School of Automation Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China;
2. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
3. Infrastructure Inspection Research Institute, China Academy of Railway Science, Beijing 100081, China;
4. School of Electrical and Electronic Engineering, Newcastle University, NEI7RU, UK)

Abstract : The rapid development of high-speed railway in China has brought a great challenge for the state maintenance and security
assurance of railway rail infrastructure. This paper reviews variety of techniques for the inspecting and monitoring of different kinds of
defects in the rail, summarizes the characteristics and limitation of the rail non-destructive testing and monitoring technologies both in
China and abroad , and the application of rail on-line inspection and monitoring instruments. The following new technologies are analyzed:
multiple modality physical integrated sensor and visual imaging NDT techniques for rail; the measurement of macro properties as well as
micro texture characteristics for stress detection of rail; integrated fusion of non-destructive testing and health monitoring; and railway rail
fast inspection and real-time monitoring based on big data management. Finally, the future development trend of railway rail NDT
inspection and monitoring technology is discussed.
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Fig. 1 Rolling contact fatigue crackdefect of typical

railway rail
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Fig.2 Initial and propagation states of crack in

L

railway rail
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Fig.7 Railway rail defect detection equipment
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Fig.8 Schematic diagram of wireless sensor network

applied in railway rail condition monitoring
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Fig.9 Feature extraction, data fusion, decision-making algorithms as well as defect quantization and life assessment
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based on big data management
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