£ £V 451 52 moF oW R A %48 % % 18
""”ﬂ ﬂxﬁ' fin Loty )
7 ! _\ﬂ ELECTRONIC MEASUREMENT TECHNOLOGY 20254 9 A

DOI:10. 19651/j. cnki. emt. 2517912

B8 8 PE T A N B AR R PR & ik

wnE 2 2% LuEH' # M & 4
(1.7 M FEARFRLE M 5100005 2. e PHEKRFALFIRS A FRE KX 430000)

WO BEE S M T R R T G B A B DR B A O AR SCRG LR TR W E B A R, ﬁuﬂﬂm
W% 55 2480 005 AR B A . TR 20 TR P U IR A TR R L WL A D S AR I R R R R DR L N R R TR
FURR P A M S OGRS R S IS 2 AR A RN ATT A T 1, LA B TS I A 0 e iR RN L 45 A #LESW‘R%ﬁ
TR BT T 2 G 0 {5 5 A 30 R R TR R B 2 4 O TR Y W L ATL 8 O AR 4% 0t TR AR A R R BE 2 ) T TR I R AL
[F] B B AR T 22 A R Al B R AE B0 B B A DN e A 7 AR T R 22 B R SR A B &5 5 TR B A ) AT R AT B B IR
AL d G A BT T 22 TR R R Rl TR I 8 Bk RO % A SR I 9 T 1) B e L, O I BB A DN R R R SR 2 TS,
SRR B B ORI P B D 5 LSRR G

FES %S TN29; THS7S XHkARIRED . A ERRAEZRSERG: 460.40

Review of the research status of nondestructive testing
technology for track defects

Zhang Zhihong'?  Zhang Liling' Ma Tingting' Zhong Sheng” Huang Feng'
(1. Guangzhou Institute of Metrology and Testing Technology,Guangzhou 510000, China;
2. School of Artificial Intelligence and Automation, Huazhong University of Science and Technology, Wuhan 430000, China)

Abstract: With the rapid development of rail transit, the detection of track defects has become crucial for ensuring
safety. This paper systematically reviews common types of track defects, such as fatigue cracks, burns of rails, and
fastener looseness. It elaborates in detail on detection technologies including ultrasonic, eddy current, magnetic flux
leakage, and machine vision, as well as their principles, applications, and advancements. This encompasses various
derivative methods of ultrasonic detection, such as conventional ultrasound, phased array ultrasound. laser ultrasound,
and ultrasonic guided waves. Additionally, it covers the innovations in eddy current detection regarding the suppression
of the skin effect and combination with thermal imaging; the improvements in magnetic flux leakage detection in terms
of signal processing and new lift-off layer design; and the characteristics of traditional image processing and deep
learning methods in machine vision detection. Meanwhile, the application achievements of multi-source information
fusion technology in track defect detection are expounded. For example, defect identification and localization are
realized by collecting data from multiple technologies and integrating deep learning models. Finally, the challenges
faced by multi-source technology fusion are analyzed, and suggestions for future research directions are proposed,
providing a comprehensive reference for the development of track defect detection technologies.
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Orbital defect image with obvious visual features
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Fig. 3 The principle of ultrasonic defect detection in rails
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Fig. 4 RUD-15 dual-track flaw detector based on conventional ultrasonic testing
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Fig.5 Comparison of the detection range of ordinary ultrasonic probes and phased array ultrasonic probes
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Fig.8 The schematic diagram of rail eddy current testing
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Fig. 9 The diagram of the rail surface defect detection system
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Fig. 10 The multi-channel eddy current testing device
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