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Research on heavy haul railway inspection system based
on the phased array technique

Lan Xiaofeng', Zhang Yu®

(1.Zhuneng Group Dazhun Railway Company, Inner Mongolia 017100, China; 2.Beijing lead time
Science and Technology Co., Lid., Betjing 100070, China)

Abstract: Due to the heavy axle load, high traffic volume and high traffic density, as well as the continuous high traffic volume, the
number of rail detection increases and the types become more complicated. These factors bring some hidden troubles for the safe operation
of the heavy haul railway. The detection rate of the rail head transverse defect by the large rail inspection car, which used in China for
the heavy haul railway, can only reach 30% -40% . The detection mainly relies on hand push defect detector. Its detection speed is slow
and has high requirements on the operator, which bring high safety risk for operator and line. A new type of high speed rail inspection car
based on the fast phased array ultrasonic technique is studied in this paper. The new car has some advantages, including the maximum
speed of up to 80km/h and functions of intelligent detect classification, real-time alarm and three-dimensional visual display. It is
compatible with different heavy haul railway profiles. The detection rate, work efficiency and safety protection level are improved. More
importantly, it is of great significance to improve the technical level of rail inspection for China’s heavy haul railway industry.

Keywords:heavy haul railway; high speed rail inspection car; fast phased array ultrasonic technology; intelligent detect detection

algorithm ; rail line adaptability
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Fig.1 Composition of high speed rail inspection car
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Fig.2 Fast phased array ultrasonic multi-angle coverage

of rail head
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Fig.3 Ultrasonic coverage of the existing rail inspection

car under different centering offsets, rail wear, and rail type
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Fig.4 Second-wave gauge angle area beam coverage
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Fig. Artificial TD and crack in the orbit of rail head
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Table 1 TD and crack detection results
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Fig.6  Sound beam propagation of the wheel structure
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Table 2 Ultrasonic flight time in wheel structure ( ps)
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Fig.7 Sound beam propagation of the belt structure
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Fig.8 The experimental platform in workshop
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Fig.9 Detection rate of artificial defect at different
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Fig.12  Flow chart of the defect detection algorithm
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Table 4 Verification results of the intelligent defect

detection algorithm
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Fig.13  Noise and artificial detect displayed on B-scan
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