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ABSTRACT

Railroad vehicles require a considerable amount of maintenance cost for preventive maintenance to

ensure high safety and operational reliability. With the continuous expansion of railway services, var-

ious diagnostic technologies have been developed and applied to improve the efficiency and safety of

railway vehicle maintenance. In this study, we investigated the domestic and foreign technology

trends of a railroad vehicle wheel diagnosis device. In addition, we evaluated the characteristics of

the wheel defect signal identified through prior research and proposed the technology review items

necessary for the development of the wheel diagnosis device based on rail vibration and strain.
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Case of accident due to wheel broken

Fig. 1
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Table1 Review items for development of wheel
diagnosis system
Index Terms Property
Speed of train Speed
Position of axle Proximity length
Train to wheel
Left wheel
?Xlg - Rail strain
0oa Right wheel
Track geometry Rail strain
Shape
Track Horizontal (tangent, curve,
Irregularity slope, etc)
Vertical Scale
Flat, harmonic, .
Type ellipse, ctc Complexity
Wheel defect 3 ity | 1(inf tional)
everity |l(informationa . .
level ~ 5(alert) Rail acceleration
. Temperature
Environment Season —
Humidity
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Simulation Model

- Physical Model
- Wheel model, Vehicle MBD, Track

- Environment Variable
+ Speed, Wheel defect, Rail irregular, ...

Similarity
verification

N
N .

Field data collection

- Physical properties
- Vibration, Strain, Signal Frequency

Actual vehicle data
Actual load, Wheel defectitype, size)

Prognostics maintenance

- Data analysis
- Calculate defact growth rate
- Risk assessment

- Advanced R&D
- Cost performance and reliable sensor
- Easy and reliable Installation
+ More accurate processing algorithm

Fig. 15 Conceptual diagram of wheel diagnosis system development plan
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