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Damage to the units related to driving and running of the railway vehicle may cause an inevitable accident due to defects
and malfunctions in operation. In order to prevent such an accident, a non-destructive diagnostic technology that detects
the damage is required. Previous researchers have researched and developed a monitoring system of the infrared
thermography method to diagnose the condition of the railway vehicle driving and driving units. A system for monitoring
running of the railway vehicle and temperature condition of the drive unit at a vehicle speed of 30 to 100 km/h was
constructed, and a study on its applicability was conducted. In this study, a system for diagnosing an abnormal condition of
the driving and running units while the vehicle is running with an infrared thermography diagnostic system was installed in
the depot and operation route, and evaluation of the abnormal condition of the driving and running units was performed.
The results show that the diagnosis system using infrared thermography can be used to identify abnormal conditions in the
driving and running units of a railway vehicle. The diagnosis system can effectively inspect the normal and abnormal

conditions in operation of a railway vehicle.
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Fig. 1 Failures of driving gear box and brake disc
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Fig. 2 Schematic diagram of diagnosis system
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(b) Service line

Fig. 3 Installation of measurement system for field test
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Fig. 4 Flowchart of diagnosis system
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Table 1 Comparison of non-cooling and cooling IR camera

Items Cooling Non-cooling
Pixel images 320 x 256 320 x 240
Frame rate [Hz] 380 70
Response time [ms] 1-20 12
Wide angle [mm] 12 4
Sensitivity [mK] 20 50

(a) IR thermal image for cooling IR camera

-5.0°C

(b) IR thermal image for non-cooling IR camera

Fig. 5 Comparison for IR images at 50 km/h
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(a) IR thermal image for cooling IR camera

MULTICOLO »
56 =

- HE
¥

(b) IR thermal image for non-cooling IR camera

Fig. 6 Comparison for IR images at 75 km/h
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(a) IR thermal image for cooling IR camera
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(b) IR thermal image for non-cooling IR camera

Fig. 7 Comparison for IR images at 100 km/h
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Brake disc

(a) Real image

(b) Thermal image

Fig. 8 Condition diagnosis for railway brake discs
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(a) Real image

(b) Thermal image

Fig. 9 Condition diagnosis for railway brake discs from a difference
bogie type
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(a) Real image
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(b) Thermal image

Fig. 11 Condition diagnosis for railway driving gear box
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(b) Hot spot generation of wheel

Fig. 12 Abnormal condition in railway wheel
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