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Condition Monitoring for Shinkansen Bogies Based on Vibration Analysis
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Rolling stock has been generally inspected and maintained on the basis of the preventive maintenance. However, the
reliability of the sensors and information technology has drastically improved, and with this background the objective of this
research is to develop the condition monitoring system for the bogies of the Shinkansen cars. This paper describes an
algorithm for detecting fault in some parts of bogies. This scheme is based on the statistic analysis of vibration acceleration.
This algorithm detects the signs of faults by examining the amplitude and duration of measured vibration acceleration. For
examining the possibility to detect fault in the bogie, experiments simulating some fault modes in bogie parts are conducted in
the rolling stock field simulator at Komaki Research Center of JR Central. From the results of these experiments, we can show
the reliability and the validation of this scheme for monitoring conditions of Shinkansen bogies developed in this study.
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Table 1 Properties of filters
; Band pass filters Frequency at
Rotation mode pass band [1/m] maximum speed [Hz]
Wheel 1st 0.32~0.46 31~34
Pinion 1st 0.92~1.38 91~9%9
Pinion 2nd 1.88~2.66 183~199

[m/s2]
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Table 2 Fault detection index matrix (Normal condition)
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Fig.3 Rolling stock field simulator
(Komaki Research Center)

Table 3  Examined fault modes

Test number Tost contents
1 One bolt missing from sleeves of WN coupling
2 Two balts missing from sleeves of WN coupling
3 Poar Jubrication in WN coupling
4 Poor lubrication in axle box
Z Sensor position Sensor positon (©)]
X (DCenter pin Near right air

spring

' Under frame Center pin

Under frame

Sensor positon @
Near left air spring .. .2

Axle box
Fig.4 Parts of Shinkansen bogie related to this test
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Table 4 Fault detection index matrix
(1 bolt missing from WN coupling)
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Table 5 Fault detection index matrix
(Poor lubrication in WN coupling)
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