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Safety Diagnosis of Electric Train Driving System Using Vibration Signal
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ABSTRACT

Safety diagnosis of electric train driving system is performed using vibration signals of
running electric train. Safety diagnosis is tried on the viewpoints of the appreciation of
superannuation and the fault diagnosis of motor, reduction gear and bogie. The
appreciation of superannuation is checked by the vibration levels of driving parts and the.
fault diagnosis is done by analyzing the frequencies of the vibration signals which are
measured directly from a running electric train. The results shows that the vibration levels
of each parts increase as the train gets older and each parts have their own frequency

patterns of the vibration. Vibration propagation path is also investigated using calculated

the coherence value between bogie and driving system. As the results, it is known that
vibration signal can be utilized successfully for the safety diagnosis of the driving part of

electric train.
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Fig. 2 Velocity variation of running electric train
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Fig. 3 Vibration signal of driving condition
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Fig. 4 Acceleration vs. speed
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Fig. 5 Vibration level variation due to sampling
frequencies
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Fig. 8 Vibration signal at motor case
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Fig. 10 Vibration levels of motor case
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Fig. 16 Vibration levels of bogie
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Fig. 17 Coherence between bogie and gear case
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Fig. 18 Coherence between bogie and motor case
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