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Diagnostics of the traction gearboxes of electric trains by the squared envelope spectrum 

Myhalkiv S., Bulba V., Hodakivsky A. 

Abstract. The spectral methods such as envelope spectrum and squared envelope spectrum techniques were offered for 
obtaining the sufficient quantity of diagnostic features for the technical state of the traction gearbox bearings of electric 
trains. The negative impact of the deterministic components produced by the gearmesh was shown, and the 
deterministic components complicate the selection of proper frequency band for demodulation, and random components 
cause additional weakening of the impulsiveness that store information about bearing faults. The technique of the 
extraction of the signal’s envelope was described as well as the variants of squared envelope spectrum extraction. Due 
to the calculation of spectral kurtosis, the carrier of bearing vibration was identified, and the frequency band for the 
calculation of the squared envelope spectrum was determined in the vicinity of the carrier. A high informative nature of 
the squared envelope spectrum was established and confirmed by the results of the experimental research. 
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