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a b s t r a c t

The present work is focused on the diagnosis of mixed eccentricity faults in induction

motors via the study of currents demanded by the machine. Unlike traditional methods,

based on the analysis of stationary currents (Motor Current Signature Analysis (MCSA)),

this work provides new findings regarding the diagnosis approach proposed by the

authors in recent years, which is mainly focused on the fault diagnosis based on the

analysis of transient quantities, such as startup or plug stopping currents (Transient

Motor Current Signature Analysis (TMCSA)), using suitable time-frequency decomposi-

tion (TFD) tools. The main novelty of this work is to prove the usefulness of tracking the

transient evolution of high-order eccentricity-related harmonics in order to diagnose

the condition of the machine, complementing the information obtained with the low-

order components, whose transient evolution was well characterised in previous works.

Tracking of high-order eccentricity-related harmonics during the transient, through

their associated patterns in the time-frequency plane, may significantly increase the

reliability of the diagnosis, since the set of fault-related patterns arising after

application of the corresponding TFD tool is very unlikely to be caused by other faults

or phenomena. Although there are different TFD tools which could be suitable for the

transient extraction of these harmonics, this paper makes use of a Wigner–Ville

distribution (WVD)-based algorithm in order to carry out the time-frequency

decomposition of the startup current signal, since this is a tool showing an excellent

trade-off between frequency resolution at both high and low frequencies. Several

simulation results obtained with a finite element-based model and experimental results

show the validity of this fault diagnosis approach under several faulty and operating

conditions. Also, additional signals corresponding to the coexistence of the eccentricity

and other non-fault related phenomena making difficult the diagnosis (fluctuating load

torque) are included in the paper. Finally, a comparison with an alternative TFD tool –

the discrete wavelet transform (DWT) – applied in previous papers, is also carried out in

the contribution. The results are promising regarding the usefulness of the methodology

for the reliable diagnosis of eccentricities and for their discrimination against other

phenomena.
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