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Abstract

The current research presents a predictive maintenance process based on recording of
acoustic waves emitted from machines, then the recorded waves are transmitted from time
to frequency domain using Fourier multi-tapering algorithm, then, frequencies of maximum
amplitudes resulted from frequency responsive curves are compared with the theoretical
frequencies of the expected faults, thus every matching indicates a specific fault or faults.
For validating the presented process, it was applied on three induction motors which are in
unknown technical conditions. As a result, the possibility of predicting several faults was
achieved indicating the validity of the process. Since Fourier Multi-tapering has not been
used previously in any known predictive maintenance process, to the best of the researcher's
knowledge, it's current used can be seen as original contribution to the field of knowledge.

Key words: Predictive maintenance, Condition Monitoring, Fault
prediction of induction motors, Acoustic based maintenance, Fourier
transformation of acoustic waves,Multi-Tapering Fourier transformation,
Fault analysis of electrical motors.
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