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Rolling bearings are critical components for the reliable operation of rotating machinery. As raceway damage is one of the
most common failure modes, continuous condition monitoring is essential for its early detection. This enables a predictive
maintenance strategy, ensuring cost-effective and optimized repairs. To enhance the model's fidelity to real-world
conditions, a complete automotive electric drive unit, including its various excitations, is analyzed using a multibody
simulation.

The envelope spectrum is a well-established method for detecting raceway damage in rolling element bearings. This type
of damage must be modeled as a cyclostationary excitation. The analysis demonstrates that, unlike deterministic signals, a
cyclostationary excitation cannot be represented unambiguously by a conventional frequency spectrum, as its stochastic
nature causes the energy to spread across a wide band.

This paper compares various methods to enhance the diagnostic quality. Consequently, the acceleration signal used for
monitoring is pre-processed prior to envelope detection. Among those methods, cepstrum pre-whitening (CPW) has
proven particularly effective in suppressing deterministic excitations, thereby removing superimposed gear mesh
excitations from the signal. This significantly improves early fault detection capability. When combined with minimum
entropy deconvolution (MED), the impulsiveness of the signal is further optimized, allowing the damage characteristics to
be highlighted even more distinctly.
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