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The integration of machine learning in condition monitoring has shown promise for fault detection and predictive

maintenance, particularly in mechanical and electrical subsystems. However, there is a lack of research focused on

addressing subsystem faults that involve both fluid-related issues, such as cavitation, and mechanical problems, like

bearing failures in coolant pumps. These types of faults can lead to serious damage and impact drivetrain reliability, which

is particularly important for modern vehicle fleets where reducing downtime is essential. 

This study proposes a vibration-based condition monitoring method for coolant pumps in combustion engine vehicles to

detect both mechanical (bearing) and fluid (cavitation) faults. The system combines standard signal processing methods

with machine learning algorithms for detection, diagnosis, and prognosis. An AI-based anomaly detection method

achieves up to 87% accuracy by integrating sensor data from both domains. For fault diagnosis, a two-stage classification

process reaches 90% accuracy in identifying bearing faults and 83% accuracy distinguishing between bearing and

cavitation faults. Additionally, an artificial neural network forecasts remaining useful life (RUL) based on the RMS evolution

of accelerometer signals with a mean absolute percentage error below 10%. These findings highlight the proposed

method's potential as an effective solution for condition monitoring in complex automotive systems.
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