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ABSTRACT

Predictive maintenance (PdM) has emerged as a key strategy for enhancing the longevity and reliability of
electromechanical components in various industries. This approach leverages real-time data and advanced analytics,
including machine learning algorithms, to predict potential failures before they occur. By continuously monitoring critical
parameters such as temperature, vibration, and electrical currents, predictive maintenance allows for early detection of
performance degradation, reducing unplanned downtime and optimizing the maintenance schedule. This paper explores
the fundamental principles of PdM, its application to electromechanical systems, and the benefits of transitioning from
traditional time-based maintenance to condition-based models. The integration of sensors and IoT (Internet of Things)
devices with predictive algorithms not only extends the operational lifespan of components but also minimizes maintenance
costs and improves overall equipment efficiency. Challenges such as data integration, model accuracy, and
implementation in complex systems are discussed, alongside future opportunities for enhancing predictive maintenance
strategies with advancements in artificial intelligence and cloud computing. Through case studies and analysis, this paper
demonstrates the impact of PdM on the sustainability and reliability of electromechanical componentsin industries such as

manufacturing, healthcare, and transportation.

KEYWORDS: Predictive maintenance, electromechanical components, machine learning, real-time data, condition-based
maintenance, 10T, sensors, operational lifespan, cost reduction, equipment efficiency, artificial intelligence, cloud
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