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This research aims to examine the application of predictive maintenance techniques to mechanical
equipment and systems by reviewing modern methods used to monitor equipment condition and
predict failures before they occur—such as vibration analysis, infrared thermography, oil analysis,
and ultrasonic testing. A descriptive-analytical approach was employed, drawing on data from
previous studies and specialized scientific literature, to evaluate the effectiveness of these
techniques in enhancing mechanical system performance and reducing unplanned maintenance

costs.

The findings indicate that implementing predictive maintenance techniques significantly reduces
sudden failure rates—by a margin of 30% to 50%—while also extending the service life of
mechanical equipment and improving operational efficiency. Furthermore, the research identifies
key challenges associated with implementing these technologies, including high initial investment
costs for sensors and analytical software, the need for a skilled workforce, and difficulties in

integrating these systems with existing infrastructure in certain industrial facilities.
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