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Progress in Mechanical Fault Diagnosis and Maintenance Technology
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Abstract: This paper reviews the latest progress in mechanical fault diagnosis and maintenance technology, and explores its
application and challenges in modern industry. With the rapid development of technology, mechanical equipment is becoming
increasingly complex and prone to frequent malfunctions, posing a threat to production efficiency and safety. The main
methods of fault diagnosis techniques, including vibration monitoring, noise monitoring, infrared temperature measurement,
oil analysis, and acoustic emission detection, were introduced, and it was pointed out that machine learning based fault
diagnosis systems are currently a hot research topic. Analyzed the limitations of traditional maintenance techniques and
innovations in modern maintenance technologies, such as machine learning based maintenance assistance systems and 3D
printing technology. The application of mechanical fault diagnosis and maintenance technology in automated production lines,
aerospace, and intelligent manufacturing, as well as the challenges and future prospects, were discussed. The development
trends of combining multiple disciplines and technologies, widely applying artificial intelligence expert systems, and
integrating sensor functions were emphasized.
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