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Research on the application of artificial intelligence in mechanical manufacturing systems

Xuefei Liu
Shanghai University of Applied Technology, Shanghai

[ Abstract ] With the deep integration of new-generation information technology and manufacturing
technology, artificial intelligence (AI) has become a core driving force for the transformation of mechanical
manufacturing systems towards intelligence, digitalization, and networking. This paper systematically reviews the
research progress on the application of Al in mechanical manufacturing systems from 2019 to 2024. First, it
elucidates the historical context and strategic significance of Al empowering intelligent manufacturing, and analyzes
the supporting role of key technologies such as big data, deep learning, and the Industrial Internet of Things in the
transformation and upgrading of manufacturing systems. Second, it focuses on reviewing the current application
status of Al in core mechanical manufacturing processes such as production scheduling optimization, tool condition
monitoring and prediction, and surface quality inspection and defect identification, and deeply analyzes the specific
implementation paths of AI algorithms such as deep learning, reinforcement learning, and transfer learning in
improving the performance of manufacturing systems. Furthermore, it explores the cutting-edge development
directions of Al at the manufacturing system level, such as human-machine collaboration, predictive maintenance,
and intelligent decision-making. Finally, it summarizes the challenges faced in current research, including data
quality, model interpretability, real-time performance, and security, and looks forward to the development trend of
the integration of Al with digital twins, edge computing, and large-scale model technologies. This paper aims to
provide theoretical reference and technical guidance for the in-depth application research of artificial intelligence
in mechanical manufacturing systems.

[ Keywords] Artificial intelligence; Mechanical manufacturing system; Intelligent manufacturing; Production
scheduling; Tool monitoring; Defect detection; Deep learning
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