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Adaptive design and collaborative maintenance system
construction of intelligent mechanical equipment driven by
artificial intelligence
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Abstract

The current industrial sector is undergoing a critical phase of intelligent transformation and upgrading. Traditional design models
and maintenance strategies for machinery are increasingly unable to adapt to the complex and ever-changing working conditions
and dynamic demands. Due to the unpredictability of operating environments and the increased interconnectivity of failures,
static design frameworks and decentralized maintenance models face bottlenecks such as delayed response and resource wastage.
Breakthrough developments in artificial intelligence offer new solutions to these challenges. By constructing multidimensional
sensing networks and employing dynamic optimization algorithms, equipment can now adapt to its environment and make design
adjustments. This paper focuses on the deep integration of artificial intelligence in dynamic modeling methods and collaborative
decision-making mechanisms, aiming to establish a closed-loop system that covers the entire lifecycle of intelligent machinery from
design to operation and maintenance. The goal is to achieve continuous evolution of equipment performance through data-driven
and knowledge-integrated approaches, providing theoretical support and technical paradigms for the development of industrial
intelligence.
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