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Abstract

With the rapid maturity of digital twins, industrial internet, big data, and artificial intelligence technologies, the digital modeling
and intelligent operation and maintenance of steel equipment have become the core direction of industry transformation. Digital
modeling can achieve full-element and full-cycle bidirectional mapping between physical equipment and virtual models, providing a
high-precision digital foundation for intelligent operation and maintenance; while the intelligent operation and maintenance system
can realize real-time perception of equipment health status, intelligent fault diagnosis, prediction of remaining service life, and
optimization of maintenance decisions based on digital models, completely transforming the traditional operation and maintenance
mode. Based on this, this paper systematically studies the core technologies of digital modeling for steel mechanical equipment,
builds a full-process intelligent operation and maintenance system, and combines industrial field practice to verify its application
effectiveness, providing a feasible implementation reference for the industry.
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