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Abstract : As a critical component for ensuring the safe operation of industrial systems, equipment fault diagnosis
faces challenges such as insufficient knowledge integration and difficulties in dynamic correlation modeling
under complex operating conditions with traditional methods. This study proposes an intelligent fault
diagnosis expert system framework for complex equipment based on knowledge graph technology. By
constructing multi-source heterogeneous knowledge graphs, the framework achieves deep integration
of equipment operational mechanisms, historical fault cases, and expert experience.The system adopts a
hierarchical modular design, integrating four core modules: data acquisition, knowledge modeling, inference
analysis, and interactive visualization. The knowledge graph construction module combines structured data
(sensor monitoring parameters, equipment specification thresholds) with unstructured data (maintenance
manual texts, fault description reports). Through ontology modeling, it defines entity relationships such
as equipment components, fault patterns, and diagnostic rules, while leveraging deep learning models
to achieve entity recognition and relationship extraction.
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