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Fig.4 Schema layer of knowledge graph for machining process of complex thin-walled parts
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Fig.7 Ontology relationship establishment diagram
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Fig.9 Visual model of knowledge graph for machining process of complex thin-walled parts
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Study on Machining Knowledge Modeling of Complex Thin-Walled Parts
Based on Knowledge Graph

XIAO Biao', XU Baode’, PENG Shixin', YU Yuan’, DING Guozhi’, WANG Meng’, ZHAO Zhengcai'
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Beijing Xinghang Electro-Mechnical Equipment Co., Ltd., Beijing 100074, China)

[ABSTRACT]

knowledge modeling is a prerequisite for achieving intelligent process design based on digital twins. To address the issues

Intelligent process design is the core of process design in the digital twin environment, and part process

of low structured and difficult to reuse machining process data for complex thin-walled parts in the aerospace field, a
construction and quality evaluation method for a typical knowledge graph of machining process for complex thin-walled
parts is proposed. Firstly, the composition and structure of machining process knowledge are analyzed. Secondly, the
visualization of process knowledge was realized through ontology modeling, knowledge extraction, knowledge storage, and
other related technologies, and the knowledge retrieval of machining process was realized based on Neo4j database. Finally,
the analytic hierarchy process is used to evaluate the constructed knowledge map, and the machining process knowledge
of frame and segment parts is taken as the verification object, the comprehensive accuracy of the sub-map is 92.28%. The
experimental results show that the process knowledge modeling method based on knowledge map is feasible, which can
help to realize the effective organization and reuse of process knowledge, and lay the foundation for digital twin intelligent
process design.
Keywords: Complex thin-walled parts; Knowledge graph; Process knowledge modeling; Data extraction;
Graph quality evaluation; Digital twin
(T * %)
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