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Fig. 1 Extraction process of the part structure feature
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Table 1 D2 distance distribution and KL divergence values of cylindrical entities
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Fig. 8 Visualization interface for part storage and addition of part instance information to the database
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Table 3 Retrieval results of similar parts
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Research on the Casting Process Database Based on Calculations of Part
Structural Features

ZHOU Chu-hao, GUO Shu-ren, XIANG Dong, LI Bei-bei, DING Yan-song, CAO Hua-tang, DONG Xuan-pu
(State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong
University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract:

Based on the spatial distance calculations of part structural features, this study proposes a method for
constructing unique structural feature codes for 3D models of parts. The codes include the external structural
features of the parts and the internal cavity structure information, which makes the storage and retrieval of
parts in the database more convenient and accurate. Using the aforementioned 3D structural feature coding,
this research uniquely codes the complex information system of part information, production information,
and process information in casting process cases. This approach achieves rapid storage and accurate querying
of the casting process database. Utilizing this optimized database could simplify the casting process design
workflow and improve design efficiency, thereby maximizing the reuse of design knowledge and experience.
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casting process design; 3D structural calculation; database technology; 3D model retrieval
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