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Construction and Application of Digitization, Intellectualization and Big
Data Industrial Software Platform for Investment Casting

ZHOU Jian-xin, YIN Ya-jun, JI Xiao—yuan, SHEN Xu
(State Key Laboratory of Materials Processing and Die &Mould Technology, Huazhong University of Science & Technology,
Wuhan 430074, Hubei, China)

Abstract:

The wide application of digital, intelligent, big data and other technologies is promoting the development
and reform of casting industry from all aspects. It can not only improve the production efficiency and reduce
the production cost, but also promote the continuous emergence of new technologies and new processes,
which makes the casting production from mainly relying on experience to the stage of scientific theory
guiding production. At present, the industrial software for guiding foundry production formed by digitization,
intellectualization and big data technologies mainly supports the informatization of foundry enterprises in
four aspects: casting process design system (CAD/CAE), product data and information management system
(ERP/PDM), workshop execution system (MES) and casting equipment acquisition and monitoring system
(SCADA). However, due to the lack of overall planning and unified integrated system architecture, it is
difficult to integrate communication among industrial software systems, and there are many data duplication,
data islands and inconsistencies. Therefore, after a long time of accumulation, the system maintenance
difficulties, low efficiency and other problems and challenges, seriously restrict the development of
enterprises. The integration of industrial software has become the urgent demand and inevitable trend of the
development of foundry information. Therefore, author puts forward the idea of building digital intelligent
big data industrial software platform for investment casting. The platform integrates CAD, CAE, ERP, PDM,
MES, SCADA and other industrial software systems seamlessly from four levels (business value layer,
technical design layer, manufacturing execution layer, equipment data sensing and acquisition layer). Some
concepts are defined, such as ERP’s driving data for PDM design, PDM’s providing process guidance data
to MES, method of the combination of SCADA and MES to monitor and warn PDM process parameters, as
well as information communication and action mechanism between different layers. Based on highly flexible
technology, the system modules are built on demand and are added on demand and have the characteristics
of flexible system integration. Finally, an application example of this technology in investment casting
enterprises is given. The results show that, on the one hand, the industrial software platform meets the needs
of the first stage of enterprise informatization, constructs the integrated system of ERP, MES and PDM,
eliminates the information island, duplication and inconsistency, realizes the global information sharing,
and greatly improves the efficiency of enterprise collaborative operation. On the other hand, it promotes the
development of the second stage of enterprise informatization and integrates the construction of SCADA
system, and data acquisition, monitoring and early warning of key parameters in the operation of casting
equipment are carried out. The digital intelligent big data industrial software platform will help to promote
the scientific transformation of the generation and management of precision casting enterprises, greatly
enhancingthe soft power and promote the intelligent transformation.
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