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Fig. 1 10T platform for wax pressing process
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Intelligent Quality Control of Superalloy Castings for Aircraft Engines

LIU Ya-hui, YU Hui-peng, ZHANG Jun-hui, GAO Hai-yan, WANG Jun, DONG An-ping, SUN Bao-de
(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract:

With the acceleration of digital transformation in the global manufacturing industry, precision casting of
superalloys for aircraft engines has ushered in an era of digital and intelligent development. In order to
achieve precision casting of superalloys with fewer defects, lower costs, and shorter production cycles, this
paper proposes a new design concept for the integration of industrial Internet of Things and digital twins in
key processes of superalloy precision casting based on the development and production practice of investment
casting for superalloy structural components. This article elucidates the influencing factors of common quality
problems such as solidification defects, dimensional deviations, and substandard microstructure and properties
in the precision casting process of superalloys. Through digital solutions, the quality of superalloy castings can
be improved, providing a reference for the digital transformation of the superalloy precision casting industry
for aircraft engines.
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superalloy; investment casting; process optimization; quality control; industrial digital transformation
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