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Design and Research of Intelligent Casting of Titanium Alloy
Taking Homogeneity and Stability of Temperature Field as the Core
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(1. Baoji Titanium Industry Co., Ltd., Baoji 721014, Shaanxi, China; 2. College of Weapon Science and Technology, Xi'an University of
Technology, Xi'an 710021, Shaanxi, China)

Abstract: Titanium alloy casting faces challenges in precise control due to the strong mutual interaction between
highly reactive melt and complex mold cavities. In order to break through this bottleneck, a collaborative optimization
mechanism for melt flow and heat transfer based on multi-physics coupling models was proposed, and a real-time
closed-loop temperature control system during casting process integrating high-dimensional feature extraction and
dimensionality reduction technologies was developed. It is expected that the intelligent control framework built through
this reseach could provide theoretical and technical supports for the manufacturing of titanium alloy castings.

Key words: titanium alloy casting; temperature field homogeneity; intelligent control system; high-dimensional feature
dimensionality reduction; multimodal perception
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