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Abstract:
at the same positions of two pieces. To address this issue, fracture morphology analysis, metallographic structure
inspection, chemical composition analysis, and mechanical property testing have been carried out on the cracked regions
to determine the nature and causes of the cracks. The results show that the fracture surface exhibit typical characteristics
of micropore aggregation-induced fracture, the shrinkage cavity inside the casting is the inducement of skeleton fracture,
and its formation is associated with the structure of the casting, there are small shrinkage cavities existed in the area,
where the cracks occurred, of the corner between the process block and the crossbeam, the straightening of the skeleton
crossbeam in the later stage results in the generation of internal crack at the shrinkage cavity area. Through structural
optimization, the stress concentration condition of the crossbeam here during the streightening process was improved,
X-ray inspection was added to prevent internal cracks from existing in castings. The recurrence of crack problem has
been avoided by adopting above measures.
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During the machining processes of ZTA15 titanium alloy skeletons, crack problems consecutively occured
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Fig. 1 Photo of the fracture cases of skeletons
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Fig. 2 Macro morphologies of the sample No.1 for inspection
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Fig. 6 The metallographic structures of the crack source area of sample No.1
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Fig. 7 The metallographic structures of the crack source area of sample No.2
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Fig. 9 The structure improvement of the crossbeam area where the skeleton cracked
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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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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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