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Casting Process of Graphite Ceramic Composite Mold for Titanium

Alloy Shell Castings
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Abstract:In view of the technical difficulties that the titanium alloy shell castings had high requirements for the
surface quality of the runner, the graphite ceramic composite mold was selected. Meanwhile, the casting simula-
tion software was utilized to optimize the design of gating system to avoid the generation of large-scale shrinkage
defects, and to improve the internal quality of castings. Moreover, the mechanism that ceramic materials improve
the surface quality of castings was clarified combined with software calculation and theoretical analysis.
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Fig.1 Titanium alloy shell castings
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Fig.2 Schematic diagram of the position of shrinkage
cavities in the casting before optimization
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Fig.3 Schematic diagram of casting filling and feeding channel
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Fig.4 Gating system of shell castings after optimization
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Fig.5 Schematic diagramof the position of shrinkage

cavities in the castings after optimization
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Fig.6 Model of the designed mold
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Fig.7 The ceramic core
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Fig.8 The poured shell castings
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Fig.9 Schematic diagram of point selection
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Fig.10 Influence of graphite and ceramic materials on

metal liquid cooling rate
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Fig. 11
of liquid metal filling and

Schematic diagram

Fig. 12 Runner surface
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Fig.13 Comparison results of 3D laser scanning of castings
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Tab.2 Mechanical properties of Ti alloy at room temperature
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