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Fig. 1 Structural diagram of gas turbine casing casting
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Fig. 2 Structure diagram of the casting pouring system and meshing diagram for simulation
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Fig. 3 Filling behavior of melt for casing casting
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Fig. 4 Solid phase distribution for casing casting at different stages of solidification and area
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Fig. 5 Shrinkage porosity distribution in casing castings
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Fig. 6 Casting physical and X-ray transparency results
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Casting Simulation and Shrinkage Defects Analysis of Large-Scale
Titanium Alloy Intermediate Casings for Centrifugal Investment Casting
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Abstract:

The titanium alloy intermediate casing in gas turbine has the characteristics of large size and complex
structure, and the shrinkage porosity defects are easy to appear after integrated forming. In this paper, an open
bottom casting spiral gating system was designed with the cross-section ratio of direct runner, cross runner and
inner runner of 1:1.5:2.3, according to the structural analysis and the characteristics of centrifugal investment
casting. The filling behavior of titanium alloy melt at low centrifugal speed was studied by using Pro-CAST
software. The evolution mechanism of solid phase ratio in each region of the casting during solidification was
discussed. It was found that the shrinkage porosity in the casing tend to aggregate in the thick part, the channel
surface conversion and the bottom gate connection. Due to the insufficient feeding, difficult heat dissipation
and the high temperature heat affect zone around the bottom runner. Additionally, the distribution regularities
of metallurgical defects in casting simulation and engineering castings were compared after X-ray perspective
observation. Based on this, a series of process improvement measures are put forward, which have important
engineering value for the subsequent high quality mass production.
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