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Design and calculation of casting head for high
strength stainless steel centrifugal impeller
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Abstract: As the key part of LOX/kerosene engine turbopump for heavy launch vehicles, the
centrifugal impeller is made of high strength stainless steel S-04 with complicated structure. When
centrifugal impeller rotates at high speed, blade surfaces contact directly with the fuel, bearing high
loads, which results in the high requirements of its dimension precision and internal quality.
Therefore, investment casting was chosen for centrifugal impeller production. In order to prevent
shrinkage cavity and porosity at casting hotspots, the casting head needs to be properly designed to
guarantee casting quality. The centrifugal impeller casting head was designed and calculated via
modulus method to check the casting head feeding capacity, ensuring enough molten metal to feed the
casting. The produced centrifugal impeller casting was of high quality with practical and reliable
casting head and effective feeding of casting hotspots. It's proved that the process plan for centrifugal
impeller is proper and effective. The design and calculation accuracy of casting head for high strength
stainless steel centrifugal impeller was verified with modulus method.
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