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ABSTRACT

Volute casings for liquid rocket turbopump are designed and evaluated in a structural point of view. At the design step 3D

modeling and finite element analyses are conducted iteratively. During the step various loads such as internal pressure, casing

stiffness and mounting forces are considered in the analyses, along with the weight minimization effort. After the design step

volute casings are manufactured by metal casting process, and then they are subjected to burst test for structural verification.

In the burst test strains at several points are measured and compared with predicted values.
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Table 1 Pump specification
Oxidizer pump Fuel pump
Type centrifugal centrifugal
Medium LOx kerosene

Stages single single

shaft | stainless steel / superalloy | stainless steel

Material

casing | stainless steel / superalloy | stainless steel

Fig. 1 Designed shape of volute casing for oxidizer pump(left) and
fuel pump(right) Fig. 4 Volute casing of fuel pump ready for burst test
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Fig. 5 Points of strain gage measurement
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Fig. 6 Measured strains of the oxidizer pump volute casing
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Fig. 7 Measured strains of the fuel pump volute casing
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Fig. 8 Measured strain vs. internal pressure of the
oxidizer pump volute
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Fig. 9 Measured strain vs. internal pressure of the fuel pump
volute
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Fig. 14 Distribution of Von Mises equivalent
stress of fuel pump volute at 4 MPa

Fig. 12 Modified shape of volute casing for oxidizer

pump(left) and fuel pump(right)
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Fig. 15 Stress concentration at volute

tongue of fuel pump
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Fig. 16 Measured vs. predicted strains at oxidizer pump volute
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Fig. 17 Measured vs. predicted strains at fuel pump volute
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