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Development of rotor dynamics analysis coupled with unsteady fluid force for
rocket engine design
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In this task, we achieved the followin?. (1) For the RD fluid force of plain
annular seals, a nonlinear bulk flow analysis method was developed for the first time for the case
there is a large static eccentricity. High-speed low-cost analysis of RD coefficients was achieved
for the range of static eccentricity up to 70% of the clearance. (2) A coupled analysis of RD fluid
force of plain annular seal and rotor vibration was constructed, and its validity was confirmed
experimentally. (3) The rotational speed dependency of RD fluid force of impeller was clarified, and
a consideration on the mechanism of non-synchronized vibration components in the ground combustion
test of LE-7A,which was not explained conventionally, was derived. (3) We developed a test system of
RD fluid force using magnetic bearings, and achieved an elliptical orbit with a size of about 100
g m with an accuracy of 1 y m.
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