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Abstract: In view of the contradiction between the high-speed and reusable functional
requirements of China’s new-generation liquid rocket turbo pumps and the difficulty of increasing
the DN value of active rolling bearings, a new type of superconducting tilting-pad magnetic-fluid
composite bearing is proposed, which can achieve complementary advantages of magnetic fluid.
The start-stop wear performance and high-speed vibration stability are comprehensive, which
doubles the speed of the turbo pump and prolongs its service life. The combination of
superconducting magnetic force and dynamic pressure liquid film force is realized through the low

temperature medium that comes with the turbo pump system. Based on the magnetic flux
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freezing-mirror model and Reynolds equation, a magnetic-hydraulic composite analysis model
considering the superconductor-field cold height and the flow state of low-viscosity media is
established. Aiming at the coupling relationship of the thermal effect, the pad swing effect and
the dielectric magnetic effect between magnetic field and flow field, a decoupling analysis method
is proposed. The effects of different design parameters on the axis trajectory and the dynamic
minimum film thickness of the composite bearing are studied, and the nonlinear dynamics of the
composite bearing is revealed. The results indicate that there is an optimal pivot offset between
62% and 66 % , which can significantly improve the service performance of the bearing and that
there is an inflection point between the clearance ratio of 0.04% and 0. 05% , which will cause a
minimum value of the minimum film thickness. Increasing the length-to-diameter ratio is the most
obvious improvement in bearing performance, and the effect of increasing the pad arc angle on the
bearing performance is weak. When the load acts between the pads, composite bearings have
better dynamic performance and load capacity. The research results can provide some design
guidance for suppressing journal vibration and improving the bearing capacity of composite

bearings. It also has reference value for designing the shafting structure of high-reliability rocket

1 554 &

turbo pumps.

Keywords: journal center orbit; dynamic minimum film thickness; magnetic-fluid composite

bearing
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