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Abstract: Spherical spiral groove bearings (SSGBs) serve as an important bearing and vibration
control structure of the rotor system in a flywheel energy storage device, and their stiffness and
damping directly affect the vibration behavior of the rotor system, thus controlling the
performance and efficiency of the flywheel energy storage device. To study the lubrication
characteristics of the bearings, based on the Reynolds equation considering fluid inertia in the
spherical coordinate system, the perturbation pressure equation was derived by using the
perturbation method. Then, the partial differential equations were solved by using the finite
volume and the finite difference methods to obtain the pressure distribution of the oil film.
Furthermore, the pressure, load-carrying capacity, and dynamic characteristics of the oil film
considering the fluid inertia and disregarding fluid inertia were analyzed by numerical
calculations. The results show that when the rotational speed and eccentricity are larger, the fluid
inertia has an obvious influence; the oil film pressure, load-carrying capacity, and damping
considering fluid inertia are larger, and the stiffness is smaller.

Key words: spherical spiral groove bearing; fluid inertia; dynamic characteristic; oil film
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