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Abstract—The hydrodynamic bearing is accepted in many rotating systems because it has a
large load carrying capacity. But the anisotropic pressure distribution of the bearing can arise
the unstable vibration phenomenon over a certain speed. The magnetic bearing is an active element
so that the unstable phenomenon of the hydrodynamic bearing, which is induced by the anisotropic
support pressure of the oil film, can be controlled if the control algorithm and the controller
gains are chosen appropriately. In this study, we investigate the stabilization method of the hydrod-
ynamic bearing system composing the hybrid bearing which is the single unit of hydrodynamic
bearing and magnetic bearing. The load carrying conditions of the hybrid bearing is modelled
by the sum of the stiffness and damping coefficients of the hydrodynamic and the magnetic beari-
ngs in each direction. The dynamics of the rotor is analyzed by the Finite Element Method and
the stability limit is determined by the eigenvalues of the hybrid bearings and shaft system.

The eigenvalue study of the system shows that the stability limit of the hybrid bearing is increa-
sed compared to that of the hydrodynamic bearing. A Small increment of the stiffness and damping
coefficient of the hybrid bearings by the magnetic actuators can increase the stability limit of
the system. In this paper we tried to show the design references of the hybrid bearings by using
the nondimensional bearing parameters. The analysis results show the possibilities of the stability
limit increment of the hydrodynamic bearing system by combining the magnetic bearing.
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