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ABSTRACT

Air dynamic bearings are inherently unstable in dynamic behavior due to the varying angle of a force produced
and the nonlinear characteristics of stiffness. In this study, such dynamic behavior is obtained and compared with
experimental results. A body axis coordinate system is employed to avoid the change of a moment of inertia. FDM
is used to calculate the pressure distribution on the bearing surface and then the force acting on the rotor was
calculated by integrating the pressure distribution. By integrating accelerations which are calculated from the

equations of motion using the 4th order Runge-Kutta method, the pose of the bearing at each time step is obtained.
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Fig. 1 Schematic of a hemispherical spiral
grooved air-dynamic bearing.

Fig. 2 Simplified model of a
rotor.
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Fig. 3 Coordinate systems.
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Fig. 4 X-Y motion of the top center of a rotor.
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Fig. 5 X-Y motion of the bottom center of a
rotor.
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Fig. 4% X sAd whgoz 78 Hdzel 4 Fig. 6 Experimental results of X-Y motions at various
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Fig. 7 Force application angle.
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Fig. 8 Force application angle vs. eccentricity.
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Fig. 9 Radial force vs. radial eccentricity.
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