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Reduction of Oil Film Width in High-Speed Journal Bearings
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Floating bush journal bearings, whose structures are unique, are widely used
to support small-sized high-speed rotating machineries. The rotor supported by the bearings
generates a self-excited vibration called an oil whip, which can cause dangerous operating
conditions. However, the vibration would disappear when the shaft rotational speed is further
increased. The applicant presumed that the peculiar phenomenon is due to the reduction of the inner
oil film of the bearing and aimed to understand the actual phenomenon and also to develop a
theoretical model. Concerning the first objective, based on the measured oil film torque and the
observed oil film condition, it was found that the oil film torque actually decreases as the oil
film width shrinks. Concerning the second objective, a numerical program was successfully developed
that is capable of calculating oil film torque at low rotational speeds.
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