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Summary

Generally, rolling bearings are used in the hubs of competition bicycle wheels (hereafter
referred to as "hubs"). In the case of such rolling bearings, the rotational accuracy is highly
dependent on the accuracy grade of the rolling conductor. In addition, vibrations caused
by uneven road surfaces and unbalanced loads caused by the rolling of the car body act
directly on the bearings, resulting in an immediate increase in rolling resistance and
bearing damage.

On the other hand, fluid-lubricated plain bearings offer superior rotational accuracy and
damping compared to rolling bearings. However, hydrostatic bearings, which support

loads by supplying pressurized fluid to the bearing portion, require a fluid pressurization



and supply mechanism, including a power unit, and are difficult to integrate into a bicycle
hub. Hydrodynamic bearings, which support loads by dynamic pressure, require a
significant initial torque to start rotating from a stationary state. Therefore, it is not
practical to use only fluid-lubricated plain bearings for hubs.

Therefore, we propose an entirely new hybrid hub structure that combines
hydrodynamic bearings and rolling bearings to achieve high rotational accuracy and
damping performance while maintaining the same initial torque level as conventional hubs.
In this study, theoretical calculations and model building are conducted as basic research
for developing a hybrid hub, and appropriate hydrodynamic bearing geometry is
investigated through numerical analysis.
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