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of Spheres in High-Speed Ball Bearings
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Abstract: In high speed oil-lubricated ball bearings, rolling elements are resisted by lubricating fluid,
changing the bearing’s dynamic and thermal behaviour. In order to investigate the effects of inner and outer rings
on the ball’ s drag coefficient, a numerical simulation model and an experimental device are developed with one
single sphere confined by two flat walls. The changing rule of drag coefficient is summarized and compared with
that of one sphere in open space. Results show that the numerical model is reliable with an error of less than 10%
compared with the experiment. For the same Reynolds number, the pressure difference between the upstream and
downstream of the sphere is enlarged obviously with the restriction of two walls, rising the drag coefficient to a
high level. It’s illustrated that drag coefficient on sphere in restricted space is about two times to that of sphere in

open space in the range of 10°<Re<10°.
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Fig.1 Physical model of flow past sphere at slit space
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(b) Left view (X direction)

(a) Top view (Z direction)

Fig.2 Domain and mesh for flow past sphere at slit space
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Fig. 3 Wind tunnel structure

Fig .4 Test section of wind tunnel
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Fig. 5 Experimental device
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Fig. 7 Pressure distribution of sphere surface at slit space
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Fig. 8 Pressure distribution of sphere surface at open space
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Fig. 9 Pressure distribution of the ball
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