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Measurement and Simulation of the Qil Film in a Thrust Ball
Bearing Considering the Waviness on Its Raceway

REN Zhi - giang, GUO Feng, WANG Jing”
(School of Mechanical Engineering ,Qingdao Technological University ,Qingdao 266033 ,China)

Abstract: Using an custom — made optical interferometry system which can simulate the motion of a thrust ball bearing, the
waviness on the raceway of the housing washer was obtained by the Hertzian contact theory, and the variation of oil film
thickness in one revolution of the ball - glass contacts was measured. Based on the experimental parameters,
elastohydrodynamic lubrication calculations were carried out to theoretically reproduce the contacts between the balls and the
glass as well as those between the balls and the raceway. Both experiments and theoretical analyses verified the influence of

the waviness on lubrication state and proved that the variation of the oil film in the thrust bearings motion was related closely

to the surface waviness on the raceway.
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Fig. 1 Diagram of the optical interference

measurement system
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Fig.2 Experimental schematics
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Tablel Bearing parameters

Radius of steel ball
Type

Radius of the rolling bearing

Radius of the raceway Elastic modulus

Poisson ratio

/mm /mm /mm /mm
51 207 4.762 5 24.5 5.854 207 0.3
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Fig.3 Waviness on the raceway
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Fig.4 Interferograms of NSK51207
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Fig.5 Interferograms of NSK51307
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Fig.6  Variation of the central and minimum film thickness in one revolution
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Fig.7 Mid - section oil film thickness at two angular locations for both bearings
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Fig.8 Central film in the contacts of ball — raceway
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Fig.9 Film thickness and pressure on the contact of steel ball — raceway
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Fig. 10 Contour maps of oil film in the contacts of ball — raceway
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Fig. 12 Film thickness and pressure profiles in the contacts of steel — glass and pressure

profiles in the contacts of steel — glass
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Fig. 13 Contour maps of oil films in the contacts of steel ball — glass
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