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Abstract —1In this paper, the effects of shaft and bearing flexibilities are investigated for the accurate model-
ing of a shaft-bearing system supported by ball bearings. Generally, rolling bearings are modeled by simple
rigid pin-joint in the mechanical design. However, they can no longer be modeled by ideal boundary condi-
tions in the advanced applications because the rigid pin-joint model cannot satisfy the current trends of
mechanical design decreasing mass and reducing volume. Consequently the flexible support model of ball
bearing is investigated using the static analysis module developed by A.B.Jones and T.A.Harris. A simple
two-bearing system, supported by two deep groove ball bearings and radially loaded on the shaft midway
between the bearings, is utilized to validate the coupled model of shaft-bearing system. Numerical computa-
tions using the model indicate that the shaft span length, locating/floating bearing arrangements and applied
bearing size are significant factors in determining the mechanical behaviors. The flexible support model of
ball bearing can be escaped to over-estimate in the bearing fatigue life. The proposed simple design formula-
tion obtained by numerical simulations can approximately predict a rate of bearing life reduction as a func-
tion of shaft span length/shaft diameter (L/d).
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Fig. 1. Shaft-bearing system support by rolling bear-
ings.
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2-2. Flexible Support model
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Fig. 4. Misalignment due to shaft deflection.
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Fig. 6. Shape of ball-raceway contact under load.
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Table 1. Applied bearing data
d/D/B Cr/Cor db dm Z fi(fo)
[mm] [kN] [mm] [mm] [ea] [-]
6307 35/80/21 33.5/19.2 13494 58.0 8 0.52
6208 40/80/18 29.1/17.8 11906 59.5 9 052
6010 50/80/16 21.8/16.6 8731 650 13 0.52
6911 55/80/13 16.0/13.3 7.144 675 16 0.52
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Fig. 9. Influence of shaft span length on induced mo-
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Fig. 11. Contact load distributions of bearings.
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Fig. 13. Influence of L/d on bearing life.
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