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Fig.1 Simplified mechanical model of rolling bearing
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Fig.2 Mechanical model of one ball
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Fig.3 Relative deformation of inner and outer raceway and ball
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Fig.4 Inner and outer raceway andjth ball deformation
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Table 1 Basic parameters of angular contact ball

bearings 71807AC

Parameter Value
Diameter of inner ring D; 35.0mm
Diameter of outer ring D, 47.0mm

Ball diameter D 3.14 mm
Contact angle 25°
Width Tmm
Count of ball m 25
Load-deformation index n 3/2
Young's modulus 2.07ell Pa
Poisson’s ratio 0.3
Load deformation coefficient 1.0649¢10 N/m"
Axial preload 1000N
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Fig.5 Test rig for performances of ball bearing
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Fig.6  Axial displacement of ball bearing vs. axial preload
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Fig.7 Axial stiffness of ball bearing vs. axial preload
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Radial displacement of ball bearing vs. radial preload
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Fig.9 Radialstiffness of ball bearing vs. radial preload
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ANALYTICAL DETERMINATION METHOD OF THE ROLLING BEARING
STIFFNESS AND EXPERIMENTAL VALIDATION *

Ren Hongjun®
114051, China)

(School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan

Abstract This paper developed an analytical model of rolling bearing based on Hertz contact theory. Based on
this model, the expressions of interaction forces of bearing parts were given, and the influences of axial, radial
and moment bearing loads on bearing contact stress and contact deformation were also analyzed. Then, five de-
grees of freedom stiffness matrix of the rolling bearing was obtained. Finally, the experimental rig of the rolling
bearing was built, and both the axial and radial deformations were measured under different loading levels, and
then the stiffness of the bearing was achieved. Comparison between the theoretical and experimental results shows

good agreement, which validates the proposed analytical model.

Key words rolling bearing, stiffness analysis, Hertz contact, displacement
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