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Fig-1 The load in the ball of the bear Fig- 2 Stress distribution of the ball
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Table.1 Theload and the displacement of the ball (Unit: kgf; mm)

load 1 2 3 4 5 10 15
displacement 5.5E-5 1.1E-4 1.6E-4 2.2E-4 2 7E-4 5.5£-4 8.22E- 4
load 20 30 40 50 100 200 500

1.1E-3 1.64E- 32.19E- 3 2.7E- 3 5.5E-3 1.1E- 2 2.74E- 2

displacement
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Table. 2 The static analysis result with different dement

load

demert 10kgf 20kgf 30kgf 40k gf 50kgf

theoretical Value 7 ]7E— 4 1 434E— 3 2 151E— 3 2868E— 3 3585E— 3

3D-solid 6.46E- 4 1.292E- 3 1.946E-3 2.571E-3 3.121E- 3
error 10.99% 10.99% 10.53% 11.55% 14. 87%
truss 6.47E- 4  1.292E- 3 1.944E-3 2.571E-3 3.122E- 3
error 10. 82% 10.99% 10.65% 11.55% 14. 83%
3D-gap 6.96E- 4 1.396E- 3 2.092E- 3 2.788E- 3 3.481E- 3
error 3.02% 2.72% 2.82% 2.87% 2. 99%
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A Study on the Simplifying Method of Ball Bearing in Structural Analysis

WANG Jun, LU E, WANG Jia-Qi
(Changchun Institute of Op tics and Fine M echanics.
Chinese A cademy o Sciences, Changchun 130022)

Abstract

It is a very difficult problem to simulate ball bearing in structural analysis or in the finite
element analysis correctly . Because the working condition of the ball bearing is very com—
plex, the boundery conditions of the balls mner and outer rings of the ball bearing are diffi-
cult to define. The static and dynamic analysis of ball bearing is carried and the simplifying
method of the ball bearing is studied with the finite element analysis program-Ansys.
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