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A Study on the Tight Fits and Intemal Clearance Vanation of Ball Bearing using FEM
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Fig. 1 FE model of the inner ring and shaft
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Table 1 Load conditions for finite element analysis
Rotational speed [rpm]
10,000, 20,000

Initial preload [N]
100, 300, 500
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Fig. 2 Sampling points for bearing clearance analysis
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Table 2 Results of finite element analysis
Displacement [¢m]

Rotational speed | Preload

S1 B1 B2
[rpm] [N]
X y X y X y
100 10.64 | -5.61 | 29.22 | -4.37 | 28.36 | -4.58
10,000 300 1064 | -5.61 | 28.67 | -6.56 | 28.14 | -7.11

500 10.64 | -5.61 | 28.11 | -8.75 | 27.92 | -9.64
100 42.60 | -22.44 | 117.82 | -14.20 | 113.88 | -14.52
20,000 300 42.60 | -22.44 | 117.27 | -16.39 | 113.66 | -17.05
500 42.60 | -22.44 | 116.71 | -18.58 | 113.44 | -19.58
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Fig. 3 Radial clearance variation due to preload and rotational speed
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Fig. 4 Deformation results for preload

Fig. 5 Deformation results for preload and rotational speed
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