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ABSTRACT

As riders do not sense damage to hub bearings due to the friction that occurs while riding, unexpected
accidents can happen. Hub bearings can also be broken by cracks due to minor impact. Therefore, the vibration
analysis of bike hub bearings is thought to be important. Two bike hub bearings were modelled in this study.
The bolts at both ends of the bearings were fixed. The standard weight of a Korean man was assumed to be
70Kg, and a force of 700N was applied. As a result of this study, maximum deformations occurred in bolts at
both ends of the central axis. Regarding displacement due to natural frequencies, Model 2 had less deformation
than Model 1. Using the results of this study, the structural safety of the design of hub bearings can be
estimated, and design plans for durable hub bearings can be suggested.
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(a) Model 1

(b) Model 2

Fig. 1 Analysis model

Table 1 Material property

Young's Modulus(GPa) 200
Poisson's Ratio 0.3
Density(kg/mm®) 7.85x10°

Tensile Yield Strength(MPa) 250
Compressive Yield Strength(MPa) 250
Tensile Ultimate Strength(MPa) 460

Compressive Ultimate

Strength(MPa) 0
A Force: T00. 1
B Fived Support
B Clndicsl Suppart 0, m

Fig. 2 Boundary condition
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(a) Total deformation of model 1

Equivalent Stress
1 Equivalent (von Mises) Stress
Unit: Pa

2.6912e5 Max
2.3%21e5
2.0901e5
1784185
1.4951e5
1.1%61e5

89705

59804

29902
2.6435¢ -8 Min

(b) Equivalent stress at model 1
Fig. 3 Structural analysis of model 1

(a) Total deformation of model 2

Eauivalont strooo

Tya: Equivalent (van-Misss) Stess

1.998705 Mux
177175
1R
13
1107305

i

FRdan

44293

22107
6.89680-8 Min

(b) Equivalent stress at model 1
Fig. 4 Structural analysis of model 2
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T Mode 6°A4 713
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9,1782 Max
81584
7136
61188

5099

4072
30584
203
10198

0 Min

(a) Total deformation at mode 1

Total Deformation 2
Type: Total Deformation
Frequency: 11727 H
Unit: m

11.398 Max
0132
88652
7,597
6.3323
50658
3,799
2.5329
1,2665
0 Min

(b) Total deformation at mode 2

10,721 Max
95301
63388
71476
59563
4,7851
35738
2,3805
11913
0 Min

deformation at mode 3

(c) Total
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Total Deformation 4
Type! Tetal Deformation
Frequency: 12892 Hz
Unit: m

10,887 Max
96778
8.4678
7.2561
E.0485
4,8308
3.6291
24194
1,2097
0 Min

(d) Total deformation at mode 4

Total Deformation §
Type: Total Deformation
Frequency: 12815 Hz
Unit: m

10,625 Max
94445
82639
7.0834
59028
47222
35417
23611
1. 1606
0 Min

(e) Total deformation at mode 5

Total Deformation 6
Type: Total Deformation
Frequency: 16333 Hz
Unit: m

10.381 Max
9.2273
8.0739
£.9205
57671
46137
3.4602
2.3088
1.1534
0 Min

(f) Total deformation at mode 6

Fig. 5 Modal analysis of model 1

Total Deformation
Type: Tatal Deformatian
Frequency: 11628 Hz
Unit: m

8,662 Max
77174
67527
5785
48234
38567
2,801
19203
095457

0 Min

(a) Total deformation at mode 1
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Total Deformation 2
Type: Total Deformation
Frequency: 11766 Hz
Unit: m

11,036 Max
92,8098
85836
73573
61311
49049
36787
2.4524
1.2262
0 Min

(b) Total deformation at mode 2

Total Deformation 3
Type: Total Deformation
Frequency: 11795 Hz
Unit: m

10.798 Max
95383
68,3985
7.1987
59989
4,7391
35004
2,399
1,198
0 Min

(c) Total deformation at mode 3

Total Deformation 4
Type: Total Deformation
Frequency: 12813 Hz
Unit: m

10.548 Max
93763
8.2043
7.0822
5,8602
4.6882
35161
23041
1172
0 Min

(d) Total deformation at mode 4

Total Deformation &
Typet Total Deformation
Frequency: 12931 Hz
Unit: m

10,609 Max
9.4303
82515
7.0021
58039
47151
3533
2,357
11788
0 Min

(e) Total deformation at mode 5
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10,449 Max
5,288
81773
59663
5,8082
4.6442
34831
23221
1,161
0 Min

(f) Total deformation at mode 6
Fig. 6 Modal analysis of model 2
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Fig. 7 Natural frequency due mode
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