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Dynamic analysis and experiment for shaft systems supported by angular contact ball
bearings

Gyu-Woong Kang*, Joong-Ok Kang (Graduate School, KNUT), Seong-Wook Hong (KNUT)

ABSTRACT

This paper presents the dynamic analysis and experiment for a shaft system supported by angular contact ball
bearings. Among others, the dynamic characteristics of bearings are significantly affected by axial preload and radial
load applied. This paper rigorously analyzes the dynamic characteristics of a shaft system with anguplar contact ball
bearings subject to axial preload so as to result in eigenvalues as well as bearing stiffness characteristics.
Experiments are also performed to identify natural frequencies and stiffness characteristics of bearings implemented.
Comparison is made on the theoretical and experimental results.
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Figure 1 Schematic diagram of angular contact
ball bearing
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Figure 2 Experimental system with axial load
sefting device

Figure 3 Photo: axial load setting device
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Table 1 Specification of the bearing

Property Data
Young's modulus 210 GPa
Density 7800 kg/nr
Poisson ratio 0.2
Bearing type 7006C
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Figure 4 Comparison of first three natural

frequencies from theory and experiment:
(a) First, (b)Second, (c) Third
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Figure 5 Mode shapes from the FEM and
experiment
{a}) First (b) Second {¢) Third

Table 2 Comparison of the bearing stiffnesses from
the simulation and experiment

Axial g ing Simulation (N/M)
Force Number
(N} Kyy Kyz Kzz
25 1 0 63603E8 |- 13406E-05 | 0 64076ES
2 0.63556E8 |-.18119E-05 | 0.64060E8
100 1 1 000SES |- 27940E-08 | 1 0009ES
L 2 1.0004E8 |-.18626E-08| 1 QO09ES
200 1 1230468 |-35300E-07| [ 23G6E8
2 12304138 |- 66124E-07 [ 1.2306E8
l‘:;ii Bearing Experiment (N/M)
Ny MNumber Kyy Kyz Kz
25 1 0.78115768| 02382ER | (0.573492E8
2 0 723205E8( -0,5634E8 | 0.433769E8
100 I} 1.011982E8 | -0 BS2995E8 | 0.816853E8R
2 0918272E8| 0 196362E7 | 0 B49700E8
200 1 () 84945768 |-0.89421RER| 1.333346E8
2 1.184956E8|-1.132683E8) 1.147253E8
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