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Vibration analysis of a misaligned rotor system

supported by ball bearings

Young-Seob Lee and Chong-Won Lee
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(a) angular misalignment (b) parallel misalignment

(c) combined misalignment
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Figure 4 Whirling orbits for angular misalignment : Experiment
(a) no misalignment (b) Az,= 1.0 mm

(c) Az,= 2.0 mm (d) Ay,= 2.0 mm
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Figure 5 Whirling orbits for angular misalignment : Simulation
(a) no misalignment (b) Az,= 1.0 mm

(c) Az,= 2.0 mm (d) Ay,= 2.0 mm
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Figure 6 Whirling orbits for parallel misalignment : Experiment
(a) no misalignment (b) Ay,=0.5 mm (c) Ay,= 1.0 mm
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Figure 7 Whirling orbits for parallel misalignment : Simulation
(a) no misalignment (b) Ay,=0.5 mm (c) Ay,= 1.0 mm
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Figure 9 Frequency response function : Experiment
(a) angular misalignment (b) parallel misalignment

Table 1 Natural frequency of the misaligned rotor system

(a) for the y-directional angular misalignment

Experiment Simulation
Ay,(mm) | @, (Hz) | ©,(Hz) On(Hz) | 0n(H2)
0.0 50.1 49.6 49.8 494
0.5 50.4 49.6 49.8 49.4
1.0 51.0 49.8 50.6 49.5
1.5 52.4 50.3 52.2 49.6
20 53.6 50.8 54.3 49.8

(b) for the z-directional angular misalignment

Experiment Simulation
Az (mm) | @, (Hz) | ©(Hz) | 0,(Hz) | 0,.(Hz)
0.0 50.1 49.6 49.8 494
0.5 50.3 49.9 49.8 494
1.0 50.3 50.9 49.9 50.1
1.5 50.6 52.3 50.1 51.8
2.0 51.3 53.6 50.4 54.2
2.5 51.6 55.4 50.8 57.3

- 251 -



(c) for the y-directional parallel misalignment

Experiment Simulation

Ay (mm) | 0n,(Hz) | 0n(H2) | 00(Hz) | 0,(Hz)
0.0 50.1 49.6 49.8 49.4
0.5 50.6 49.6 49.8 49.4
0.8 50.7 495 49.8 49.4
1.0 50.9 49.5 49.8 49.4
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