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Dynamic Characteristics Analysis of Rotor — Bearing System with Support Structures

S. H. Park(Bruel & Kjaer Korea), T. Y. Oh(Kyung Hee University)

ABSTRACT

The dynamic behavior of rotor-bearing system has been investigated using finite element method. A procedure is

presented for dynamic modeling of rotor-bearing system which consist of shaft elements, rigid disk, flexible bearing and

support structures.

A finite element model including the effects of rotary inertia, shear deformation, gyroscopic moments is

developed. Linear stiffness and damping coefficient are calculated for 3 lobe sleeve bearing. The whirl frequency, mode

shape, stability and unbalance response of rotor system included effect of bearing coefficient and support structures are

calculated.
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Fig. 2 Analysis model of rotor bearing system
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Fig. 4 Bearing damping coefficient
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Fig. 5 Undamped critical speed map
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Fig. 6 Campbell diagram of rotor system
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Table 1. Compare of natural frequency

Mode Bearing Only Included Support
1st Backward 1918.4 cpm 1884.0 cpm
Ist Forward 2094.0 cpm 2058.7 cpm
2nd Backward 7551.1 cpm 7063.4 cpm
2nd Forward 8233.7 cpm 7850.8 cpm

Fig. 7 Backward of Mode 1 at 4800 RPM

Fig. 8 Forward of Mode 2 at 4800 RPM
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Fig. 9 Displacement response at station No. 3
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Fig. 10 Displacement response of disk at Station No. 12
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Fig. 11 Bearing distributed load at Station No. 3
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