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Dynamic Response of Rotor-Bearing Systems Under Seismic Excitations
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Abstract

The dynamic response of rotor-bearing systems subjected to six-component nonstationary

earthquake ground accelerations is analyzed. The governing equations of motion for the rotor are
derived using Lagrangian approach. The six-component earthquake inputs result in both in-
homogeneous and parametric excitations, so that the conventional spectral analysis of random
vibration is not applicable. The method of Monte Carlo simulation is utilized to simulate the
six-component nonstationary earthquake ground motions and to determine the response statistics
of rotor-bearing systems. The significant influences due to rotational motions of seismic base on

the overall structural response is demonstrated by a numerical example.
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Table 1 Input data for a rotor-bearing system

m=2.4X10%g

h=1lm

w=3000rpm
Kye1r=—1.29%X10°N/m
Kiys=2.16X10'N/m
Crr1=2.8X10°N-S/m
Cym=117X10'N+S/m
Cyxz=—5.0X10°N-S/ m

5=3.22m
I=457%10°%kg-m"
Kvx1=5.89%10°N/m
Ky =1.87X10°N/m
Kyxz=—1.49%10°N/m
Cxsn=—4.1X10°N+S/m
Csx2=—4.1X10°N-S/m
Cw2=1.37X10'N-S/m

[,=5.28
I,=3.6X10°%kg-m*

K1 =5.10%10'N/m
Kix2=6.76X10°N/m
Kyy2=2.27TX 10°N/m
Cyx1=—4.1X10°N:S/m
Cxyz=—50%X10°N-S/m

Table 2 Parameters for the earthquake ground motions

Envelope function t=3sec t2=13sec c=0.26
Power spectral wx=18.85rad/s £x=0.65 52=1.35%107%m?/sec?
densities wy=230.3rad/s £y=0.65 s3=3.70X 107*m?/sec?
wz=304.8m/s £.=0.65 52=1.00% 10"*m?/sec?
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Table 3 Three types of the earthquake PSD
models
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Table 4 r.m.s values of mass center displacement
along x-direction, X, as functions of
time and types of earthquake PSD
models
PSD Time(sec.)
model| g 5 10| 15 1] 2 | 2
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