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Fig.1 Model of high pressure rotor-rolling bearing system
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Table 1 Parameters of high pressure rotor of aero engine
Segment Length(m)  Disk mass(kg)  J,(kg+m?)
1 0.0335 0 0
2 0.0346 3.327 0.01468
3 0.1228 0 0
4 0.0246 2.277 0.00972
5 0.0385 0 0
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Fig.2  Structure diagram of rolling bearing
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Fig. 8 Time domain chart and spectrogram(200r/min )
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Fig.12  Axle center trajectory diagram and spectrogram( 250001/ min)
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Fig.14  Axle center trajectory diagram and spectrogram(25000r/min )
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NONLINEAR DYNAMIC RESPONSES OF A HIGH PRESSURE
ROTOR-ROLLING BEARING SYSTEM FOR AN AEROENGINE °

Cui Ying Huang Yuxi'

(School of Naval Architecture and Marine Engineering, Dalian Maritime University, Liaoning

Wang Yongliang Sun Peng

116026, China)

Abstract The nonlinear governing equations of motion with high dimensional DOF are established for an aero

engine rotor-bearing system based on finite element method, in which the nonlinear force of the rolling bearing,

the shear deformation, gyroscopic moment and moment of inertia of the rotor are taken into account. The adaptive

step Newmark-f3 algorithm is employed to analyze the unbalance response of the rotor at various rotating speeds.

The effect of unbalance and clearance of the bearing on the amplitude of VC( Varying Compliance) vibration is

obtained. The results show that the amplitude of VC vibration decreases at first with the increasing of rotating

speed. As the rotating speed is further increased, the amplitude begins to increase and then decreases again until

it disappears. The amplitude of VC vibration increases while the clearance of the bearing is increased. However,

the amplitude of VC vibration is insensitive to the change of unbalance.
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