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Fig.1 The rotor-ball bearing- stator coupling model for aero-engine
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Fig.2 Rotor model based on equal-section Euler free beam
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Table 2 The main parameters of ball bearings
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Table 3 The main parameters of squeeze film damper
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Fig.6 The response in X direction (rotating speed is 300 r/min)
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Fig.7 Amplitude-rotating speed curves of rotor response under various support stiffness
8 8 8
= £ £
= 6 = 6 = 6
2 Z 2 & 2 ]
S = 5
0 : : 0 - - 0 : :
0 0.15 0.30 0.45 0 0.15 0.30 0.45 0 0.15 0.30 0.45
L/m L/m L/m

(a) kt=2.5x10"N/m (5 780rpm)

(b) k+=7.5x10°N/m (2800 rpm)

(c) k=T7.5x10°N/m (4400 rpm)

B 8 AN[R) SO WU JBE B 5 S R AR

Fig.8 Vibration modes of rotor response at critical speed under various support stiffness
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COUPLING DYNAMIC MODEL AND DYNAMIC ANALYSIS FOR WHOLE
AERO-ENGINE YV

Chen Guo?
(College of Civil Aviation College, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract In this paper, a rotor-ball baring-stator coupling dynamic model for whole aero-engine vibration is
established. The main characteristics of the new model are as follows: 1) the coupling effect between rotor, ball
bearing and stator is considered fully; 2) the flexible support and the squeeze film damper (SFD) are considered;
3) the rotor is considered as Equisection Euler Free Beam model, and its vibration is analyzed through cutting
limited modes; 4) nonlinear factors of ball bearing are modeled, such as the clearance of bearing, nonlinear
Hertzian contract force, and the varying compliance; 5) rubbing fault between rotor and stator is considered.
In this paper, the numerical integral method is employed to obtain system’s responses, and the whole aero-
engine vibration characteristics are studied. Research topics are investigated, such as ball bearing VC vibration
analysis, effect of elastic support stiffness on the system critical speeds, effect of cutting modes number on system
responses, sudden-adding imbalance transient response simulation, and rotor-stator rubbing fault characteristics

analysis.

Key words aero-engine, whole aero-engine vibration, coupling dynamics, rubbing
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