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Dynamic response of co-rotating and counter-rotating dual-rotor

system supported on ball bearing
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Abstract: The dual rotor-ball bearing-stator coupling dynamic model was established for

the aero-engine with dual rotor as to research object. The model concerned the coupling

effect of inter-rotor bearing between the low pressure rotor and high pressure rotor, be-

tween the outer race of ball bearing and bearing housing, and between the flexible support

and squeeze film damper. In the model of ball bearings, the clearance of bearing, nonlinear

Hertzian contract force between balls and races and the varying compliance vibration were

considered. The beat vibration response and whirl orbit of co-rotating or counter-rotating

dual-rotor system were analyzed by using the model. The results show that the beat vibra-

tion response occurs obviously when two rotors operate at approximate speed, the whirl or-

bit of the counter-rotating dual-rotor system will be the petal shape. Finally, the results of

numerical integral and the model were validated with the experiments of the dual rotor rig.
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1
Table 1 Ball bearing characteristics
R/mm r/mm N, K, /10 (N/m*?%) ro/pm B,
JIS6306 63.9 40.1 8 13. 34 5 3.08
SKF6002 14.13 9. 37 9 7.055 2 3.6
, [12]
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Fig. 3 Beat vibration response of co-rotating dual-rotor system
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Fig.4 Beat vibration response of counter-rotating dual-rotor system
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Fig.5 Response curve of co-rotating and counter-rotating dual-rotor system
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Fig. 6 Orbits plot of co-rotating dual-rotor system
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Fig. 7 Orbits plot of counter-rotating dual-rotor system



1892

27
1000r/min) , ,
3 —
3.1 )
9 - , 10
- . 9(a)
10(8) ’ 1.1 ’
8
’ 9(C) 10
32 (o) . 3 4
(

8

Fig. 8 Sectional drawing of dual-rotor rig
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Fig. 9 Beat vibration response of co-rotating dual-rotor system
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Fig. 10 Beat vibration response of counter-rotating dual-rotor system
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Fig. 11  Orbits plot of co-rotating dual-rotor system
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Fig. 12 Orbits plot of counter-rotating dual-rotor system
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