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On Rub Recognition in OQil Whirling Using Rotor
Dynamic Model with Coupling Faults

Hou Youping, Chen Guo

{ College of Civil Aviation, Nanjing University of Aeronautics and Astronautics ,Nanjing 210016)
Abstract: Rub is usually the second fault which results from unhalance, misalignment and oil whirl and so on. Its
signal output usually has three characteristics: periodic, quasi-periodic, and chaos; and it has complicated nonlin-
ear characteristics. In this paper, we first establish 2 dynamic model for rotor with coupling faults , considering non-
linear oil whirl force. The model includes three faults; mass unbalance, oil whirl and rubbing. Then we study the
frequency domain characteristics of rotor response using numerical integration, and analyze the characteristies infor-
mation of the coupling faults. In order to diagnose the roter rubbing faults accurately, enough rubbing samples in va-
tious states are needed. Finally, we construct a structural self-adaptive neural network,and use half of the samples
to train the net, and other samples to test the net. The recognition rate of over 94 percent demonstrates the effec-
tiveness of this method for recognizing rub faults in oil whirling.
Key words; rotor dynamics; fault diagnosis; oil whirl; rub fault recognition rate; neural network
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