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mode] bearngswere reduced to lnear springs

( , 210016)

Signal separation technology for dynam ic m odel of rotor
w ith unbalance-rubb ing-looseness couped faults

QUXwxw CHEN Gua (QHAO Bao-dong
(College of Cvil Aviation Nan jing University of A eronautics and A stionautics Nanjing 210016 China)

Abstract A dynam ic model of rotor wih unbalance-rubbing-boseness coupled fauls was established.

In the

and the wotor shaftwas considered as free Euler beam w ih un iffor cmoss

secton The differential equations of the systan were estab lished using modal truncation method Then the vbration

response of he wior systan was obtained by a fast numerical ntergralmethod Clearly the systan response must be a

m ixture ofmultple faults sknals B lind source separation was used to achieve the separation of rotor fault sgnals ZI-3

multi-functions rotor test device was taken in use for experments Smulaton and experinent resu lis show the correcmess

of the dynanic model and the effectveness of blnd source separation approach m mplanentng the couplkd faulis

iso lation.

Key words rotor unbalance rmbbng looseness faults coupling blind source separatbn
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W(n+1)=W(n+ 1)/IWn+ 1)k

) ; (5) w ,
) ; (3)
’ s(t) = Wx(t) = WAs(t)
4 _ _
1
1 ZT-3

Tah 1 The main param eters of ZT- 3 type rotor test rig
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Fig. 4 Time waveform and order-ratio amplitude spectrum of unbalance-rubbing-looseness coupled signals
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Fig. 5 Time waveform and order-ratio amplitude spectrum of unbalance-rubbing-looseness separated signals
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