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On Quantitative Detection of Rotor Rubbng Intensity
WangM eiling, Chen Guo

(College of Civil Aviation College, Nanjing U niversity of A eronautics and A stronautics, Nanjing 210016)

Abstract: Based on the fractal and entropy theory and the wavelet trandom method, a quantitative detection meth-
od for rubbing intensity of rotor systan by use of correlation dimension and wavelet energy gectrum entropy ispro-
posd in thispgoer First, we calculate the correlation dimension and wavelet energy gectrum entropy of the vibra-
tion signalswhich are smulated by use of the rub-impact rotor model with different rubbing intensity Then, we
study the change lav of the correlation dimension and wavelet energy pectrun entropy with different rubbing inten-
sity. It isfound that the o features arewell correlated with the rubbing intensity of the rotor, which indicates that
the o features can be used as the mportant characteristic quantities for quantitative detection of rubbing intensity.
Finally, we calculate the correlation dimension and wavelet energy gpectrum entropy of the vibration signalswhich
are smulated by use of the ZT-3 multi-function rotor test rigwith different rubbing intensity Results verify the a
bove method, and show that it is effective to quantitatively detect the rubbing intensity of the rotor system by use of
the correlation dimension and wavelet energy gectrun entropy:.
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m [ E, , s(q) .
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s(@) =- % glng (4)
® =0.008 mm,® =0.0038 mm,d
' =0. 002 mm 12 ,
, , 1
1
4 =0.008 mm ( ) 4 =0.0038mm ( ) d =0.002 mm ( )
1 1. 0826 0. 4908 1. 3865 0. 7785 2. 4616 1.0983
2 1.0833 0.5079 1. 3875 0.7789 2. 4444 1.1271
3 1.0812 0. 4716 1.3710 0. 8068 2.5104 1. 1412
4 1. 0906 0. 6130 1. 3588 0. 8259 2.4310 1. 0920
5 1. 0825 0. 6255 1.3731 0. 7490 2. 4624 1.1033
6 1.0898 0. 6256 1.3912 0. 8053 2.5074 1. 2329
7 1.0834 0. 5890 1. 3627 0. 7668 2. 6408 1. 2163
8 1.0919 0. 6166 1.3618 0. 7908 2.6973 1. 3120
9 1.1023 0. 6490 1. 3847 0.8079 2.6298 1. 2755
10 1. 0864 0. 5503 1. 3891 0. 8016 2. 6096 1.2231
11 1. 0966 0. 6241 1.3718 0. 7861 2.5637 1. 2064
12 1. 0825 0.5893 1. 3601 0. 7503 2.5355 1. 1144
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4 1. 1535 0. 7490 1. 5958 0. 8819 1. 9225 0.9814
5 1.2175 0. 7380 1. 4345 0.8434 2. 1069 0.9197
1. 2042 0. 7470 1.5153 0.8413 1.9478 0.9412
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