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Fault Identification of Rotor Partly Filled with Liquid
on Aero-Engine
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Abstract: For the difficulties in monitoring and diagnosing the aero—engine liquid fault, this paper divided
the liquid fault into early liquid fault and serious liquid fault and analyzed the vibrations features respectively.
Firstly, the influence law of unbalanced quantity and early liquid on rotor vibration was studied. Based on the ar-
ea distribution characteristics of the amplitude—frequency characteristic curve, one identification criterion for ear-
ly liquid was proposed. Then, the instability vibration characteristics of serious liquid rotor was analyzed. It was
found that the instability due to serious liquid occurred, there would be a sudden increase of vibration amplitude
and sub—harmonic even beat vibration. Based on the characteristics, three identification criterions for serious lig-
uid were proposed. Finally, a complete monitoring method and diagnostic process of liquid fault was proposed,
which could provide early warning before instability and avoid fault from getting worse. 30 sets of experimental da-
ta were selected for verification. The results show that the accuracy of the method proposed is 96%, which has en-
gineering application value.
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Fig.1 Two forms of oil holes
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Fig. 2 Dynamic model of liquid rotor
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Fig.3 Simulated liquid fault rotor experimenter

Table 1 Liquid parameters

Liquid type Densil}y/ Viscosity coefficient/ . Dy‘namicz
(kg/m?) (kg/(m-+s)) viscosity/(m*/s)

Water 1000 1.0 x 107° 1.0 x 10°°

Vegetable oil 925 7.8 % 107 8.5% 107°

Lubricating oil 885 1.3%x 1072 1.45x 1077
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Table 2 Verification result
Type Volume/mL. Result  Volume/mL  Result
0 T 36 T
5 T 37 T
23 T 40 T
Water
33 T 50 T
34 T 60 T
35 F 70 T
20 T 94 T
60 T 96 T
Vegetable oil
80 T 98 T
90 T 100 T
10 T 192 T
50 T 194 T
Lubricating oil 100 T 196 T
150 T 198 T
190 T 200 T

T—Truth; F—Fault.
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