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Abstract: Rubbing faults of different radial rubbing positions by using the rotor experi-

ment rig of aero-engine are simulated. An identification method based on wavelet packet

analysis and support vector machine (SVM) was proposed. Firstly, the acceleration signals

on the casing were collected. Secondly, the signals were decomposed by wavelet packet

analysis,and the normalized energy features were extracted. Finally, the normalized energy

characteristics were input into support vector machine to identify the different rubbing posi-
tions. By using an aero-engine rotor experiment rig, a large number of samples including
different rubbing positions and different rubbing degrees were simulated, and the support
vector machine was trained and tested by these samples. The results show that the new
method combining the wavelet packet energy features and support vector machine can effec-
tively identify the rotor-stator rubbing positions of aero-engine; in addition, only one sensor

is required to reach the recognition rate of 98 %.
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Table 1 Rubbing position identification results of signal of vertical top sensors
Gamma
C /% /% /%
1 642 663 603 64 0.25 98. 80 98. 23 98.70
2 663 642 603 256 256 99. 20 99. 24 99.61
3 642 663 603 64 16 99.11 98. 54 99. 22
4 632 673 603 64 0.25 98.01 98. 47 98. 83
5 631 674 603 256 16 99. 00 98.92 99. 74
6 679 626 603 64 1 98.18 99. 22 99. 48
7 668 637 603 256 4 98. 25 99. 20 99. 35
8 643 662 603 256 4 98. 34 98.98 99.22
9 638 667 603 256 4 98. 41 99. 47 99.22
10 671 634 603 256 4 98. 87 99. 24 98.98
98.61 99.23 98. 82
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Table 2 Rubbing position identification rate based on

ten times on average from four sensors

/%% /%% /%

1908 98.61 99. 23 98. 82
1886 99. 30 99. 24 99. 23
1920 98. 25 98. 85 98. 37
2021 98. 66 98. 38 98. 70
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