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Imbalance Fault Diagnosis of Helicopter Rotor Based on

Wavelet Transform and Neutral Network
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Abstract: According to the theory that there is an injection of the rotor imbalance fault space into rotor

induced fuselage vibration space, the experimental data are obtained through the imbalance settings of

mass and aerodynamic parameters (pitch and trim tab) on a helicopter rotor test rig. Based on wavelet

transform and neural network, the diagnosis of helicopter rotor single and compound imbalance faults is

carried out by using the fuselage vibration signal. The method is given for diagnosing rotor imbalance

fault by processing fuselage vibration signal with wavelet transform.
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Tab.3 Frequency band energy of normal condition
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Tab.4 Frequency band energy of single fault
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Tab.5 Frequency band energy of compound fault
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Fig. 4 Phase information acquisition
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Tab. 6 Phase of first order component of each channel
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Tab.7 Input parameters
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Tab.9 Part of input samples of fault test
KA1/ () Bk A1/ g P AP/ (D
3 5 10 14 12.6 19.3 26.2 39.7 1 3 5 —5
10.78 15.73 10.79  27.88 4.73 9.04 11.51 11. 66 0.06 0.56 1. 66 0.08
0.01 0.01 0.01 0.24 0. 06 0.04 0.03 0.02 0.21 0.16 0. 20 0.22
0.05 0. 09 0.10 0.44 0.07 0.05 0. 04 0.02 0.15 0.12 0.07 0.13
0. 05 0. 04 0.03 0.01 0. 05 0.03 0.02 0. 05 0. 20 0.16 0.17 0. 20
0.10 0.33 0.51 0.09 0.07 0.03 0.03 0. 04 0.16 0. 10 0. 05 0.29
0. 04 0.02 0.02 0.10 0. 00 0. 00 0.02 0.03 0. 00 0.01 0. 04 0. 00
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Tab. 11 Part of test results of compound fault classification
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Fig 9 Relative error of pitch imbalance in network D
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