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Sensitivity Analysis of Vibration Characteristics for Localization of
Imbalance Fault on the Helicopter Blade
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Abstract

One of the important subjects and barriers to the development of health and usage monitoring
systems for air vehicles is a large amount of required data for the algorithm validation. In this
research, an appropriate solution is proposed to reduce the number of sensors, the volume of
data, and the calculations in the helicopter's main rotor health monitoring system. Using the
self-organizing neural network, an algorithm is developed for sensitivity analysis between
vibration characteristics that are extracted from the rotor sensors to minimize the required
data acquisition tests. First, a comprehensive nonlinear dynamic model of a helicopter is used
for the simulation of the signals for 15 imbalance faults as an example of rotor faults. Then,
16 vibration characteristics are calculated and extracted from linear and rotational
accelerations of the main rotor hub in steady flight conditions. Finally, different samples of
96 characteristics from this dataset are clustered using a self-organizing neural network, and

the effective and key characteristics for fault detection are determined.
Keywords: Health Monitoring, Neural Network, Signal Processing, Sensitivity Analysis, Characteristics Signal
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Health and usage monitoring system
pitch control

lag damper

Infield

supervised

Acoustic Emissions

Fault Diagnosis (FD)

Fault- Tolerant Control (FTC)
9.  Wavelet

10. autocorrelation

11.  Fast Fourier transform

12. Broken Rotor Bar(BRB)

13.  Frequency Domain

14.  Energy Operator

15.  Operational modal analysis
16. Naive model

17.  Isolation Forest

18.  Auto-Encoder

19. Harmonic filtering (HF)
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