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Diagnosis and research of wind turbine planetary gearbox faults based on multifractal
spectrum support vector machine (SVM)
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Abstract: The vibration signal of wind turbine is a typical kind of signal with nonstationary and nonlinear properties. The
ability of traditional methods to process the kind of signal is limited. In order to solve the shortage of the traditional
methods and improve the ability of fault diagnosis, this paper proposes a new method to detect the fault based on the
multifractal and support vector machine (SVM). Firstly, the multifractal spectrum of the input signal is calculated through
the definition of multifractal. And then the eight fractal characteristics of signal are extracted. Finally, taking the
characteristics as the input vector of SVM, it achieves the classification and recognition of normal signal and fault signals
of four kinds of sun gears under different rotation speed. The experimental result confirms that the proposed method can
effectively extract the characteristics of the planetary gearbox signal, and can raise the fault recognition rate under the
condition of different rotational speed.
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Fig. 1 Calculation flow chart of multifractal spectrum
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Fig. 2 Experiment platform of planetary gearbox
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Fig. 3 Picture of the five kinds of sun gears
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Fig. 5 Multifractal spectrum of five kinds of situation
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Table 1 Conditions of signal feature extraction
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