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ABSTRACT

This study explores the analysis of the planetary gear fault characteristics and life prediction in wind turbine drivetrain. The
application of the moving shaft planetary gear train in wind turbine drivetrain is extremely important to transmit high power loads
in a small space. However, its vibration behavior is much more complicated than that of the fixed-axis gear train, and it is relatively
difficult to grasp its fault characteristics. This study analyzes the time-domain vibration signals of the planetary gears with different
degrees of deterioration, and explores the changes in the amplitude of the gear fault characteristic frequency, the influence of enve-
lope analysis, and the difference in sideband frequencies. When the planetary gear degrades, the time-domain vibration signal of
the planetary gear is analyzed by spectral analysis. It can be found that the fault characteristic is mainly the appearance of the
sidebands around the gear meshing frequency, with the spacing distance being the planetary gear fault characteristic frequency, and
the associated amplitudes grow with the degree of deterioration. Through envelope analysis, the fault characteristic frequency of
the gear can be effectively tracked in the spectrum. If the deterioration of the gear is intensified, the amplitude of the fault charac-
teristic frequency of planetary gear will grow accordingly, and its harmonics and sideband frequencies can also be clearly observed
and grow with the proceeding deterioration. The differences in the fault characteristics extracted by signal processing under different
degradation states can be used as an important reference basis for establishing characteristic indexes. Subsequently, the remaining
useful life can be estimated such that the operating conditions of the planetary gear train of the drivetrain can be effectively moni-
tored and serve as important reference for wind turbine operation and maintenance.
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