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Experiment Analysis of Stochastic Damping
Rattling Vibration

WEN Jianming, SUN Yigiang, FENG Qi
(College of Aerospace Engineering and Applied Mechanics, Tongji
University , Shanghai 200092, China)

Abstract: Rattling, a nonlinear vibration, is an irregular
vibration phenomenon when gear is unloaded which is the
main source of the gearbox noise. A stochastic damping
Rattling system was considered. Discrete stochastic model
described by mean maps was established with non-Gaussian
truncation technique. Matlab program and experiment are
applied to analyzing the dynamic response of this model. The
result shows that the model will be stochastic chaos under
some parameters and the power spectral density of average
velocity is wide-band process, and gearbox noise can be

controlled by adjusting the intensity of stochastic damping.
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Fig.1 Mechanical model
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Fig.2 Poincaré map under different amplitudes
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Fig.3 Poincaré map under different stochastic dampings
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Fig.4 Experiment equipments
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Fig.5 Spectrogram of velocity with test
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Fig.6 Spectrogram of velocity with simulation
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Fig.7 Bifurcation map with deterministic model
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Fig.8 Bifurcation map with stochastic model
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Fig.9 Bifurcation map under different noise intensities
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