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Fig.3 Comparison between energy dissipation in different diameters
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Table 4 Response peak value and corresponding

frequency
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Study on Energy Dissipation Characteristics and Vibration Suppression of
Particle Damper
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1. State Key Laboratory of Mechanics and Control for Aerospace Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China
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Abstract: Mechanical and electrical control system is prone to failure due to vibration, which seriously affects flight safety.
In this paper, particle damper is used to study the vibration suppression of electromechanical control system. Discrete
element simulation method is used to study the energy dissipation law of the damper and the influence on vibration
amplitude, vibration frequency and particle number. BP neural network is used to train and predict the energy dissipation
data of the particle damper. Through random vibration test of electromechanical controller, the accuracy of discrete
element simulation conclusion and BP neural network prediction model is verified. The results show that discrete element
simulation is performed in the range of vibration frequency 20~40Hz and amplitude 2~16mm. And when other conditions
are fixed, the energy dissipation of the damper increases with the increase of frequency and amplitude, the energy
dissipation of the damper increases first and then decreases with the particle filling. The best energy dissipation effect is
obtained at the filling rate of 57%~70%. The particle damper has a good vibration reduction effect when the filling rate is
between 30% and 90%. Combined with BP neural network energy dissipation prediction model and experiment of particle
damper, it can provide guidance for the design and application of particle damper effectively.
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