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Design and Experimental Study of Particle Impact
Damper with Elastic Support

YANG Huainan , MAI Yunfei

(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: In order to improve the vibration reduction performance of the traditional impact damper on the low frequency
mechanical vibration, a new type of elastic support impact damper was designed. Springs were added on the damper as
elastic support, and the energy exchange between the damper and the main system could be produced more fiercely,
which could further improve the effect of vibration reduction. The damping performance of the damper could be verified,
and the influence of the spring stiffness on the vibration characteristics could be analyzed, by comparing the experimental
results of the designed contrast experiments. The experimental results show that the vibration performance of the damper
is improved by using the springs, and the vibration on the low frequency vibration is better than other types of dampers.
The spring stiffness has a certain effect on the performance of the damper, and the spring stiffness has the best value.
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Particle impact damper with elastic support
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Figure 1
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Figure 2 Structure diagram of spring shaft
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Figure 3 Structure diagram of cavity
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Figure 4  Structure diagram of piston
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Figure 5 High frequency electromagnetic

vibration exciter
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Figure 6  Signal acquisition and analysis software
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Figure 7  Electromagnetic vibration

exciter and cantilever beam
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Figure 8 Schematic diagram of experimental device
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Table 1  Experiment condition of damper
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Figure 9 Amplitude value of cantilever

beam under different damping
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Figure 10 Amplitude value of cantilever

beam under different spring stiffness
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