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Research on vibration equivalent mass characteristics of
particle damping vibration absorber with obstacle network

JIANG Jie', CHEN Ben—lan*, WANG Bing®, XUE Yi—fan', XIA Zhao—wang', LU Jin—ming', ZAN Hao'
(1. School of Energy and Power Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China;
2. China Ship Development and Design Center, Wuhan 430064, China; 3. Ningbo Dooya Mechanic & Electronic
Technology Co., Ltd, Ningbo 315202, China)

Abstract: Particle damping vibration absorber is a dynamic vibration absorber that uses a mass block
containing several particles as the mass element. It has the effect of broadening the effective frequency band
of dynamic vibration absorbers and suppressing the secondary line spectrum of dynamic vibration absorbers.
However, dynamic vibration absorber control techniques are sensitive to parameter selection, and the
vibration equivalent mass of particle damping vibration absorbers changes with variations in excitation
amplitude, affecting their vibration absorption performance and practical engineering applications. The
method of building a 3D network into the mass block was proposed to improve the above defects. The
influence of adding obstacle network into the mass block of particle damping vibration absorber was studied
by experiment and simulation in this paper. The results show that when the vibration intensity of the particle
damping vibration absorber is high, a part of the particles in the mass block enter a suspended flow state,
leading to these particles not participating in the vibration process. As a result, equivalent mass of particle
damping vibration absorber is changed, and the vibration absorption frequency has shifted. And the 3D
network can keep the vibrational equivalent mass stable by breaking up the suspended flow state of the
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particles. And the vibration reduction effect is effectively improved on the specific vibration amplitude.
Key words: particle damping vibration absorber; obstacle network; vibration equivalent mass; discrete

element simulation
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Fig.1 Comparison of loss factors for particle dampers
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Fig.6 Section diagram of particle flow pattern in particle damping absorber with obstacle network
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Fig.7 Comparison of energy loss of particle damping vibration absorber
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Fig.8 Section diagram of particle flow pattern in particle damping vibration absorber
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Fig.9 Section diagram of particle flow pattern in particle damping vibration absorber with obstacle network
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Fig.10 Comparison of energy loss of particle damping vibration absorber with and without obstacle networks
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