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Granular Leidenfrost Effect in a Non-Obstructive Particle Damper
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Abstract: To reveal the optimal damping mechanism of non-obstructive particle dampers
(NOPDs), the relationship between the damping performance of NOPDs and the motion mode of
damping particles in NOPDs is deduced following the rheological behavior of vibrated granular
particles. The motion mode of the damping particles giving the optimal damping effect is
determined via cantilever system experiments, and the dissipation properties of the damping
particles giving the optimal effect are analyzed numerically by the discrete element method
(DEM). It is found that when the NOPD gives the optimal damping effect (I"'=3. 3, f=21 Hz),
the steady granular Leidenfrost phenomenon occurs. In this circumstance, the optimal damping
performance of the NOPD results mainly from two aspects, i.e. the direct energy dissipation
caused by collisions and frictions between particle-particle and particle-wall, and the energy
conversion from the input vibration energy to the potential energy of levitated granular particles,
which can be regarded as indirect energy dissipation.
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