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Abstract: To investigate energy dissipation mechanism of non-obstructive particle damping
(NOPD) accurately, the kinetic theory is employed to establish a quantitative analysis model.
When the particles of NOPD are uniformly fluidized, the mass transport and energy exchange are
dominated by the collisions among the particles. Solving the energy conservation equation of the
NOPD, the temperature and the energy dissipation power of NOPD are obtained. The theoretical
results show that NOPD energy dissipation power rises with the increasing particle diameter,
layer number, material density and vibration amplitude. Compared with the previous analysis
models of NOPD, the proposed model does not depend on the velocity gradient of particles,
which widens the practical applications, and provides a new way to revealing energy dissipation
mechanism of NOPD.
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