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Analysis of Grinding Media Motion Mechanisms in Bead Mills from the
Perspective of Dynamics and Rheology

TENG Yi
(Guangdong Kerui Industrial Co., Ltd., Shunde 528300, Guangdong, China)

Abstract: This paper provides an in—depth discussion on the motion mechanisms of grinding media in bead
mills under different fluid environments. From the dual perspectives of classical dynamics and rheology, it
analyzes how the rheological behavior of different types of fluids affects the kinetic energy, momentum and
impulse of grinding media through fluid resistance. Meanwhile, the effects of key operating parameters such
as spindle speed and grinding media (particle size, density and loading ratio) on grinding efficiency and
effectiveness are elucidated. In addition, the theoretical framework of fluid-solid coupling is introduced
to explain in depth the complex interactions between coatings and grinding media. The aim of this paper is
to explain the grinding mechanism of bead mill from the essence of dynamics, and to provide theoretical
guidance for optimizing the grinding process and promoting the development of intelligent bead mill.
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