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Abstract:In order to achieve efficient and stable continuous preparation of filling slurry, the computational fluid dynamics
numerical simulation method was used to compare and analyze the influences of traditional rigid paddle and flexible-guide
composite paddles on the flow field structure, velocity distribution and mixing characteristics of multi-state materials during
continuous stirring. The action mechanism of the flexible-guide composite paddles on the mixing uniformity. mixing time and
energy consumption of the slurry was explored. The technical superiority of the flexible-guide composite paddles in the
homogenization stirring of multi-state materials was verified by laboratory tests and industrial applications were carried out.
The results show that the flexible-guide composite paddles significantly expand the turbulent kinetic energy distribution range
of the slurry through elastic deformation and rigid-flexible coupling, form an axial flow-radial diffusion stirring flow field, and
realize the wide-area dispersion of multi-state materials. Compared with the traditional rigid paddles, the particle dispersion
efficiency under the flexible-guide composite paddles is increased by 51.8%. Under the equivalent mixing effect, the power of
the flexible-guide composite paddles is reduced by 15.3%. Under the equivalent power, the stirring effect of the flexible-guide
composite paddles is significantly better than that of the traditional rigid paddles. At present, the flexible-guide composite
paddles has been successfully applied to mine production, and the slurry homogenization effect after stirring is excellent. The

mass concentration of slurry is stable at 70%, and the fluctuation range is less than 1%. The research can provide a new
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method for the preparation of fine-grained slurry.

Key words: Filling slurry, Flexible-guide, Composite paddles, Multi-state materials, Particle dispersion efficiency,

Homogenization stirring, Turbulent kinetic energy
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Fig.5 Velocity vector cloud diagrams of y =0

section under different types of stirring paddles
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