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ABSTRACT 

Comminution is the single most energy-intensive process in the mineral processing industry, and 

approximately 4 % of the electric energy produced globally is consumed by comminution [1]. 

Compared to e.g. tumbling mills, stirred media mills have a higher energy efficiency. A stirred media 

mill is challenging to model since it requires the numerical treatment of the complex multi-physics in 

the interactions between grinding media, mill structure, and the grinding fluid. In this work, a multi-

physics model of an HIG5 pilot vertical stirred media mill with a nominal power of 7.5 kW is 

developed. Here, a particle-based coupled solver approach is utilized. The particle finite element 

method (PFEM) [2], [3], is used for the grinding fluid, the grinding media is modelled with the discrete 

element method (DEM) [4], and the mill structure with the finite element method (FEM). Loose (or 

weak) two-way couplings between the PFEM, DEM, and FEM models treat fluid, grinding media and 

mill structure interactions. Grinding fluids are modelled as either Newtonian or non-Newtonian fluids 

and a novel approach for transferring forces between grinding fluid and grinding media based on the 

Reynolds number is implemented. The force transfer is realized by specifying the drag coefficient as a 

function of the Reynolds number. Using the PFEM-DEM-FEM model, the dynamics of fluid and 

grinding media, power draw, wear distribution and interparticle collisions are investigated. The 

complex multi-physics of the stirred media mill are predicted with good agreement compared with 

experimental observations. The numerical model developed in this study can be used for increasing the 

knowledge and understanding of the operation of stirred media mills. Thus, the results should be 

valuable for industrial users of stirred media mills to form a sound basis for selection of process 

parameters for a more efficient operation. 
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