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ABSTRACT

Dry operated media mills are widely used in a variety of industrial applications, ranging from mining
to pharmaceuticals. However, in order to apply a mechanistic breakage model and predict the product
particle size distribution, the stressing conditions inside the equipment have to be described
quantitatively and to be related with the mill operational variables.

Within this study, the stress energies inside dry operated media mills are determined by simulations
which are based on the Discrete Element Method (DEM). The applied contact model parameters for
the Hertz-Mindlin contact model [1] were calibrated by a series of tests. The simulation model was
validated by comparison of measured and calculated power consumption.

A series of DEM simulations were performed with different media mills designs, including tumbling
ball mills and high energy mills, such as vibration and planetary mills. The operational variables and
mills geometry were varied in order to relate these parameters with the stress energy distributions.
Analysis of stressing conditions was conducted through consideration of the total energy dissipation
and the nature of the particle collision, being normal and tangential.

An empirical equation was fitted to the distribution of collision dissipated energies and the equation
parameters were related with operational variables and mill design. The aim of this methodology is to
predict the particle collision energies as a function of mill operation and design for application in a
mechanistic breakage model [2].
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