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ABSTRACT 

Comminution is the process of breaking particles into smaller pieces. Predominantly in the ore 

industry, we can find ball mills in which big steel balls tumble around with the ore crushing them to 

smaller fractions. In the literature we can find that only a small portion of all the collisions occurring 

inside a ball mill have sufficient enough energy to break or even damage the feed’s particles [1]. This 

provides the basis for introducing new mill designs that focus more on the direct transfer of energy. 

The idea is to cause a collision at high velocity and pulverize the ore. One prime example of such 

mill designs are beater mills (Fig. 1a), sometimes referred to as ventilation mills [2]. In these mills a 

fast spinning flywheel with beaters on it is the main comminution cause. Beater mills have so far 

proven their worth in coal power plants [2] and are being considered for other materials/ores as well.  

To achieve this goal we propose a methodology that would allow to estimate how well the 

comminution process occurs in such mills. In the literature we can find all kind of empirical 

parameters like breakage rates and fraction energies [3]. Our approach only includes the macroscopic 

ore material properties: density, Young modulus, Poisson ratio, tensile and compression strength. The 

methodology consists of two steps. In the first step we couple Computational Fluid Dynamics (CFD) 

to the Discrete Element Method (DEM) in order to obtain the trajectories and the collisional 

velocities and angles (Fig. 1b). This data is then passed on to the second step in which an ore particle 

consisting of smaller DEM particles is collided against a wall at the previously determined 

conditions. Repeating the entire two-step procedure for different operation conditions, allows us to 

estimate what rotational velocity is sufficient to obtain proper ore comminution (Fig. 1c).  

 

Figure 1 a) The mill with it's flywheel. b) Collision velocity [m/s] and angle [degree] in fucntion of RPM. Additionally 

added are fitted lines for the velocity and degree trend. c) Normalized size of the largest particle [] in function of impact 

velocity [m/s]. 
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