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Material Properties Material Interactions

In this work, we simulate a commercially-available pin mill, PicoPlex

of Hosokawa Micron using the Discrete Element Method (DEM). Material Paracetamol Stainless Steel Material Paracetamol Paracetamol
Young's Interaction i )
: : . : : *5.7x10° 2 x 10% Paracetamol Stainless Steel
*  The effect of particle shape on the particle dynamics in the pin mill Modulus, E (Pa) —
Density, o Static Friction (-) 0.3 0.25
is analysed and reported, in addition to the effect of rotation speed (ka/m3) 1230 7800 SEE Fieien (0 0.3 0.25
of the m||| Poisson Ratio, v 03 0.3 Coefficient of 0.3 0.35

(-) Restitution (-)

* Reduced to 5.7 x 107 to speed up the simulation

Breakage-Mechanism
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The clearance gap of pins from the side wall plays an
influential role in particle crushing
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What'’s the significance of particle shape?
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* Previous work [1] on predicting particle breakage in a pin mill used 1 7
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4500 The occurrence of particle crushing is most prominent at low rotation 3283 The tendency of the particle to being crushed reduces with the spheres ——Polyhedra 327 pm — 38um 461 um
A4OOO speed. Increasing the rotation speed reducgs the occurrence of = particle size 25 . .
T 3500 | particle crushing § 3500 (b) e Particle Shape does not affect the residence
g 52283 g time of the particle much (Figure a).
& 2000 @ 2000 g  Rotation speed has a more prominent influence
© 1500 =
§iggg ;1000 §10 on the residence time of the particles (327 um)
“ 500 508 Z - (Figure b).
70 05 1 15 2 0 0.5 1 15 2 0 01 0.2 03 0.4 s *  Atlower speeds, particles tend to stay longer in
Time (s) Time (s) Residence Time (s) the mill (Figure b).
3000 RPM ——6000 RPM ——10000 RPM ——30000 RPM 327 ym ——388 ym ——461um ——3000 RPM ——6000 RPM .

Bigger particles stay longer in the mill, albeit the
difference is small (30000 RPM) (Figure c).
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Conclusions

The particle dynamics inside a pin mill is analysed using DEM and two different particle shapes.
The analysis of the dynamics of single particles in the pin mill reveals that the particles undergo a series of acceleration of deceleration events.
Particle crushing is observed when the particles are being fed in bulk between the pin and the side wall. The clearance gap is influential.

The residence time of particles is affected by the rotation speed of the mill and the size of the particle. The effect of shape on the residence time however is
insignificant.
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