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ABSTRACT

Nowadays, Discrete Element Method (DEM) is widely used to study the phenomena concerning granular
materials or powders or to develop and to optimize granular facilities and processes. When DEM is used,
the spring constant in the contact force model of DEM is often reduced to reduce the calculation time or cal-
culation cost. However, it has been pointed out that the reduction in the spring constant largely changes the
agglomeration behavior of cohesive particles. When one uses the technique of reducing spring constant, it is
required to understand the physics of particle-particle interaction. In this article, the way of thinking to use the

technique of reducing spring constant is presented based on the authors’ previous studies.
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Fig. 1 Classification of discrete particle model.
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Fig. 2 Contact force model of discrete element method.
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Table 1 Collision duration.

material d[mm] v, [m/s] 7[ps]

Polystyrene 1.0 1.0 9.6

(E=0.3x 10" Pa, 1.0 0.1 15

0=0.34) 0.1 1.0 0.96
0.1 0.1 1.5

glass 1.0 1.0 39

(E=7%10"Pa, 0=025) 1.0 0.1 6.2
0.1 1.0 0.39
0.1 0.1 0.62
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Fig. 3 Effect of spring constant on fluidized behavior (Kobayashi T. et al., 2013).
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Fig. 4 Effect of spring constant on fluidized behavior with cohesion force (Kobayashi T. et al., 2013).
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Fig. 5 Stick/rebound behavior after particle-wall collision.
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Fig. 6 Coordination number distribution with dynamic cohesion force model (Kobayashi T. et al., 2013).
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Fig. 7 Relationship between net coefficient of restitution
and impact velocity; the contact force is modelled
with the linear spring-dashpot and lubrication force
is exerted on the particle (Washino K. et al., 2018).
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Fig. 8 Snapshot of particles in mixer (left) and probability density function of particle velocity (right).
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