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DEM investigation of cumulative effect of shape and size induced 
segregation in a rotating cylinder
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Figure 2: Hertz-Mindlin granular flow model implemented 
in DEM code

1.Since rotating horizontal cylinders are often 
used  as blenders, observations of size 
segregation  seem counterintuitive1, reducing 
the quality of the  products that requires a 
uniform blend.

2.A full understanding of radial segregation is
still lacking2. DEM simulations allow one to
vary all parameters and measure any physical
property.

Parameter Value Parameter Value

Cylinder’s length (m) 0.05 Size of large particle (m) 0.004
Cylinder’s radius (m) 0.14 Size of small particle (m) 0.002
Young’s Modulus(Pa) 108 Timestep (s) 10-6

Poisson ratio (-) 0.24 Rotational Speed 
(Rpm)

10

Total mass (Kg) 3 Coefficient of restitution
(Particle-Particle)

0.97

Mass ratio (-) 1:1 Coefficient of restitution
(Particle-Wall)

0.85

Density(kg/m3) 2500 All friction coefficients 0.3

Validation by Altair EDEM
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Simulation Parameters
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Figure 1: Problems arises during handling of bulk solid

Figure 4: Validation of DEM result with experiments

Figure 5: Different particle shape used in current work

Figure 7: Mixing Index with respect to time.

Figure 6: Snapshot of particles at steady state. 
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1.Pattern of Mixing index is Spherocylinder-2 > cylinder 
>spherocylinder-1 > cube > cuboid > sphere.

2.Streak formation is obtained when the Aspect ratio of 
particle is high.

1. Is there a relation between the radial and axial  
segregation processes; are they independent  
phenomena that just happen to coexist ?

2.Experimental validation of velocity pattern obtain in 
DEM using high speed camera.
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Figure 3: Snapshot comparing results of experimental 
studies with DEM simulation.
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