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How do various contact models in discrete element method simulations affect the unconstrained filling angle of repose using a fixed funnel method?
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Background
• Discrete Element Method (DEM) simulations 

model particle behavior [1]
• Used to replicate existing processes
• Many contact models to apply

• Account for different situations 
(deformation, small particles)

Methods
• 2 mm diameter mono-distributed glass beads
• Stainless steel hopper & catching tray
• 2 second settling time + 3 second falling time

Results

• Base contact models have negligible differences on 
the scale of 2mm diameter particles

• Linear cohesion has negligible effect on angle of 
repose

• Surface Energy & Pull off Force are directly correlated 
with cohesive forces & angle of repose

• Both have similar effects on angle of repose

Impacts
• Enable future research with simulations as 

prospective design
• Enhance understanding of sensitivity of model 

parameters
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Contact Models of Interest: [2]

• Hertz Mindlin (HM):
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• Johnson-Kendal-Roberts (JKR) v2:

𝐹𝑛 = 4𝐸∗𝑎3

3𝑅∗  − (8𝜋Γ𝐸∗𝑎3)
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• Edinburgh Elasto-Plastic Adhesion (EEPA)
• Surface Energy
• Pull off Force

• Linear Cohesion v2 (Lco)

Angle of Repose (α):  α = arctan(ℎ/𝑟)
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