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Creating material specific particle-surface adhesion coefficients enables more accurate and realistic computer simulation predictions for real-world situations

Background
• Discrete Element Method (DEM) simulations 

model particle behavior [1]
• Used to replicate existing processes

Methods
• 32-38 µm polyethylene microspheres
• 3D printed high-speed resin flat plate
• Centrifuge at 1000-4500 RPM & image
• Reproduce in EDEM simulation

Results

Impacts
• Enable future hair-like material research with 

polyethylene-resin simulations as prospective design
• Enhance understanding of sensitivity of model 

parameters
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• Manipulate gravity as constant pull off force (RPM 
equivalents)

• Manually adjust surface energy until 
particles below a certain size stick

• Experimentally calibrate Γ to match desired               
%-retention curve per particle size

• Account for capillary forces, electrostatics 
& more
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Flat Plate Calibration

y = 1E+22e-1.66x

R² = 0.9528
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Contact Model of Interest: [2]

• Johnson-Kendal-Roberts (JKR) v2:

𝐹𝐹𝑛𝑛 = 4𝐸𝐸∗𝑎𝑎3
3𝑅𝑅∗  − (8𝜋𝜋Γ𝐸𝐸∗𝑎𝑎3)

1
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• 𝐸𝐸∗= Relative Elasticity
• 𝑅𝑅∗= Relative Radius
• Γ = Interfacial Surface Energy
• 𝑎𝑎 = Contact Radius
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