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LS-DYNA

■ One code strategy

■ Todays focus area

■ Mechanical solver

■ DEM

■ ICFD



DEM

■ Granular materials are not easily described as fluids, nor are they

easily described as solids.

■ Jelly beans, sesamy seeds, coffee beans, sand, coarse gravel, 

medical pills, fertilizers, coal …

■ Numerical simulations could help in the design of:

■ Storage 
■ Silos, Piles

■ Transportation
■ Conveyor belts, screws, pumps, trucks

■ Processing
■ Sorting, mixing, segregation

■ Filling  
■ Hopper/funnel flow, packaging

■ …



Principle of DEM simulations

■ The rigid spherical particles with mass, radius and six degrees of freedom, 

follow Newton’s laws of motion and interact through contact.

Initial velocities and positions

Collision detection

Contact force and torque calculation

Newton’s 2nd law    a = F / m

Calculate new velocities and positions

Output Data

tn+1 = tn + dt



Calibration of parameters

■ Calibration of the DEM to DEM interaction parameters can e.g. be made

through inverse modelling of bulk experiments.



Example: Excavation bucket



Post-processing – Wear (*DATABASE_BINARY_DEMFOR)



Simulation of percussive drill bit
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LS-DYNA

■ Mechanical – DEM coupling



ICFD solver



LS-DYNA

■ DEM – ICFD coupling



LS-DYNA

■ DEM – ICFD coupling



Example case

■ Flushing DEM rock particles from drilling hole



Example case

■ Flushing DEM rock particles from drilling hole

2.5m

DEM particles 

Ø 2mm

Fluid inlet

2x mesh: 

1x fluid 

1x mechanical

Ø 80mm



Example case

■ Flushing DEM rock particles from drilling hole

2.5m
Fluid outlet
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Future

■ Adding FSI coupling 

between the 

mechanical solver 

and ICFD



More information

■ Client area on files.dynamore.se for costumers – webinars
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Thank you!

Your LS-DYNA distributor and 

more


