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Project motivation and workflow Single elastic-plastic contact — 3D and 1D MDR evolution Large deformation DEM topological considerations
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step 2: calculate penalty for non-central particle contact
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k = central particle
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Weight Control Unit . K < —— step 3: calculate contact weights given penalties
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DEM tablet compaction in LIGGGHTS with MDR contact model

DEM Contact Model . . : 11.95 poly-
Develop elastic-plastic CFD-DEM Two Phase Simulations sequence of elastic contacts disperse
adhesive contact Couple CFD-DEM for Full two-phase particles

continuum simulations
of powder compaction.

high fidelity numerical

“experiments”

model valid for small
to large deformations

Some force-displacement comparison with finite element simulations
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Previous contact models and their relevant features 002 @/ penklimag s =LA
x Comp action 230 DEM particles
L. ffg“ 0.015 . th t ai 0.14 sec real time simulation
Authors Regimes min(E/Y) | Unloading | Adhesion | Nonlocalized . Finite Element MDR contact model <U without air 0.024 second compression
& 5 nonlocalized effects =~ oLl present
Chang et al., 1987 E, FP 1000 no no no Plastic contact deformation, contact areas, and volume
i}orakeré et al(-i, 1399; FP rig. plas. no no . .T‘ are accurately tracked, allowing accurate reconstruction 0.005 |
esarovic an ohnson, .
2000 FP 10000 yes yes no X of the deformed particle from MDR model.
0 ........................
Zhao et al., 2000 E, FP 1000 no no no 0 0.1 052 /B?-?’ 0.4 0.5
o o max 0
Jackson and Green, 2003 E, FP 1000 o o o ® very close to l‘lgld
and 2005 lasti
Etsion et al., 2005 E, FP 300 yes no no o plas .IC. v fitted 230 DEM particles
empirica 1tte o o o o . .
Harthong et al., 2009 E, FP, BE 1000 no no yes P y ’ From smgle to many-mteractlng p articles Compaction 450,000 MPCD particles
Zait et al., 2010 E, FP 500 yes no no reduced use of with air 0.14 sec real time simulation
Brake, 2012 E, FP 300 yes no no meChaniCS prinCipleS present 0.024 second COMPTESSIon
1 1., 2012 . . . .
g}oolr;za ez et al,, 2012 and | o n.a. yes no yes to determine contact How do we handle many interacting particles?
Olsson and Larsson, 2013 | E, FP 1000 yes yes no law ) o
Frenning, 2013 and 2015 | E, FP, BE 50 no no yes ® requires reflttlng for Objective: extend idea of isolated particles surrounded by
Brodu et al., 2015 E n.a. yes no yes each new material rigid flats to many-interacting particle case
Rathbone et al., 2015 E, FP 160 yes no no being modeled.
Garner et al., 2018 E, FP, BE 100 yes yes yes ® 1o information Solution: N | | | Slower
Gonzalez, 2019 E, FP 100 yes yes no b d the £ 1. Place rigid flats at overlap midpoints between particles , 230 DEM particles
Edmans and Sinka, 2020 | E, FP 1 yes no no ?yon € OFCE- 2. Calculate force on either side assuming interaction with compaction 450,000 MPCD particles
Giannis et al., 2021 E n.a. yes no yes dlsplacement 1S rigid flat with air 8?28 sec rzal time simulation
Giannis et al., 2021 E, FP, BE n.r. yes yes yes provided. 3. Average force on each side to determine final force present 4 SECONT COMPprEssion




