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Damping Coefficient Time Figure

0.2 174.7

0.4 78

0.6 40.1

0.8 33.6



Damping Coefficient Time Figure

0.05 >1000

0.99 27.6



Spring constant Time Figure

0.4 212

0.6 237.5

0.8 616.6
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Parameters: 
K is set to be 100 and D is set to be 1.
The initial height is set to be 4
The time range is set to be [0 10]
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#Ceramic 
atom_style    granular
atom_modify map array
boundary        m m m
newton                           off
#echo               both 
communicatesingle vel yes 
units                 s 
region              reg block -0.005 0.005 -0.0025 0.0025 0.0000 0.008 units box
create_box    1 reg 
neighbor         0.002 bin
neigh_modify   delay 0 
#Material properties required for new pair styles 
fix                      m1 all property/global youngsModulus peratomtype 375.e6
fix                      m2 all property/global poissonsRatio peratomtype 0.22
fix                      m3 all property/global coefficientRestitution peratomtypepair 0.3 0.3
fix                      m4 all property/global coefficientFriction peratomtypepair 0.5 0.5 
f#New pair style
pair_style gran model hertz tangential history #Hertzian without cohesion
pair_coeff       
timestep         0.00001
 fix xwalls1 all wall/gran model hertz tangential history primitive type 1 xplane -0.0115
fix xwalls2 all wall/gran model hertz tangential history primitive type 1 xplane +0.015
fix ywalls1 all wall/gran model hertz tangential history primitive type 1 yplane -0.015
fix ywalls2 all wall/gran model hertz tangential history primitive type 1 yplane +0.015
fix zwalls1 all wall/gran model hertz tangential history primitive type 1 zplane  0.00
fix zwalls2 all wall/gran model hertz tangential history primitive type 1 zplane  0.03 
#servo wall
fix                      cad all mesh/surface/stress file meshes/lwall.stl type 1 stress on
fix                      cad2 all mesh/surface/stress/servo file meshes/uwall.stl type 1 com 0. 0. 0. ctrlPV 
force axis 0. 0. 0.01 target_val -0.5 vel_max 0.001 kp 2069.
fix                      geometry all wall/gran model hertz tangential history mesh n_meshes 2 meshes cad 
cad2 
#distributions for insertion

fix                      pts1 all particletemplate/sphere 15485863 atom_type 1 density constant 2500 radius 
constant 0.015
fix                      pts2 all particletemplate/sphere 15485867 atom_type 1 density constant 2500 radius 
constant 0.015
fix                      pdd1 all particledistribution/discrete 32452843 2 pts1 0.3 pts2 0.7
 
#parameters for gradually growing particle diameter
variable           alphastart equal 0.25
variable           alphatarget equal 0.67
variable           growts equal 50000
variable           growevery equal 40
variable           relaxts equal 20000
 
#region and insertion
group               nve_group region reg
 
#particle insertion
fix                      ins nve_group insert/pack seed 32452867 distributiontemplate pdd1 &
                                           maxattempt 200 insert_every once overlapcheck yes all_in yes vel constant 0. 0. 0. &
                                           region reg volumefraction_region 0.9
 
#apply nve integration to all particles that are inserted as single particles
fix                      integr nve_group nve/sphere
 
#output settings, include total thermal energy
#compute                         1 all erotate/sphere
#thermo_style custom step atoms ke c_1 vol
#thermo            1000
#thermo_modify           lost ignore norm no
 
#insert the first particles
run                    1
dump               dmp all custom/vtk 350 post/packing_*.vtk id type type x y z ix iy iz vx vy vz fx fy fz 
omegax omegay omegaz radius
dump               D_stl all stl 400 post/Wall-*.stl
dump               I_stl all mesh/gran/VTK 400 post/Stress_file-*.vtk stress
unfix                 ins
run                    340000



https://docs.google.com/file/d/18WV9LsWivlpmztNNFPGwifHZJgwxnrhI/preview


https://docs.google.com/file/d/1OWmwDuzsk_er8Vkibvctz20wyuFxosws/preview


http://www.youtube.com/watch?v=s4PUKl7WlQs


http://www.youtube.com/watch?v=Rlb50Ed6H6Y
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https://www.edemsimulation.com/event/webinar-what-is-dem/
http://jenike.com/discrete-element-modeling/
https://www.youtube.com/watch?v=Rlb50Ed6H6Y
https://www.edemsimulation.com/resources-learning/video-gallery/
http://www.sharetechnote.com/html/DE_Modeling_Example_SpringMass.html#SingleSpring_SimpleHarmonic_Vert_Damp
http://www.sharetechnote.com/html/DE_Modeling_Example_SpringMass.html#SingleSpring_SimpleHarmonic_Vert_Damp
http://hyperphysics.phy-astr.gsu.edu/hbase/oscda.html
https://ebookcentral.proquest.com/lib/pensu/reader.action?docID=1745057
http://farside.ph.utexas.edu/teaching/315/Waves/node10.html

