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System Options - STL/3MF/AMEF

System Options Document Properties

General

Drawings

Display Style
Area Hatch/Fill
Performance

Colors
Sketch
Relations/Snaps

Display

Selection
Performance
Assemblies
External References
Default Templates
File Locations

File Format:
STL

Output as

() Binary (@ ASCH

Resolution
() Coarse
@Fine
() Custom

Show STL info before file saving

I:I Preview before saving file

{é} Search Options

Unit | peters ~

Deviation

Tolerance:

Angle

Tolerance: | 10,00000deg

X

FeatureManager
Spin Box Increments
View Do not translate STL output data to positive space
Backup/Recover
Touch

Hole Wizard/Toolbox
File Explorer

DSa\re all components of an assembly in a single file

Check for interferences

Search

Collaboration
Messages/Errors/Warnings
Import

Export

Output coordinate system:

Reset...

Cancel Help
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Gmsh - /home/jamal/Desktop/aa/meshes/18-22-18.stl

File Tools Window Help
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in.18.22.18
atom_modify map array
boundary fff
newton of f
communicate single vel yes
units si
region reg block -0.5 10.2 -98.35 3.5 -0.85 0.95 units box
create_box 1 reg
neighbor 25e-5 bin

neigh_modify delay 0

#Material properties

fix ml all property/global youngsModulus peratomtype 1e9

fix m2 all property/global poissonsRatio peratomtype 0.45

fix m3 all property/global coefficientRestitution peratomtypepair 1 0.3

fix m4 all property/global coefficientFriction peratomtypepair 1 8.5

fix m5 all property/global coefficientRollingFriction peratomtypepair 1 ©.01 # The optional rolling

friction model is activated via rolling_friction = 'cdt’

#pair style

pair_style gran model hertz tangential history rolling_friction cdt
pair_coeff *
timestep 66e-7
fix 1 all nve/sphere
fix 2 all gravity 9.81 vector 0.0 -1.8 0.0
#import mesh from meshes:
fix cad1l all mesh/surface/stress file meshes/18-22-18.stl type 1 scale 1 curvature_tolerant yes
fix cad2 all mesh/surface/stress file meshes/start.stl type 1 scale 1
fix cad3 all mesh/surface/stress file meshes/feeder.stl type 1 scale 1 surface_vel -4.0 0.0 0.0
fix cad4 all mesh/surface/stress file meshes/over.stl type 1 scale 1
fix cad5 all mesh/surface/stress file meshes/under.stl type 1 scale 1
fix cadé all mesh/surface/stress file meshes/s.stl type 1 scale 1
Python3 v Tabwidth:8 ~ Ln 28, Col 1 v INS

Y 180 5 (599,59 as 7Y JSL
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jamal@jamal-Lenovo-Y50-70: ~/Desktop/pl

File Edit View Search Terminal Help
jamal@jamal-Lenovo-Y50-70:~/Desktop/pl% pizza
Pizza.py (LPP 1.0 based on pizza - 7 Oct 2011), a toolkit written in Python
type 7 for help, CTRL-D to quit
Loading tools ...
image tool did not load:
No module named ImageTk
pexpect from http://pypl.python.org/pypi/pexpect is required for vmd tool
vnd teool did not leoad:
No module named pexpect
animate tool did not load:
No module named ImageTk
No handlers could be found for logger "OpenGL.Tk"
gl tool did not load:
can't find package Togl
vtk(dump(“dump*“)).manycran("D“)I
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@ solid Color
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Scalar Coloring
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Styling
Opacity — 9
Point Size 2
Line Width 1
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Interpolation | Gouraud
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atom_style  granular
atom_modify  map array
boundary fff

newton off

communicate single vel yes

units Si

region reg block -1.25 5.05 -1.05 2.6 -0.1 0.5 units box

create_box  1reg
neighbor 0.001 bin
neigh_modify delay 0
#Material properties

fix m1 all property/global youngsModulus peratomtype 1e5

fix m2 all property/global poissonsRatio peratomtype 0.45

fix m3 all property/global coefficientRestitution peratomtypepair 1 0.3

fix m4 all property/global coefficientFriction peratomtypepair 1 0.5

fix mb5 all property/global coefficientRollingFriction peratomtypepair 1 0.01 # The

optional rolling friction model is activated via rolling_friction = 'cdt'

#New pair style

pair_style  gran model hertz tangential history #Hertzian without cohesion
pair_coeff **

timestep 0.00001

fix 1 all nve/sphere

fix 2 all gravity 9.81 vector 0.0 -1.0 0.0

#box walls

fix boxwalls_x1 all wall/gran model hertz tangential history primitive type 1 xplane -
1.2

fix boxwalls_x2 all wall/gran model hertz tangential history primitive type 1 xplane 5
fix boxwalls_y1 all wall/gran model hertz tangential history primitive type 1 yplane -
1

fix boxwalls_y2 all wall/gran model hertz tangential history primitive type 1 yplane 1
fix boxwalls_z1 all wall/gran model hertz tangential history primitive type 1 zplane
0.01

fix boxwalls_z2 all wall/gran model hertz tangential history primitive type 1 zplane
0.44

#import mesh from meshes:

fix cadl all mesh/surface file meshes/22-18-25.stl type 1 scale 1 curvature_tolerant
yes
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fix cad2 all mesh/surface file meshes/over.stl type 1 scale 1 surface_vel 2.0 0. 0.

fix cad3 all mesh/surface file meshes/feeder.stl type 1 scale 1

fix cad4 all mesh/surface file meshes/under.stl type 1 scale 1

#fix cad5 all mesh/surface file meshes/start.stl type 1 scale 1

fix ins_mesh all mesh/surface/planar file meshes/insertion_face.stl type 1

#use the imported mesh as granular wall

fix Screen_wall all wall/gran model hertz tangential history mesh n_meshes 4 meshes
cadl cad2 cad3 cad4

#distributions for insertion

fix ptsl all particletemplate/sphere 15485863 atom_type 1 density constant 1400 radius
constant 0.03

fix pts2 all particletemplate/sphere 15485867 atom_type 1 density constant 1400 radius
constant 0.02

fix pts3 all particletemplate/sphere 32452843 atom_type 1 density constant 1400 radius
constant 0.01

fix pts4 all particletemplate/sphere 67867967 atom_type 1 density constant 1400 radius
constant 0.008

fix pts5 all particletemplate/sphere 32452867 atom_type 1 density constant 1400 radius
constant 0.005

fix pdd1 all particledistribution/discrete 49979687 5 ptsl 0.425 pts2 0.325 pts3 0.15
pts4 0.08 pts5 0.02

fix 3 all nve/limit absolute 0.00002

#region for insertion

group nve_group region reg

#region bc block -0.4 0.0 2.5 7 0.1 0.8 units box

#particle insertion

fix ins nve_group insert/stream seed 86028157 distributiontemplate pddl

nparticles 25000 vel constant 0.0 -1.0 0.0 particlerate 2500 overlapcheck yes insertion_face
ins_mesh extrude_length 1

#apply nve integration to all particles that are inserted as single particles
fix integr nve_group nve/sphere

#thermo settings

compute 1 all erotate/sphere

thermo_style custom step atoms ke ¢_1 vol time

thermo 30000

thermo_modify lost ignore norm no

compute_modify thermo_temp dynamic yes

#insert the first particles so that dump is not empty

run 1
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dump dmp all custom 30000 post/dump.screen id type X y z ix iy iz vx vy vz fx fy fz omegax
omegay omegaz radius

dump dumpstress all mesh/stl 30000 post/mesh_*.stl

#moving mesh

fix movecadl all move/mesh mesh cad1l viblin axis 0.0 0. 1.00 order 1 amplitude 0.002
phase 0.0 period 0.067

#fix movecad2 all move/mesh mesh cad2 viblin axis 0.0 -1 1.00 order 1 amplitude
0.002 phase 0.0 period 0.067

fix movecad3 all move/mesh mesh cad3 viblin axis 0.0 0. 1.00 order 1 amplitude 0.002
phase 0.0 period 0.067

#insert particles

run 1000000 upto

unfix ins

#run

run 1360000 upto

V Shes sy inY (69955 sloaS e Cavgn

atom_style  granular
atom_modify  map array
boundary fff

newton off

communicate single vel yes

units Si

region reg block -1.25 5.05 -1.05 2.6 -0.1 0.5 units box

create_box  1reg
neighbor 0.001 bin
neigh_modify delay 0
#Material properties

fix m1 all property/global youngsModulus peratomtype 1e5

fix m2 all property/global poissonsRatio peratomtype 0.45

fix m3 all property/global coefficientRestitution peratomtypepair 1 0.3

fix m4 all property/global coefficientFriction peratomtypepair 1 0.5

fix mb5 all property/global coefficientRollingFriction peratomtypepair 1 0.01 # The

optional rolling friction model is activated via rolling_friction = 'cdt'

#New pair style

pair_style  gran model hertz tangential history #Hertzian without cohesion
pair_coeff **

timestep 0.00001

fix 1 all nve/sphere

fix 2 all gravity 9.81 vector 0.0 -1.0 0.0
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#box walls

fix boxwalls_x1 all wall/gran model hertz tangential history primitive type 1 xplane -
1.2

fix boxwalls_x2 all wall/gran model hertz tangential history primitive type 1 xplane 5
fix boxwalls_y1 all wall/gran model hertz tangential history primitive type 1 yplane -
1

fix boxwalls_y2 all wall/gran model hertz tangential history primitive type 1 yplane 1
fix boxwalls_z1 all wall/gran model hertz tangential history primitive type 1 zplane
0.01

fix boxwalls_z2 all wall/gran model hertz tangential history primitive type 1 zplane
0.44

#import mesh from meshes:

fix cadl all mesh/surface file meshes/22-18-25.stl type 1 scale 1 curvature_tolerant
yes

fix cad2 all mesh/surface file meshes/over.stl type 1 scale 1 surface_vel 2.0 0. 0.

fix cad3 all mesh/surface file meshes/feeder.stl type 1 scale 1

fix cad4 all mesh/surface file meshes/under.stl type 1 scale 1

#fix cad5 all mesh/surface file meshes/start.stl type 1 scale 1

fix ins_mesh all mesh/surface/planar file meshes/insertion_face.stl type 1

#use the imported mesh as granular wall

fix Screen_wall all wall/gran model hertz tangential history mesh n_meshes 4 meshes
cadl cad2 cad3 cad4

#distributions for insertion

fix ptsl all particletemplate/sphere 15485863 atom_type 1 density constant 1400 radius
constant 0.03

fix pts2 all particletemplate/sphere 15485867 atom_type 1 density constant 1400 radius
constant 0.02

fix pts3 all particletemplate/sphere 32452843 atom_type 1 density constant 1400 radius
constant 0.01

fix pts4 all particletemplate/sphere 67867967 atom_type 1 density constant 1400 radius
constant 0.008

fix pts5 all particletemplate/sphere 32452867 atom_type 1 density constant 1400 radius
constant 0.005

fix pdd1 all particledistribution/discrete 49979687 5 ptsl 0.425 pts2 0.325 pts3 0.15
pts4 0.08 pts5 0.02

fix 3 all nve/limit absolute 0.00002

#region for insertion

group nve_group region reg

#region bc block -0.4 0.0 2.5 7 0.1 0.8 units box

#particle insertion
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fix ins nve_group insert/stream seed 86028157 distributiontemplate pddl
nparticles 37000 vel constant 0.0 -1.0 0.0 particlerate 3700 overlapcheck yes insertion_face
ins_mesh extrude_length 1

#apply nve integration to all particles that are inserted as single particles

fix integr nve_group nve/sphere

#thermo settings

compute 1 all erotate/sphere

thermo_style custom step atoms ke c_1 vol time

thermo 30000

thermo_modify lost ignore norm no

compute_modify thermo_temp dynamic yes

#insert the first particles so that dump is not empty

run 1

dump dmp all custom 30000 post/dump.screen id type x y z ix iy iz vx vy vz fx fy fz omegax
omegay omegaz radius

dump dumpstress all mesh/stl 30000 post/mesh_*.stl

#moving mesh

fix movecadl all move/mesh mesh cadl viblin axis 0.0 0. 1.00 order 1 amplitude 0.002
phase 0.0 period 0.067

#fix movecad2 all move/mesh mesh cad2 viblin axis 0.0 -1 1.00 order 1 amplitude
0.002 phase 0.0 period 0.067

fix movecad3 all move/mesh mesh cad3 viblin axis 0.0 0. 1.00 order 1 amplitude 0.002
phase 0.0 period 0.067

#insert particles

run 1000000 upto

unfix ins

#run

run 1360000 upto
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Abstract

In this research, the process of sieving granular materials by vibrating three-panel screen
with the discrete element method has been simulated. The laws of collision and inter
particle forces are presented and the Hertz-Mindlin law is used to model the force
between particles and boundaries. The screened particles are spherical in shape and the
screen aperture are square and rectangular. During the simulation, the differential
equations governing the motion of spherical particles are solved numerically and their
behavior is predicted. The software used was open source under the Linux operating
system, the geometric dimensions of the three-plane screen and the physical parameters
of the feed were determined. After performing ninety-four simulations, the effect of
various parameters such as vibration amplitude, vibration frequency and aperture shape
on the screening efficiency were investigated and the relevant results were reported.
Screen efficiencies with square and rectangular apertures in different amplitudes and
frequencies are compared and the results obtained with laboratory tests and simulations
are compared quantitatively and qualitatively and the difference results were less than
5%. At low vibration amplitude and high vibration frequency, the square shaped screen
has better efficiency than the rectangular sized screen, but with increasing vibration
amplitude, the rectangular sized screen efficiency is up to 10% higher than the square

sized screen.

Keywords: discrete element method, screen panel angle, screen aperture shape,
screen efficiency.
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