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CLEATED BELT CONVEYOR (EDEM)
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Settings

CLEATED BELT CONVEYOR (EDEM)

Configuration XML L2 7[5 27|

EDEMV1_1 0.xml I} EA[5}7|

EDEM AIZEQ|0] MX|Z20| = EDEMV1_1_0.xml I} S EA}StL|C
= <EDEM Install Path>\lib\EDEMV1_1_0.xml

RecurDyn ZC0| 20{E7|

oM =ArSH EDEMV1_1_0.xml IS Ot 420 20 d5 LTt

= <RecurDyn Install Path>\Bin\Solver\CoSim\StdParticleInterface\EDEMV1_1_0.xml

RecurDyn & AH3s{{EH of2ff &1} Z0| 2|2 GUI 0 External SPI &0| &/ dx|1 512(0f

’:i\‘ ODoEEk & |- RecurDyn WV9R4 - [Mc

VP B B 4R A NME J FE

Walls Export  Settings = Conmect Contour Trace Mass Profile Sensors  Animation Clip Contour

External 5Pl

EDEM Post-Process

EDEM 1150| 4 dEL|C},

Particle Solver DLL Z 2 =0I8}7|

Particle Solver DLL I}0| l0jof & ZA=E =QlgtL]Ct.
1. External SPI £{2| EDEM 1 50| A Settings & Z&!&fL|LCt.

2. CHSFYAEZL LIELLIE Info HES SELICH

Info x

Name |EDEM |

Developer |DEM Solutions |

Description RecurDyn - EDEM coupling

DLL Path || cProgram Files\DEM Solutions\EDEM 2019\Iib\EDEMRecurD'ynCou;||

Output | output\EDEM 36.8d |
| oK | | Cancel
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Info CHSHAXIO|A DLL Path £ 2212t = QUSLICH O] gt2 EDEM 9| 7|2 HX| {X =2
AEE|0 7| 20| EDEM 2 CHE ZE0| HAX[SIACHH Configuration XML L2 0{A DLL
Path & +=7ddli F Of &rL|C}.

Tip: Configuration XML 0|Aq] Particle Solver DLL Path +=%3}7|

(Info 2| DLL Path 7| CIE2 ZAL TId)
1. EDEMV1_1 0.xml Itg HL|LCt.

2. ofgf J3u 20| <Path> F[0| ol DLL 428 LA +FLICh

?xml version="1.0"72>

he first letters -f names of elements are capitalized and names of attributes are written in lows
- element for wi h support is optional must have the attribute "supported"™ with the walue of "g
If there are multiple supported options of an element, then the element can have an attribute to d
<1—— The names of elements in this file cannot be changed. -->

J

s the qtt:;b te "type" and "version"--
<1—— The wvalus of the attribute "type" must ke "Embedded™ or "Independent™ —->

<Configuration type="Independent" version="1010">
<l—— Details : regured -->

<Details>

required -->

the name of Rikkbon Group icon in

¥ this parti

<Nane>EDEM<HNane>

<!—-— Developer : optional —-X
<Developer>DEM Solutions</Developer>

<1—— Description : optional -->
<Description>RecurDyn - EDEM coupling</Description>

<!-— Path ! reguired -->
— The path of the dll that RD will load to connect to the particle solver —-->
- The pct’ is set
- 2.0, ZWProgram 2018\1ib\EDEMRecurDynCouplingClientl 1.d11 —->

<Path>C: \Program Files\DEM Solutions\EDEM 2019\11b\EDEMRecurDynCoup11ngﬂllent1 dl1</Path>

P AT S

3. Configuration XML I8 XZtstL|Ct,

4. Configuration XML 0| H&X oz £=HE ZAS &0t & RecurDyn 2 MA[Z gfL|Ct,
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DE 2807
IR 2 =AY

* RecurDyn O|A H|S35t= SPI(EDEM) REZ|Y MK ZHE si40| 7t 9IX[0f ZAtetL(Ct

» Z0 HZ: <Install Dir>\Help\Tutorial\SPI\EDEM\CleatedBeltConveyor

RecurDyn & 3 =7| 2E 27|
S 1. HIESIHO|Al RecurDyn Ot0|22 HE& £2/¢6}%, RecurDyn 0| A3 E|HA| Start
s RecurDyn CistatAt7b LIEFEL|CE,

2. Start RecurDyn Cli2t&f A7) LIERLEH EHOHEL|CH

3. File HF0|A Open 2 Z&/gtL|C}

4. 20X =Atst CleatedBeltConveyor EL0| /= CleatedBeltConveyor_Start.rdyn
MERSHLICY,

5. Open= ZEELCE ool OYMY ZHO| 2L,
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2 Y 24|

“ 1. Render Toolbar 0| A Layer Settings £ = 2|stL|LC},
2. Layer Settings CHSIAAOIA 2 Layer 2| On & 7410 NTHA 22 2MTHL|CE

Ao 82 ChEa 5L,

A Layer Settings. X

| (®) Select Entity ) Highlight Entity ‘

P ‘

Layer

Tensioner

Container

[CIshow an -Cluse

RE2 Belt, Frame, Roller, Tensioner, Container 2 714 |0 UELICt. O{7|A Belt & Flexible
Body 2 2RI E|0 UELIC Belt 2t Roller = Geo Cylinder Contact & =0 11 Roller =
Motion Off 2|3l 2|FgtL|C},
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dg ALt

1. Analysis ©2| Simulation Type 1&0{A{, Dyn/Kin £ MEiBILICE,

[ =

Dynamic/Kinematic Analysis CHSHX7L LEEFELICE

2. J\E-Ix-l | MEH

o - O
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FO| S}

= EndTime: 2
= Step: 200

2R 7|

4Eots As =elgtct

Olot &, Simulation HES Z2/gfLCt

=

Analysis #2| Animation Control 150X Play HHEZ =2{ Of2f 2N A|AHO

?|Z Roller o Z2{%A= Revlointl 2| Motion Off 2|3} Belt 7t 2Z ¢
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Properties of Revloint1 [ Current Unit @ N/kg/mmy/s/deg ]

General | Connector | Joint

Tvpe | Revolute |

Mation
’7 i Motion |

|—In|t|al Conditions ‘

Motion

Mation

Type |Standard Mation |v|

A Scope_Revloint1_1 - O x

= AV R WSl o T

Displacement [time) ﬂ

r Expression
~ Pos1_Relative #1 Mame | Motion_Rot
400,00 Expression
350.00 step(time-(PV_Time_Rot=PV_Time_Term)*0, 0, 0, PV_Time_Rot, [
300.00 - = e PV_RotAngle)+ E
250.00 stepftime-[PV_Time_Rot=PV_Time_Term}*1, 0, 0, PV_Time_Rot,
» 200.00 PV_RotAngle]+
stepftime-[PV_Time_Rot+PV_Ti mle_Term] *2,0, 0, PV_Time_Raot,
150.00
PYV_RotAngle)=
100.00 step(time-(FV_Time_Rot=PV_Time_Term)*3, 0, 0, PV_Time_Rat,
50.00 PYV_RotAngle]= |E|
0.00
0.00 0.20 0.40 0.60 0.0 1.00 1.20 1.40 1.60 1.0 2.00
Time
X 99999, ¥: 0. QK | | Cancel Apply
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Wall A45]7|

Note: Wall O|2t?

Wall 2 42t H5l= Geometry £ HO|st= Entity O|Ct. RecurDyn 2 Wall & Sdl 2AIZ5H

—————-q——————-
-
S 2
r---_‘----

Sloshing

Wall Position/Velocity

Reacting force

-

cl
Reaction Force by Particles L O %

Wall/- o

Q3o thet HO|HE %1 EDEM 2 Wall & 83l Geometry 2| X0 CHet HIO|HE
Ct

T8
=
T8

=
[
=
| sy

Flexible Body £ Wall £ d2|5l7| A= wall 2 X|¥E HES Patch Set 22 O|s|{of BfL|LCt,

PatchSet i5}17|
1. Shell_CleatedBelt 2| Flex Edit Mode 0| Tl Q&L Ct,
FFlex Edit £1°| Set 1&E0|A Patch & S=gfL|Ct

Patch Set CH3}& X0 A Add/Remove S £ 2/3tLICE,

> 0D

HH| Patch £ dEigtL|CY,
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5. Working Window O Af OrfA &5t 2 LEHE Pop-up Menu 0|A{ Finish Operation 2
ZEgLCt

Patch Set [ Current Unit : N/kg/mm/s/deg ]

External Patch Set

Colar -
Add/Remove

Add/Remave (Continuous) | Tolerance (Degree]
D Check Reverse Direction

Add/Remove (Select Front)

Add [Mode Set)

|:| Preview Normal

Mormal Adjust

Automatic [ AutoAdjust | | Switch |

Manual ‘ Select Target | | Switch |

No. of Patches  [[5340 Il

6. No. of Patches 7| 5340 ?2!X| 22Ist & OKE =2 Patch Set & M-dgL|Cl

Database 0| SetPatch2 7| M/ d=lg 2olstL|Ct,

=

7. Exit 2 2&/6l0] Edit Mode 0| A L}SL|CT

Particle O] ®Z£&|&= Belt, Container, Frame Off Wall 2 sl &EL|C}.
Wall 4-8517|
@ 1. External SPI 2| EDEM 1Z£0|A Walls & S2/gtL]C}

Walls
2. Working Window 0| A| Shell_CleatedBelt.SetPatch2 & £2|3fL|C}.

Wall1 O] g & Lct.
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@ < Shell_CleatedBelt, SetPatch?
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3. 1-21PEE EE510 Geometry S 08310 Wall 2 - gLCt.
= Frame.ImportedSolid15
*  Frame.ImportedSolid16
= Containerl.ImportedSolid1l
= Container2.ImportedSolid1l

o (Gomnar impareds] e/
s ~

@ < Container? ImportedSalid1

1

18



Export

CLEATED BELT CONVEYOR (EDEM)

*wall I} LHE L7
1. External SPI ¥°| EDEM 1E0|A Export & Z2/gL|C},

S % OK & 2otol MIBILIC,

=

2. OisheZtot LIEILEE MEY ECE ROt

rx

ot

XMZt=l Z60| EDEM.wall T2 1 Walll.obj, Wall2.stl, Wall3.stl, Wall4.stl,

Wall5.stl 0| M EL|Ct,

Note:
*.obj Lt *.stl LtAO= Wall Geometry 2| CAD HE7t XMZELICH D2/ EDEM.wall

oHUofl= Wall Geometry(*.obj, *.stl)2| {IX| XtA|of CHot HEE0| SO JUELICE
Geometry File 2 RecurDyn CH|AQF 2810 &4 Meter CHR(E HEE HSLICH

Tip: RecurDyn Tt sl|AM5}7|

wall 0| 4dzE L5 E= RecurDyn 2 Al
Xighstz{n A|=gtL|Ct, 2k EDEM O] HZAE|7| Mo sjA0| E7ts
EDEM 1t°| AZAZAE #1 RecurDyn Tt tHE M2 +2l5t2{H Connect &2 i X|gfL|Ct,

= Lo
Y 4 ;
E’}: 2
- -
Connect Connect

Simulation € A3 EDEM 1} Co-simulation &
Z StL|Ct,
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EDEM Z & AHM
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M
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202X
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= EDEM O|AM X SSH=
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EDEM Creator

EDEM ¥ 2! RecurDyn Coupling M| E5}7|

EDEM.exe = A2&lgtL|C},

CLEATED BELT CONVEYOR (EDEM)

2. EDEM 0| A3 Z|H Tool>Options & Z2TiLLCt,
A EDEM Creator - New EDEM input deck — [m] X
File = Tools View Displays Help
K “ - @ O s |- view: [ 36 [ perautt ~ | BE[D[#] (DY @Fiked ~| opacity: 0.7 =] | @ o
:ﬁ: Il Creator Tree = £ Time: 08
V+ i Project
0 Bulk Material
/1- |:.‘L.'. 4 Equipment Material
v Geometries E
uﬂt Plugin Factories
x Physics
ﬁt Environment
C ol 5 S = = [e] =] = o o
SlojM EDEM Y2 Y ¥ 0 9 Wi S0l HIS WEI| A Unit HHS
HE L
H S = T x
3. Options CHSIAIXLZ} 2| M, Units B0l A B owen
o Units. Particle Display File Locations Mouse Configuration Display Options Data Browser S
Set All to SI HES =[50 CHelA| s
_jlq_j | §|_ Al 9:‘ 2‘5_ |__| EI-- Acceleration: mfs? ~ | Moment of Inertia: kgm? ~
o 2 oz 9 Angular Acceleration: |rad/s? > | Shear Modulus: Pa -
4. Angle Length VeIOCIty | | = |- H |- Angular Velodity: radfs v | Stiffness: Njm hd
7E}'O| E 7051 O‘=||‘ L_l EI-. Charge: C | Stiffness per Unit Area: |N/m? ~
Density: kg/m* ¥ | Stress: Pa -
n Angle: deg Eneray: 3 ~ | Temperature: K -
Force: N ¥ Time: s v
= Length: mm Frequency: e v Torqe b -
. Heat Flux: w | Velodty:
- .
VeIOCIty. mm/s Length: mm > | Volume: m3 -
Mass: kg ~ | Work Function: 1 =
Mass Flow Rate: kafs -
H optiens ? x

Additional Components {0 A{
Coupling Options 1 E2| RecurDyn
Coupling 42 ZL|C

of s &4

MBAIZ[X] o H LSO
RecurDyn 0|A] Export 3t *.wall Tt2S

Import & = Q&LIC
6. OKE Z2gtLCt,

Display Options ~ DataBrowser  Section Options

Coupling Options

RecurDyn Coupling

[ Abagus Coupling

Import Options
[ 10ta Suite Pre bed

Simulator Engine Additional Components 4
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EDEM 0| A X|335l= GEMM Database € Sdl YXt E40| X= HES input deck & &0}
= ZLIC

Tip: GEMM (Generic EDEM Material Model) Database

-

GEMM Database Ofl= HI?l, £, &M & ZHS MEE CHESH=
Z|0] UJFLICLH AHEX= GEMM Database O U= "CHSH A2l 1z YHE &&3I0] EDEM

=3t
A E2{0|M0f| AF2Z input deck & CHRZEZ = UHLCL.

Material 24A15}7| % Equipr #*  Open GEMM Wizard Ctrl+G
D Geomi % Add Bulk Material Ctrl+B
= Physic % Transfer Material... Ctrl+T

1. Database 0fA Bulk Material 2 222!3}¢ Emvire @ Help Fi

open GEMM leard E.Eﬁ_ré‘;!- ||:|. " Expand Al Ctrl++
= Collapse All Crl+-

Material Wizard CH2}&tXH7F LIEFEL|CE,

Material Wizard

2. Search by Material Properties £ MEis

—

ot

Welcome

= =3 E—l -5|‘ L_ E Generic EDEM Material Model (GEMM) Database 2%,
N eXt =2 =2 "1-d | I- . Welcome to the Generic EDEM Material Model (GEMM) »
Database, a world first in Discrete Element Modelling.

The GEMM database addresses one of the key challenges of
DEM simulation: ge ting suitable material inputs for accurate
representation of buk materials.

GENERIC EDEM MATERIAL MODEL DATABASE
The GEMM database contains thousands of material models
representing a wide range of materials such as rocks, sois and
ores, Itis partiularly suited for engineers in the mining,
construction and agriculture industries who design heavy
equipment handing such materials

Users can take advantage of the huge wealth of material
information within the GEMM database to see example materials
and import materials to use in their EDEM simulation just by
answering 3 questions about the Bulk Material and one question
about the Equipment Material.

“The following steps guide the user to a sutable material
cample.

Search Options

Search by Material Properties (@

Search by Material Name ()

22
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Small: Back hoe, Screw auger or small- T
scale mixing equipment & MEist = Next S

What scale is your application?

.
E==ke]s |_| |:|- “The size of the material is very important when looking at filscale appications. The EDEM material needs to be scaled
=2 1-d . correctly so the bulk material behaviour is realistic while also allowing the simulation to run in as short a time as possible.

Ineed to simulate the following quantity of material:

[Small: Back hoe, screw auger or small-scale mixing equipment @ |

Medium : Front end loader or small transfer chute O
Large : Industrial grinding/SAG mil, dump truck body or large transfer chute O
Extra Large : Dragiine bucket or full material bed for excavator O

Cancel

23
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—_ — ? x
4. >2000kg/m~3 £ MEiSH 2 Next £ R
% Eﬂl Obll- I—l EI' . What is the Bulk Density of your material?

EDEM Material Models are avaiiable in a range of pre-determined buk densities to allow the user to select a material close
to their own material,

Bulk Density kg/m?

2500

2000

1500

1000

& o Q\{@ o
& 8
o

Ineed a buk density in this range

< 1”22‘@;?;‘ O 1000- 1500 kgmz O 1500 - 2000 kgfme O

Cancel

5. Angle 0| 40 £ Y23t = Next £ Z=gLICt n

€ Material Wizard
What is the angle of repose of your material?

A slump test is used to estimate the angle of repose of material. If you dori't have data available for your materil it can
easily be estmated from stockpies or by 3 simple experiment.

SAMPLE B

10.4% wb:

Whatis the angle of repose of your material?

Angle (0 - 60)° [ [40.00° B \1

Cancel

=0l & il © AEHSE S =
6. AEIW E0| ®7|E Material & HEE £ Next & pox
=gt € Material Wizard
o
= =L . . .
Generic EDEM Material Model (GEMM) Retrieval
KR flop Contoentof Costtennt of angle of Repose
n Coefficent of
(mn2) Restitution ?ri:”“::%\ Ffl‘ca:or\ (degrees)

105 055 0.05 056 40
21 015 0.05 068 0
1575 015 02 044 40
105 015 0 02 40
0 015 01 0.8 40
21 015 0.05 092 0
105 055 0.05 0.8 40
525 015 01 0.8 40
0 075 0.05 092 0

Mext Cancel
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- - o e - 7 %
7. Medium Wall Friction 2 41&%t £ Finish £
€ Material Wizard
o
%Eﬂl Ol:ll- |_| I:I'_ Results
Selected Material: GEMM_partice_material_2191
Sump Test Details Partice Material Detais
Property Value  Property Value
Mean Angle (degrees) 40.00 Measured Bulk Density (kg/m?) 2232.50
Left Angle (degrees) 40.65  Coeffident of Restitution 0.55
Right Angle (degrees) 39.35  Coeffident of Static Friction 0.5
Coefficint of Roling Friction 020
R Surface Energy (1) 0.00
Incination Test Details
Property Low wall Friction [] [ Medium wall Friction pigh wall Fricton [
Coeffident of Restitution 0.50 050 .50
Coefficent of Static Friction 0.45 0.70 100
Coefficient of Roling Friction 0.15 0.15 0.15
IR Surface Energy (J/m?) 0.00 0.00 0.00
=1 o=

Bulk Material = X0 M2%|= E4%X|0|1 Equipment Material 2 Wall 0 &&=
2

=X YUCE oM &2 E40| H= Input 240 HEE material O 22t F7hELIC

Vd Project

QE2% 31} Z0| Database 2| Bulk Material 1t £ _
v @ Bulk Material
i nt Material @ GEMM _particle_material_2191
qu'“pme t ateria 0" A %Equipmentl\«’laterial

VA GEMM_geometry_material_2191_medium

GEMM_particle_material_2191 1}
D Geometries

GEMM_geopetry_material_2191_medium 0| F7}%! gph:ﬁics
Environment

#g oy & YLk
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GEMM_ particle_material_2191 5}2|0| Particle 0f CH3H
E5tE|0f AELICE Property 442 X310 Particle 2| Size £

Particle Shape $=75}7|

1. Bulk Material> GEMM_particle_material_2191>
GEMM_particle_2191 S Z2/gHL|C},

2. Modify Shape & Z2/gtL|LC}.

3. Triple Sphere & 225t
7mm 7tX| 7|E LT},

= Physical Radius £

Ot2ff 1 2l1} Z0| sphere0, spherel, sphere2 7t B5&
7mm 7t E[AER] =olgfL|Ct, 210 CECHH A
Of2iet &o| +=73stol HEL|Ct.

GEMM_particle_2191 Spheres

[ Edit Contact Radius

Position X Position ¥ Position £ Physical Radius
Name
(mm} (mm] (mm] (mm]
1 sphere 0 -4.97 -2.87 0 7
2 sphere 4.97 -2.87 0 7
3 sphere 2 0 3.74 0 7

&9l GEMM_particle_2191 0|
HZs =L|C.

o

Creator Tree

ﬁ Project
v @8 Bulk Material
~ @8 GEMM_particle_material 2131
~ [@F GEMM_particle_2191__|
Size Distribution
Properties
v VA Equipment Material
VA GEMM_geometry_material_2191_medium
D Geometries
K Physics

Environment

Adjust Settings
Radius

Sphere Separation

x

¥

Adjust Settings
Radius

Sphere Separation
x L
Y L

Shape Library

——

v\\-f R

Single Sphere Dual Sphere| Triple Sphere [Square Four

“

Straight Four

Particle 0| CH®F H7H0| 25 E5H&LICH O|X RecurDyn O Al Export $ Wall 2 EDEM Of A

Import € SiOF SHL|Ct,
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Recul'Dyn Wall %E‘i27| Creator Tree 5 x
ﬁ Project
. = N v @ Bulk Material
1. Database 0| Geometries & 2 &/5}0{ v @ GEMM_particle_material 2191
° ~ @ GEMM_particle_2191
Import Geometry from RecurDyn = Size Distribution
N Properties
%Eﬂloul' |_| EI‘_ v VA Equipment Material
VA GEMM_geometry_material_2191_medium
v Get i
L El  Add Geometry ’
Import Geometry... Shift+G
"W phy L Imp ry
E Emlq Import Geometry from RecurDyn
>t oole @ Help Fi
Expand All Ctrl++
2. RecurDyn 0| A Export ¢t EDEM.wall TS % b
Open S|}, B Collapse all Ctrl+-
3. Import Options Ciz}& X7} LIEILIH Choose Units 2 I import Options 7 x
Metel‘si AE‘ixo-i-é-l'—Tl— OK% %Eﬁl-gl‘l—l EI-- Choose Units: | Meters A
(RI0lM A=t 2t 20| RecurDyn Ol A Export E Wall 2 Cance
Geometry File 2 Meter T2 2 2R ASLICH
4. Geometry Import Parameters Ci2}& Xt7} LIEFLEEH 8 Geometry Import Parameters rox
OKE 2zLIC
Repair
Transform/Defeature
[ Flavoring
Method
(® Curvature ) Quality
Facet Options
Input
(®) Percentage () Model Units
Sag: 5 2 % [ Default
Of2 1 2lnt Z0| Database o 5 7H2| Wall O] ImportE.J A2 e
solg 4 YL,
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Creator Tree g X

! Project
v @8 Bulk Material
e Jﬁ GEMM_particle_material_2191
v @ GEMM_particle_2191
Size Distribution
Properties
hd VA Equipment Material
VA GEMM_geometry_material_2191_medium
v Geometries
L Walll
EL wallz
EL wali3
[EL wall4
Fl walls
Il Plugin Factories
x Physics
Envirenment

Particle O| d45t= < Ho|5}7|
1. Database 0f|A| Geometries £ =250 Add Geometry>Polygon & 2&/2!L|C}.

v VA Equipment Material
VA GEMM_geometry_material_2191_medium

w {0 1
&ﬁ:ﬁ?eslﬂ. Add Geometry D |® Box Shift+B
ElL wanz EL  Import Geometry.. Shift+G ] Cylinder Shift+C
L wall3 [ import Geometry from RecurDyn | ) Polygon Shift+L
ELwalld @ ety Fi
E:;TZ!?M'E Expand Al Chrle+
W Physics Collapse Al Ctrle-

Environment ‘ H
Geometries 5120 New Section 5 7} 24 EL|C},

2. New Section 5 5I2/0 Polygon & 22/sl0] dAnt QIX|E BHATL|CE,

= Center Rectangle

=  X:340mm Number of Edges: la 3

. Y:-90mm Center: Rotation:

i [340 mm 2] [s0deg 3

= Z:0mm ¥: |-gu mm o | |D deg 5 |
= Rotation Z [0 2] 120 deg g

= X:90deg

Length:

* Y:Odeg Edge A: |[40 mm :

= Z:120deg Edge B: || 150 mm :

= Length

= Edge A: 40mm
= Edge B: 150mm
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QEx% gt ZH0| New Section 5 7}
M E SICHRE20| ol Lt
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New Section 5 £ =2&/%t £ Type 2 Virtual £
HZ gL o
Type O| Virtual 2 HZL[0]OF Factory £ 4dg =+
UELICE (Factory = YAHEEE Holst=
Entity ILICt.)
3. Database 0| A{ New Section 5 & 2Z2!/5}0
Add Factory & 2&/gHL|C},
New Section 5 5}?/0| New Factory 1 0|
WG E Lt
4. New Factory 1 2 S&/5l0| ofzje} Z0| =FgfL|LC}.
= Particle Generation
= Unlimited Number
= Target Number (per second): 50
?let 2ol M™Ez|H =Y 50 72| X7t Polygon
IXI0N E-dE LI
= Parameters
*» Velocity: Fixed
AT HEE I dFst RI|EEE ASLICH At
X7|&EEE =88 SLICt
5. Parameters 2| Velocity 2| Config £ Z2!sfL|Ct.
6. Velocity Fixed CHRISXIOAM X E -300mm/s £ 7
7. OKE +&UCt

General
Volume: |Surface |
Type: | Virtual - |
Material:
v D Geometries
[EL, waln
EL waliz
[EL walz
E], wala
[EL walls
1), New Section 5 :
uu! Plugin Fa l]_.\ Rename Geometry Ctrl+R
}':. Physics % Copy Geometry 4
E Environment I:L Delete Geometry Del
m, Merge Geometry... Shift+M
[4;  Add Factory Ctrl+F
/3 Add Kinematic C
Add Material Bed Alt+B
@ Help F1
= Expand All Ctrl++
EE  Collapse &l Ctrl+-

Factory Type:

(O Total Numb:

() Total Mags:

Start Time:

Max Attempts to Place Partide: |ZD

Particle Generation

dynamic

(®) Unlimited Number

er: 1000

Ar 4

100 kg

Generation Rate

(® Target Mumber {per second) () Target Mass

50

4

|le-125

a[r

Parameters
Material: GEMM_particle_material_21¢ *
Parameter Option Config
Position random = #
Velocity fixed < | #
Orientation random v #
Angular Velocity fixed A c
E Velocity - Fixe... ? X
> X: |-300 mm/s =
gL Ct.
¥ |0mm/s =
Z: |0 mm/s =
Canca
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EDEM 9| Gravity & RecurDyn 1} S3t 9afo 2 Grof ghL|Ct,

=9 285

W Physics
[E] Envirenment
1. Database 0fA] Environment £ Z&/3fL|C}.
Domain
2. Gravity £ Ot2iet 20| #=ggfLCt. - -
X: [-551.46 mm 2] 617,46 mm =]
- X:0 m/SZ v: [-333.6192mm 2] [2s1.0582mm ]
- Y: -9.81 m/SZ z: |-163.2mm : | ‘163.2mm : |
Auto Update from Geometry
. Z:0 m/SZ [ Gravity
x: [amge? 5
v [9.81mys2 5
z: [omss: =]

2E XYt

= O|2M EDEM Creator M Particle 481} A= &= H7H0| E5ELICH EDEM 222
&gt Ct,
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EDEM Simulator

OIF| BjAT BT RASS MHBLIC 2
Time St=p
simulator g IC-J '6'.7 | Time Integration Euler -
Rayleigh Time Step: ~ 0.00033977 s
Fixed Time Step: || 30 % = I
= = aHSe =2l
:‘2 1. El% D‘"jlrro‘”A-I Simulator Ol’Ol = = = él Ol:!-l—l I:I'- [0.000101932396548 5 =
- - Simulation Ti
2. Time Step 0| A] Auto Time Step SN2 TLIC atenine | ‘
Total Time: is =
- - . Required Iterations: 9.81e+03
3. Fixed Time Step 2 30%Z M $fL|C}, ’
Data Save
4. Simulation Grid 0|A| Cell Size & 3R £ Target Save nterva p0is =
Synchronized Data Save: 0.0101
MRS nts:
=23 Ll EI-' ?nae‘raat?:ulnns‘iarmooata Point: 93
[ selective save
[ output Results
Simulator Grid
Smallest Radius (R min): 4.9 mm

[ Aute Grid Resizing

Cell Size:

Approx. Number of Cells:

Coupling &35}35}7|

Estimate Cell Size

||3 R min s ‘l
| 14.7mm e ‘
84640

[= |
=b‘ » 2|2 QEZE MCHY| U= Coupling Server Of0|2& Z&/610] M SIA|ZLICE,
= 230t T|™ ot a2 o] HAELICE

=

m

Co-simulation 5t7| ?|ot Z=H|E 2% OXSLICtH RecurDyn It Co
x X

EDEM O| X QlO{of gfL|Ct, Z2AMS 7 52 M2 Ot T2 THY

simulation & St2{H
SHotL|Ct,
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Chapter

Co-simulation

= Y0 M= RecurDyn It EDEM £ AtE510] S9st ZEM YXZte| HSS siMst7| 2

simulation & $&gfL|C},

rot
0
Q

202X
=

2 Z0ME= RecurDyn O A Co-simulation 2 &35t

rir

YES A L

</ Of|af A9 AlZF

150 &

34



CLEATED BELT CONVEYOR (EDEM)

Co-simulation

RecurDyn 0| A] Co-simulation XI343}7|

1. RecurDyn & &3t 4 oM KMot RS

FLIC}.

2. External SPI 2| EDEM 150{|A| Connect & &43}&tL|C},

Connect '

"Fﬁéﬁ 3. Analysis &2 Simulation Type 1E0A Dyn/Kin & 28

oynkin |~ 4 General 20 A of2ef Z0| gL Lt

-

= End Time: 10
= Step: 1000

5. Parameter %{0|A Maximum Time Step 2
1.e-004 22 MHsIL|CE,

6. Simulate HES Z&/gtL|C},

RecurDyn 1} EDEM 0| Co-simulation 2 T

2=

P« Analysis 2| Animation Control 1E0{Af
Play HHES =2 OfL|0o|MS =QlgtL(C,

=

£

Connect

fgtLct.

Dynamic/Kinematic Analysis

General |Parameter I Initial Condition |

End Time
Step
Plot Multiplier Step Factor

[ output File Name

Dynamic/Kinematic Analysis

Parameter | |nitial Condition

Maximum Time Step
Initial Time Step

Error Tolerance

Integrator Type

gLt

[ =]
[1.e-006 [[pe]
[5.e-003 [[Pe]
[aDVHYBRID [~]
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EDEM Analyst
EDEM O A 3{A{El ZutS MMs) SLct.

Simulator &73}7|

E 1. EDEM 2|2 0f0|A Analyst Ol0|22 223t c},

Time: 9.99995 5

Jump to rt
‘EDEM”

StEDEy: AnimaﬁanType:‘Haybachpeed 'Hl V|x | Scheduler ‘ EE H M E ] HE‘

Animate forwards
2. Jump to start O}O|2Z 225l0| 0 Frame 22 O|SgL|CY.

3. Animate forwards & 22/5|0] OfL|HO|M S X{-HTtL|C},

RecurDyn 1} S0t OfL|H0[HS =QIE = ASLICH
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Chapter

RecurDyn 2| Post Tool & 0|&3t0] 2Asl &L|C}.

Z0| M= RecurDyn O A SPI Post Tool & AtEdt= WS H{RA ELICH
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Post Process
RecurDyn %Al X|338l= Particle Post 7|5& O|83%10] ZItE M8 FL|C},
Particle Sensor 5}7|
3§
W

-

Sensors Particle Sensor CH@}&HAF7L LEEFEL|CF

External SPI £ 2| Post-Process 1 S0{|A| Sensors & Z2!/&L|LCt,

l—l

2. Add Box £ 2g/gfL|Ct
3. O BEE USLICE
= EDEM_1
* Ground
» -540, 330, -160
= 606, -387, 160

P_Sensorl O| MM EL|CT

4. P_Sensorl 2| M43 Blue £ =gt

5. LCiAl Add Box & Z&gfLCt.
6. Ot YEE YHLLCH

= EDEM_1

= Containerl

= =530, 110, -150
= =370, -60, 150

P_Sensor2 O| 44 EL|C},

7. P_Sensor2 9| MAS Red 2 =HEiLICE

8. CiA| Add Box & Z2gtL|C}.
9. o2 HEE YHTLIC

= EDEM_1

= Container2

= 366, -270, -150

= 596, -377, 150

P_Sensor3 O| 44 E L|C},

10. P_Sensor3 2| M2 Green 22 JTtLICE,
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11. Update & Z2/gfL|Ct
12. P_Sensorl I} P_Sensor2 2| View & 2&5}0] Scope & =“|gLICt.

13. OK & 22gtLCt,

Particle Sensor x
Mo | Show | MName ParticleSet Reference Frame | Property Particle Viewer
P_Sensorl EDEM_1 Ground ﬂ EBox Prop.
P_Sensor2 EDEM_1 Containeri ﬂ Eox Prop.

P_Sensor3 EDEM_1 Container2 ﬂ Eox Prop.

[Add sphere | || AddBox || [ Delete
ok || Cencel || appy |

J8 0 22 X0 Box 2¥2| Sensor 7t 3 70 ‘-4 E LIt Animation 2 M2 ™ Box 0]
Particle O] E0{2 & SIUEI0|E EL|LCt,
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Viewer 2| Scope Z1tE &Ml &L|C},

HX P_Sensorl 2| ZAlt= MK Z7H0|

Chot 2%t 72 2Ate] 48 Re =8
& & ASLICH CHE 50 7i/sec 22
EDEM O M 223t Generation Rate 2t
XS g 5+ ASUCH

SH P_Sensor2 2| ZAIt= Belt 0f 2J3|
Containerl Off &7|= Y%} 7= LCt,

OtX|2t P_Sensor3 2| Z1t= Belt 0
Et7|X|] 25t HO{X L7t Container2 O
7= R =Lt

N2, EDEM OA 2UXS0| Mo E [
et ¢ Z2oket OjAsHA CHE
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A Pparticle Sensor Viewer

=G ke |B R Y

Hame P_Sensorl

A Pparticle Sensor Viewer

I EEEE!

150.00
140,00 -

130,00 -
120,00 -

110,00 -

100.00 -

90.00 -

80.00 -

> 70.00-

60.00 -

50.00-
40.00 -

30.00-

20.00-

10.00 -

0.00-

-10.00

0.00 1.oo  z.to

Joo 5.0
Time

Name P_Sensor2

5.00

.00

10.00

A Particle Sensor Viewer

= B ko |0 R Y]

5.00
8.00 -

7.00 -

6.00 -

5.00 -

> 4.00 -

3.00 -

2.00 -

1.00 -

.00 -

-1.00
0.00 1.00 2.00

Name

P_Sensor3

Random %t

o
= A LT

X, KM

= 7+
=

=

=

M
=

=y

@]
A

S Ck
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Thanks for participating in this tutorial
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