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Optimize the Design of a Robotic
Unscrambler Using a Parametric Digital Twin

Alberto Zilio, R&D Engineer, Ronchi Packaging
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Company operating in packaging industry since
1966

é A industry leader in production of Unscramblers,

& 200 employees

{& 2 year experience with Emulate3D and digital twin
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Characteristics

High production
velocities (400 BPM)
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Characteristics

High production
velocities (400 BPM)

g Handling of different bottles (high
> flexibility and agility)




BETEL 0120

Characteristics

High production
velocities (400 BPM)

g Handling of different bottles (high
> flexibility and agility)

Multiple configuration to satisfy different
customers’ requirements
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Aim
*| bottles’ flow on conveyors / \

We need a tool capable of:

4 ' oy Testing different machine

machine — configurations
design »| production rate - © Predioting|the
challenges production speed
&4 Support electrical and

mechanical design
{ manage different bottles ] k /
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E3D pros

reproduce correctly the
bottles behavior
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E3D pros

reproduce correctly the link with PLC and
bottles behavior robot’s virtual controller
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E3D pros
reproduce correctly the link with PLC and ( catalogues and scripts
bottles behavior robot’s virtual controller > allow the model
- L to get self-generated
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E3D pros
reproduce correctly the link with PLC and ( catalogues and scripts
bottles behavior robot’s virtual controller > allow the model
- L to get self-generated

!

A

quick analysis of
different layouts
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Model parameters

ottle parameter |

] - btance from stat o vor - Colurmnie - | _Ficbot - Distance ¢ rom - | Distance yhom B - | Distance 2from B - |_nFoboi-| _Columnzi - | _igsdutfeedConi - | Columnzs - |_Elewatol~| Columnze - | Goordnate Load Creatc~| (2] -
1

model creation

SpeedRecipe Conveyors Bz Rl CAD_NMame nbottiglie
Conveyor | PFosition
Conveyor 2 Fick Input walore udm tipo range costanti
Conweyar 3 FiokY A 200 mm step (50mm) 200500 3 553 mm
Conveyar 4 Fickz L 600 mm step(ii0mm] 30011100 0 07 mm
. Coneyar 5 KELAbs Lz 500 mm step(ii0mm] 30011100 Q 50 mm
Canueyar & YELAbS Geometrici E &0 mm standard 04 5457 2609, 5-THA-2192 K 250 mm
I Conveyar7 KAEAbs F 40 mm step (20mm) A0
Congeyor § YREAES H 1500 mm step(2ilmm) 3004500
Conveyor 8 Flace nrobot 1- stepl1) 218
Flace Parametri dipendenti dainput
Elevatar 1 FlaceZ Ll 1850.73411 mm
Elevatar 2 Formata IOricetta 1- steplT] numera di formati da simulare B 2084411781 mm
S o Elevatar 3 Targetelocity 100 BPM wnico valare performate G 2483 mm
Elevator 4 G2 2003 mm
Elevator §
Conveyor Speed 200 mmis step(ii0 mmis) 20041400
Conveyor Speed 2 700 mmis step[I00mmis] 200400
Conveyor Speed 3 300 mmis step (50 mmis) 2004000
M1 Conveyor Speed 4 180 mmis step(00mmis) 2001400
Conveyor Speed & 180 mmis step[I00mmis] 200400
Conueyor Speed 300 mmis step(B0mmiz) 20011000
Elevator Speed | 400 mmis step(ii) mmis) 0K
[Enter Area Pick. | 90 mm Step (10 mm) 9001430
Enter freaPick 2 00 mm Step (10 mm) 9001430
u | | Enter freaPick 3 A0 mm Step(10mm) 4001430
- T - a Enter Area Pick 4 100 mm Step [10 mm] -A001430
B=fA) / N [Enter Area Pick 5 100 mm Step [10mm] -a004430
- e ‘J Enter Area Pick 100 mm Step [10 mm] -A001430
sensor and actuator K AT e D .
_ ! . |l Length Area Pick.2 100 mm Step (10 mim) 4901500
[ - B = Hl Length Area Pick 3 100 mm Step (10 mm) 4301500
P /2 - Length Area Pick. 4 100 mm Step (10 mm) 4901500
al 7 AN Length Area Fick 5 100 mm Step (10 mm) 501500
> y > + Length Area Pick 6 100 mm Seep (10 mm) 5301500 i
N 4 Enter Area Flace | 430 mm Step [10 mm] 8004310 [ us
[Enter Area Place 2 200 mm Step [10 mm] 8004310
L [Enter Area Place 3 200 mm Step [10 mm] 8004310
E [Enter Area Place 4 200 mm Step [10 mm] 8004310
Enter freaPlace § 200 mm Step (10 mm) H001-310
r Enter freaPlace 6 200 mm Step (10 mm) 4001310
| Length Area Place | 100 mm Step (10 mm) 701300
M2 G2 Length Ares Place 2 100 mm Step (10 mm) 7301300
Length Area Pice 3 100 mm Step (10 mm) 7901300
Length Area Place 100 mm Step [10mm] 7301300
Length Area Place 5 100 mm Step [10mm] 7301300
E t t . t Length Area Place 100 mm Step [10mm] 7301300

amera parameters
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E3D model

Parameters are read
and saved

]
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Model components
are loaded from
catalogues

~N

Parameters are
assigned to the
corresponding
visual/controller
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manager starts the
communications

(A custom simulation ]
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E3D model

Arange  Visualization  <Catalog Utilities  «CAD Is The Model

k ..I.. # Find -G;i,'ll D edescipt ~ | OReset g ) py . pp . W Message log ¥ ‘ @ Default View | | Default View |v A L ﬁ E
~ R Find Next .  Visusl Studic | ¢° Settings ¥ Tools ~ B Plan View A Add View il %

Select |Mavigate Text Edit Custom Layers Volumet Experiments Event Analys
- 4 Properties 48 Enable Debug ; m v 1 Zoom Extents Browser List

Editing Tools View Physics Emulatior Simulation
@ x 10 Browse » x

8ilx-8 B Record | B8 Import B Export | e Add 58

Catalo
g Catatog Drag a column header here togr...  Q
P Inputes

& o Active | Addr... Na.. | Server Value

# MNG_Simulation L
# NewModell

B Ne @ Expl = Hierz | Catak

@ x

AskResetTof False
CAT

CloseRobott False
CMDRobotS False
Enabled True
GiveQutput? False
HMI

LOCSTEP 0
LOC_STEP_ A 0
MakeStepAc False
ON True
ResetFromP| False
StopRun  False
General

Name MNG_Simulatic

> World Locat 0 m; Om;Om ¥ |

General

2¥Cor  Even &

FPS: 2498 - | Speect 1.00/1.00 =  Size: 12954951 = | © Defaut Display ~ - ResetLayout | (R 8 Connections:0 ‘@ | Loads: 0 | Time: (:00:00:20.00 [
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Aim

| large amount of ] / \
parameters We need a tool capable of:

Set different parameter in

L

r \ . . .
challenges of the configuration file
finding the
_optimal solution » Run E3D model

[&1 Evaluates the results

4»[ long simulation time ] K /
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Model integration
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Process Automation

Exploration and
optimization
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Model integration

ome Arrange Visualizatior «Catalog Utifities «CAD s The Mode! ~ e -8

"EJT A, @ Beem o @ b

. < s ¢ - ] Visual Studio
Select Navigate Text Edit Custom 10 Experiments Event Analysic
> Properties 3 Enable Debug Browser List

Editing Animate Tools View Physics

Simulation
@rx @ OB T x
) e Stop

* P InputES

# MNG_Simulation
4 (B NewModell

4 [ Bet
v e
‘
» § L
’
v oo
e
N
N
©
' §
’
» & Cross-3
' §
e aamm - b
B Notes @ Explorer = Hiera Catalogs
= @ x 10 | Model
38 QA ¥+ R O Al IO
~ 18
4 Import
FileN. CAUse
Enabled True
GiveOutputToMF  True
HMI
LOC_STED 18
19
False
True
ResetFromPLC False
pR Tiue v
¥ General N
Name MNG_Simulation
¥ Pasition
% World Location Om;0m; 0m

StopRun

Properties: M a¥ Connects  § Events: MP K
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{ Flexibility J Stress the system at high speed
= with no risk
e R . .
Advantages Generate specific conditions and
of a ( e g '® see how the machine reacts
parametric L Digital Twin benefits
\D/gita/ win -, . . Organization
L)
Advantages
( Easy to integrate
" with optimization — o
L software . [Iraining
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Thank you for your attention
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