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Multiple skills Partnership

Eu Project consortium: a good example of a diversity cluster in DIMOFAC
- 30 Eu partners,

- from 12 countries and 9 different
languages

- 19 188 k€ (Eu fund: 14 163 k€ )

6 types of organisations with many different skills
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Mass Production to Mass Customisation Mass Production to Mass Customisation
#

Complexity of production layout

Input Mass Production Output

Higher frequency of production line
changes

Lower volumes

Input Mass Customisation Output [ ]

Customised product require customised prod.

~ 2 —
— % % —> lines where their efficiency lays on their
PO N
/ \

Modularity, Adaptability & Responsiveness.
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Objectives of DIMOFAC Modular Factory
e |l e || &

AT LEAST... AT LEAST... AT LEAST...

5 ) 15

Reduction of the

Time reduction to ressources (raw Reduction of the
reconfigure materials, energy. overall cost of
produclion lines fluids, monpowe[) vsed DdeUC'lon
in the production
ke F W 9 F

- develop a customised manufacturing system that can be easily

.- reconfigured for each of them with a solution as a whole
Bt £
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How achieving modular factories ?

» Innovative strategy to increase the flexibility of reconfiguration and responsiveness by

using:
. . Com.
Model-Based System Engineering channel ?
= Modelling to support system requirements,
= Design, Analysis, Verification and Validation actfivities Digital

thread

PnP

= tfo create links with all the components of the Prod. Line modules

= self-descriptives to allow compatibility in any situation

- Fiom the conceptual phase, throughout the development and |ater life cycle phases
=T 4
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Multiple skills needed for Modular factory (1/2)

- Efficiency of Prod. Lins <=> Modularity, Adqpbility & Responsiveness




Holistic approach: 3 Digital Innovations

Digital Platform: use of a specialised middleware (software) that
allows easy deployment of standardized AAS models

. AAS: use of standards (AAS as a de-facto standard) to
l_ﬂl exchange the data between different modules through a
Common Information Model (CIM)

% Digital Twins: to model and simulate processes, to make
predictions, to visualise data, to perform virtual commissioning,
(to name a few)
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Test of the holistic solution in real cases with PnP modules

Compound by multiples assets:
machines, robot,

AAS
virtual component such as DTs, %} -
simulation, modelling results (to name few) \ H/

Data generation

Data intferoperability through AAS

For their own purposes:

Injection moulding system, Laser welding, Robotic Handling, specific
quality control...
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Each with their own
main feature

Common framework
(ID card)

DIMOFAC
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PnP module example:
[6] Quality evaluation and control

- Composed by several Assets with their own function and parameters (volumes, working condifion,

)

— Example: 3 assets (Central unit, robotic arm, UT probe) and 7 submodels

HMI

- Communication with the platform ensured by in-house software based on the REST API protocol
screen

@ EIRECOMPOSITES A
/Orchestrator i
t Coow
Central unit (PC) AAS SW connector

) covsomarns S Optional | ' netcompany
: Main control unit .
al men (connector to AAS sever) CIVA Analyse [ HTTP/FTP| ETH ] intrasoft

TECHNOLOGY CENTRE
UT Acq. Unit I HTTP|ETH

] I .. g::::;h_%nter
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| N

PC robotic arm

onl 4
Y 4

UT Probe

o [

Robotic arm
controller (preset *assets
scan trajectory)

'55.

[ *communication protocols ]
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Porifolio of PNnP modules

= Short Description on
DIMOFAC website

- Each with their own main feature
- Common framework (ID card)

Madule 1 - Iniection Mauldina 1/2

Al ocdasle O Ao clesloaw Miasscalib,: £ onmbenl nin
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! | [T Module 17: Bin picking handiing 1/2 Module 17: Bin picking handling 2/2
:E' VUL oo & Con B Module 18: quality control- X-ray 1/2 Module 18: quality control- X-ray 2/2
{ rsatl - Architecture of the Module
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Short description Architecture

-: 3 ® Use cases requirements => DIMOFAC generic approach
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DIMOFAC generic approach

Simulation

Software
Asset /

CIM &
Semantics

Hardware 4

Digital Twin

Virtual
Commissioning

Augmented
Reality App

»

8

Gateway

AAS
Quality &
Process Control
(Closed Loop)

DIMOFAC

Middleware

Asset management
Storage management
Security

Context Management

=

EFFRA-The manufacturing Partnership Day
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Systems

Production

Scheduling



Mass customisation => Modular factory and flexible production lines

Innovative strategy => digital development to ensure liaison between hardware and
virftual components.

Need of various expertise as the approach address multidomains with very specific expert

Strong motivation to understand each other as each has its own language, methodology and
issues

DIMOFAC project: Demo of a Synergy of multiple skills that enables the
development of the Modular Factory:
Approach: combination of AAS & CIM concept + DT + data management Plaiform

Trial with a set of PNnP modules compatible and self-descriptives
Implementation on RTOs and on Industrial use-cases
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High-mix low-volume production: are your
process on-point ?
Will you be able

Can you reconfigure your processes fast to crack the

message on

enough to not face any delays? SUARDIANS ©  time?

Can you maintain low levels of
waste when doing so<¢

Can you still guarantee optimal
quality for your productse

Start the test here:

DIMOFAC



OUR LOCATION:
12 COUNTRIES SPREAD
OVER EUROPE

THE TEAM:

30 PARTNERS

§ Research & Industrial

technology @ technology @
i) centres companies

Pilots lines Industrial # Testbed
software companies
companies & Industry
associations

Thank you for ..
your attention T T

T LINES
g Ine y ; Albéa Philips : /
ake /yc_)dr assembly fines | r‘e" | @ : (& O A &
ive to demand chan metics e

e PR

cecile.girardot@cea.fr

8,
A oo

ponents

x© € [
5 iy 5

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 870092
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