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WHO WE ARE

CIMA4.0is apublic private partnership (PPRomposed b3 public bodies22
enterprisesand2 business associatioraamed to:

face industrial innovation challenges
support technology transfer

run innovation project

boost technology awareness
manage innovation fundings

+ + + + +
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FULL MEMBER
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OPERATION GOVERNANCE

PRESIDENTuca luliano members
CEOEnrico Pisino =
ORGANISMO DI AGuido Boellayniversita di Torino deputy Videector for
VIGILANZA relations with companigs PRESIDENTatiana Rizzante
3 b ACristina Boninolfinovation and Value Offer DirectQiALTEN)
( mem ers) = APaolo CalefatiAM Vice Presiderg Primalndustrie
AGabriele EliaHead of Technology Communication & AUDITOR BOARD (3
Standardization TIM)
PIRISS DI Pl WaTEn AGiorgio MarsiajRresident; Unione Industriali Torino) ~ members
AAlfredo Leggero (VideresidenManufacturing Stellantis)
ALaura Montagna (Innovation DirectoBKF) ;
ADaniele Moretti (Manufacturing Directel_eonardo) HRSSRIS SO Y

Administrative Financial Sales & Marketin Human Resourc
Assistant Controller Responsible Responsible
Additive Manuf. Digital Factory Education Open Innovation
Responsible Responsible Responsible Responsible

A\é\giati\}e ez WG 3 WG 4 WG 5 WG 6
Manufacturing Digital Factory Education Public funding Communicationf § Open innovatio

Key people + external partners
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INNOVATION APPROACH

e | W
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Centralized Externally focused, Ecosystem centric,

inward looking collaborative cross-organizational

innovation innovation innovation

CLOSED OPEN INNOVATION

INNOVATION INNOVATION NETWORKS
ECOSYSTEMS

+ CIM
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CIM4.0c The Context

Industry challenges and priority sectors

AEROSPACE

MANIFATTURA SALUTE
o ENERGIA SPORT
COSTRUZIONI

AUTOMOTIVE AGRIFOOD

TRANSIZIONE ENERGETICA
TRANSIZIONE DIGITALE >

+ CIM
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51ttt Q2aaSNBFuUuz2NAZ2 adzt t I ¢
[ QL iegistrduh ritardo nel livello di digitalizzazionelei cittadini, della PAe
delle Imprese,in particolaredelle PMI (-8 punti percentualirispetto allamedia
Europea 25° posto)

Il processodi Trasformazionedigitale e riconducibilealle carenzestrutturali.
Unodeifreniriguardat QI & d Sgipetenzedigitali diffuse, siatra i cittadini
siatra le imprese Divariochesiampliatra PMle Gle tra le Regioniltaliane X
ridotta propensioneal datasharing

Sonoprevisti forti investimentiin Italia grazieal PNRR[ QL & it dadséche
allocail maggiorammontaredi fondi alla digitalizzazion€40,7 mld), piu della
sommadi Spagnaermaniae Francia38 mid).

LatransizioneGreene unadelle principalisfide sistemichedei prossimianni, il
cuisuccesse strettamenteinterconnessai processdi digitalizzazione
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LatransizionedigitaleR S f f @ppiesentablzy Q2 O Quniéadi BlahSodella
produttivita e quindi della crescitadel Paese,che ricordo € f Q dzypdese?
RSt f Q!Eyrapeaad avere al 2021 un livello PIL pro-capite inferiore
rispetto ai livelli del 2000

La tendenza negativa R S f f @Liri ¢rdn Jparte dovuta alla produttivita
multifattoriale, definita come la componente residuale della crescita non
dovutaa variazionidi efficaciadi lavoro e capitale,ma piuttosto riconducibilea:
pratiche manageriali,digitalizzazioneregolamentazionee spillover positivi in
termine di ambienteeconomico Ovveroecosisteman cuioperanole imprese
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THE INDUSTRY €6IALLENGE
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BUSINESS TECHNOLOGY
GROWTH COMPETITIVENESS EFFICIENCY INNOVATION
+CIM
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THE INDUSTRXLOBIALLENGE
RS
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BUSINESS TECHNOLOGY
GROWTH COMPETITIVENESS EFFICIENCY INNOVATION
+CIM
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KEY ENABLING TECHNOLOGIES

ADDITIVE

MANUFACTURING
ERGONOMY
SAFETY

O=0 SECURITY
INDUSTRIAL &

/\.
U

ROBOTICS, ¥
HUMAN MACHINE
I INTERACTION
AUTONOMOUS : X-REALITY
MOBILE ROBOTS
/ ARTIFICIAL

, ~ INTELLIGENCE
INDUSTRIAL 10T
@ ~ CYBERSECURITY
NEXT GENERATIO . + CIM
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CORE COMPETENCES

ADDITIVE

=" UPSKILLING &
MANUFACTURIN RESKILLING
DIGITAL COLLABORATIV
FACTORY INNOVATION
+CIM
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RESOURCES & ASSETS

PEOPLE
+ #25 CIM4.Gpecializedersonnel
+ #138 professional employees the Consortium
members involved in the activities through several
Working Groups (WG)
A 82 senior resources
A 34 junior resources
A 7 associate professors
A 15 full professors

ASSETS

+
+
+

2 open spaces / 20 workstations
2 equipped areas dedicated to training
Possibility to access the learning centers of our
consortium
2 (+1) Pilot Lines: cuttingdge technologies
and machinery

+ DIGITAL FACTORY

+ ADDITIVE MANUFACTURING

+ CIM
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LOCATIONS

."-"i‘ C‘M4.0% SN AT TS ‘..“ +CIM40
= . VIR @R
_Torino | Cuneo Hub

FO RT H CO M I N G ’ s »\\«: . S, “% e, Stellantis

Mirafiori
- o y“m o s

ONGOING
Polite&nico |
di Torino

i IOORSOIORBAGEANO]

A¢ Sede centrale CIM4.0, corso Settembrini 178

B ¢ Additive Manufacturing Pilot Line, strada della Manta 22

C¢ SMTC Bustainablévobility Tech Center, corso Settembrini 178
D- CUNEO Hub @Michelpant/ Zona Industriale Cartignano CN




HOW WE WORK

TRL
TECNOLOGY READINESS LEVEL

System prototype
demonstration in
operational environment

1 2 3 4

TECHNOLOGY TRANSFER
RESEARCH >  MARKET

Actual system proven in

Basic principles > Experimental proof of
operational environment

observed concept

+ CIM
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WHAT WE DO

PHASE 1 PHASE 2 PHASE 3 PHASE 4
Q > B > E > ©
OPPORTUNITIES IMPLEMENTATION PILOT PROJECT LONG-TERM
ANALYSIS STRATEGY EXECUTION STRATEGY
DEFINITION EXECUTION
+CIM
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VIRTUAL INTERACTIVE ENVIRONMENT



https://cim40.ptbservices.net/

DIGITAL FACTORY PILOT LINE

COMPETENCES
+ Industrial process digitalization
+ Artificial Intelligence
+ Industrial loT
+ Predictive maintenance
+ Human machine interaction
+ Extended Reality
-+ Indoor locating technologies
+ Next Generation Network
=+ OT-IT Cybersecurity
+ Digital Retrofitting

X-REALITY

@ HUMAN MACHINE INTERACTION

@ PREDICTIVE MAINTENANCE AREA

SERVICES N g — @ DIGITAL SHOPFLOOR
- Strategic consulting 1 BTN

- Industrial process analysis and optimization
-» Prototyping and POC development

- Field Trial deployment

- Systemintegration

- Virtual experience design and development
- Test before invest

= PILOT LINES SPACES
i Corso Settembrini 178, Torino

+ CIM
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EXAMPLE PROJECT: COLLABORATION WITH A

_CONSIDERING REAL PLANT ISSUE TOWARDS A LARGE-SCALE ADOPTION

+ Al driven PPE wearing application
+ User interfaces

+ KPIl 8sessment

2%, R
= ==
e - ° v —p — -
—0 == 00
e ]
~o© —, w
User Low cost Artificial Data analytics Operator alerting
camera Intelligence and backend and supervisor
detection system integration monitor

A

+ CIM

PPE DETECT 10N ALGORITHM INSPPECTOR USER INTERFACE 4 O

- QUALITY CHECK




EXAMPLE PROJECT: SMART REFRIGEF /X =

_SMALL MEDIUM ENTERPRISE CHALLENGING PRODUCT INNOVAT

+ Action 1¢ Development of an
experimental data collection and analysis
solution towards for predictive
maintenance

+ Action 2¢ Personalized training on
maintenance management and condition
monitoring

+ CIM
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EXAMPLE PROJEEMART MAINTENANCE

CHALLENGE:

AUGMENTED REALITY SYSTEMS DEVELOPMENT (AUGMENTED OPERATOR)

User Guide

Guarda verso F'auto,

Pmnabumm;‘a.,
Foggetio reste. Una voita corto, ooy ot o0 <On

10, premi Stant.

-

i WARNING

B |f the 12V power supply is disconnectéd,
do not attempt to open a door witirthe
door glass in a closed position. Failure 10y
follow this instruction could result in door
glass shatter.

L

(&

Procedura Tesla Moel-3\

Using Al to train algorithm
that recognizes objects in
the scene

V

Flexible and easily re
trainable system for
maintenance, assembly,
training applications with
augmented reality

+ CIM
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ADDITIVE MANUFACTURING PILOT LINE

BOX 4 - Fused Filament Fabrication
Robeze Arga 500
Roboze One Xireme

QUALITY CONTROL

POST PROCESSING

BOX 3 - Direct Energy Deposition
[Prima Additive Laserdyne 811

BOX 2 - Powder Bed Fusion
EOS M-400-4

BOX 1- Powder Bed Fusion

Prima Additive Print Genius 250
Prima Additive Print Sharp 160

ENGINEERING

Additive Manufacturing Program

SERVICES COMPETENCES
+ Product development + AM Machines
=+ Process parameters definition + AM Processes
+ Best practices definition and product certification + Powders and materials
=+ Prototypes and pre series production + Design and virtual validation for AM
<+ Business and cost analysis
=+ Training

YOL® PILOT LINES SPACES
ke Strada dellaManta 22, Torino




OVERVIEW ON AM INDUSTRY

Analysis of the offer and demand side

2 7
3D CAD Powder Laser  Platform  Powder  Repeat Powder Finished
data coating  exposure lowering  coating 3t05 removal  part

d!a Aa GKS LINRPOSaa 2F 22AyAy3 YIFIIiSNARIfa G2 YI1S 20a800a 7FI
YIydzFlF QGdzNAy3 YSUGK2R2f 23AS3adé

MARKET SIZE
Global AM market size @021was + 200 playergompeting to offer: Main customers fronautomotive,
valued atUSD 13.84 billionexpected to A Faster and easier AM systems aerospacehealthcareandconsumer
expand at a compound annual growth A Lower fixed setup costs goodsindustries
rate (CAGR0f20.8% A Everwidening list of materials
Medtronic AIRBUS

g VOLKSWAGEN ~ | 1

LOREAL equinOl: adidas 4.0



ASSSN

° AM OPPORTUNITIE

PREPRODUCTION PRODUCTION AFTERSALES
A p K1 = N
A > A - \»
DESIGN ENGINEERING TOOLING PRODUCTION MARKETING SPARE PARTS

C Low energy
consuptions

C Acceleration and C Additive tools to

simplificationof |mpfrove (green economy)
productinnovation periormances
G Customization C Less scrap and fewer C Local
C Increase of design C Prototypes raw materials required production
complexity G Low volumes enabled
) L Fast preseries roduction
C Topological optimization ¢ P c Igeduction of C Wharehouse
. _ C Development cost
C Parts integration flexibility assembly work reductiont CIM
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XX XX

’ AM LIMITATIONS

PREPRODUCTION PRODUCTION AFTERSALES
A p K1 = N
A > A - \»
DESIGN ENGINEERING TOOLING PRODUCTION MARKETING SPARE PARTS

C Lacking design tools and
guidelines to fully exploit
possibilities of AM

C Trainingefforts C Missingquality

required standards
CI[AYAGSR & LIN% yigeopbpilg yolume
materials

C Support structures
required

C Skilled labor and
strong experience

C nggﬁ]rface quality

C Low production
throughput speed

C AM Business model
vsconventional

C Noeconomiesof scale

C Highraw materialcost

+ CIM
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ADDITIVE MANUFACTURING BENEFITS

)
fr@ PRODUCT DEVELOPMENT CYCLE SIMPLIFICATION

/ —% PRODUCT SUPPLY DYNAMICITY

f,/—__@ WEARHOUSE COSTS REDUCTION

—% ADVANCED GEOMETRIC COMPLEXITY

\ L'ﬁﬁa PHYSICAL PERFORMANCE IMPROVEMENT

0

\ E
ey PARTS CONSOLIDATION & REPAIR

+ CIM
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EXAMPLE PROJECT: CONFORMAL CHANNE

_ADDITIVE PRODUCTION OF INSERTS FOR TRADITIONAL PRODUT““{’B{J';“M

In the field of plastic injection, we are working on the redesignof an insert using the Designfor Additive
Manufacturing(DfAM) and studyingthe possibleyields and improvementscomparedto the mold producedwith
traditional technologies

CONFORMAL CHANNEIELS

Involved partner

APolitecnico di Toring centro 1AM

AReplyProtocub +CIM
eplyProtocube 20



ADDITIVE MANUFACTURING PILOT LINE ACHIEVEMEN

TheGermancompanyXometryEurope(https://xometry.eu ) hasaccreditedCIM4.0 asa partner for the realizationof

piecesand samplesmade in AM: accordingto their indications,at CIM three sampleswith different contents and

difficulties, the quality of the productwasverifiedthrough an ad hoc checklist, the piecessentto their headquarters
for certification and now, havingobtainedthe positive opinion, we will be able to accesgheir online platform and

agreeto performsomework for third parties,dependingon the price offered, the technologyand materialsrequired

xometry ¥ English Sign In ] Book a Demo Get a Quote

CNC Machining 3D Printing Sheet Metal I Injection Mouldmg

Trusted by engineers at @ @ D€L Techr nologies ‘ BOSCH@
Invented forlife réseau

+ CIM
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https://xometry.eu/

ROVER SENZA PILOTA
"ER LOI SPEZI ONE -
DI AMBIENTI CRITICI

webuild 72
CScC ?é webuild group

‘ +5136M MMERLO X'REPLY |7&H



Obiettivi

Sviluppo un sistema a guida remota innovativo, finalizzato alla
sostituzionel d élkbk p udotmithdd cunicol o
gallerie di cui non sono noti i rischi per la salute dei lavoratori
Raccolta dei parametri ambientali (temperatura, umidita, gas) per

individuare le aree in cui gli operatori possono intervenire in
sicurezza

Gas da monitorare:

o3-o
¢

Monossido Acido Anidride Biossido di Ossigeno Gas
di carbonio solfidrico solforosa azoto inflammaubili

co Sso, NO, 0, CH,
H,S




D f = = = = = t =
I SEZIONE TRASVERSALE IN GALLERIA
da pk 4+130 a pk 7+020
SEZIONE DI CONSEGNA
Scala 1:50

GALLERIA

ASSE

Pannelh metallci (ove present)

D=80~109 cm

. * H=15-20 cm

-

)

A p
Htorrente=20 cm

v

33

&x

Caratteristiche Del Sito Requisiti Del Prototipo
Il cunicolo ha diametro di circa 6m Larghezza max 1.600mm
Il fondo del cunicolo € irregolare Ruote con pneumatici runflat, tassellatura specifica

Hmin >25cm

D ruote >60cm
Passo circa 2m
Trazione integrale

Sono presenti centine metalliche per circa il 70% dello sviluppo
longitudinale aventi altezza di 15-20cm dal fondo galleria e
spaziatura longitudinale variabile

Latemperaturaal | 6i nt erno del Cc u #0igadi | o BattesetaliPm(@a Laperimaggioririgchioancendio)

con elevato tasso di umidita (95%).

Visono copiosev e nut e dchearusepllamo sul fondo dello Protezione IP di centraline e cablaggi

scavo per undaltezza al meno pari Pr@feri&lé’t?atlte,'iaaoasgogv&tég&io (ggg)n tine

Il tratto da esplorare inizia a Rangecanunclzionedl®00mo6i ngr esso.

La tratta da esplorare € di circa 3000m complessivi, Capacita batterie >20kWh

da suddividere in sotto-tratte di massimo 500m ciascuna + C| M

40



Project Management

Challenge: 4 mesi da avvio a operativita o

2021

E Concept selection basata su hard points

E Selezione partner in base a competenze

E Approccio modulare alla progettazione

E Sviluppo in parallelo (concurrent engineering)

E Sviluppo in laboratori remoti (collaborazione 4.0)

E Pre-test in galleria per taratura sensori e comunicazione
E Testing su simulacro di galleria

MADE IN ITALY ﬂg’;

aaaaaaaaaa

+ CIM4.0

il -
iren ——
X REPLY

CONCEPT

ThalesAl ,el?a |

#Thts 7 Lot compieg” pace

MERLO

DEFINIZIONE REQUISITI

ALLESTIMENTO - INTEGRAZIONE

E CONCEPT SELECTION

SVILUPPO COMPONENTI

TESTING - ESPLORAZIONE

Novembre Dicembre

I Gennaio Febbraio Marzo

2020 T CIM
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Conceptselection
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Conceptselection
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Dimensioni: 3.5x1.6x1.8 m

g Telecamera 18%fish eye
(@) e radar anteriori

Passo: 2.100 mm

& Peso: 2.200 kg
A Pendenza: 60%

Unita «pilota remoto» a Vmax Skm/h

=D 4 fari di profondita
anteriori e posteriori

Segnalazione
di sicurezza
N 7

op
0

Motore e differenziale anteriore °fjnita sensori
con asse basculante (80 ambientali

Pneumaticirun-flat
con battistrada specifica

EI Guado: 25 cm

“‘ Protezione
IP55 acqua

Batteria Pb
23kWh @ 48V

Rete interna :

CAN automotive

Telecamera 180fish eyeg

e radar posteriori @
&

1
4
1
-
Motori posteriori con
differenziale elettronico

el

AUTONOMOUS EXPLORATION

Antenna direzionale

+ CIM

ELECTRIFIED VEHICLE per raccolta datireal time 4 O



Sviluppo del mezzo

Progettazione virtuale con dimensionamento
del | 00 s s\wetifica namedca delle prestazioni
strutturali e layout virtuale per la disposizione dei
componenti all déinterno

del
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Sviluppo ground station e piattaforma sensori

Gati :192.168.1.254 - i
Raspberry Pi 48 1;:;:‘{1.50 PC (DHCP) — Ground station
Sensors Broker
Microservice MQTT Telegraf InfluxDB Grafana
K3s 8 Docker-Compose
Message Virtual Machine (VMWare) — Ubuntu 20 LTS
Storag

Architettura acquisizione dati

VERIFICHE SU CONTROLLO E SENSORI

Angolo max di sterzata, centratura sterzo

Conformita messaggi su rete CAN

Trasferimento dati verso ground station

Lettura dati ambientali T taratura in galleria e camera climatica
Funzionamento telecomando

PROVE DI FAULT
E eliminazione alimentazione su controllo, perdita di connessione

[Th [Tk [Tk [Th [Tk

+ CIM
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Testing syrovingground

Superamento ostacolo su simulacro centine ad altezza e passo
variabili
E Lunghezza percorso:12m
E Altezza: 14-20 cm
E Passo 80-100 cm
E Ripetizioni per sessione: >20 cicli
Accelerazione Zmax: <3g
Campo visivo delle telecamere
Pendenza max superabile: ~60%
Mantenimento posizione:
E con motore elettrico
E con freno di stazionamento
E spunto in salita
Prove durata batteria: >6km su fondo sconnesso

+ CIM
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Esplorazione in galleria

TEResosamtonG
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Axel, ilrover al
lavoro nel tunnel
della Tav (rainews.it

‘ +EBM AMERLO X'REPLY |T&R

/
CScC //& webuild group


https://www.rainews.it/tgr/piemonte/video/2022/04/watchfolder-tgr-piemonte-web-de-ponte-robot-tav-cm-tgp2mxf-1df2a419-8871-447b-8720-7240cd162e5c.html

EDUCATIONAL OFFERING

yay -

CIM 4.0 ACADEMY

Processes & technologies
integration

/

Tech specialization

ADVANCED COURSE

Modular approach, practical cu
Use cases and laboraties

GENERAL COURS

Awareness

/

+ CIM
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LEARNING HUB

GENERAL ADVANCED
CATALOGUE B3l
Plant Operations: 4+8h 24+40h
1. Lean Manufacturing oo 0o O
2. Should Cost Analysis and Value optimization -------- 0O 0O
3. Logistics (Procurement, Industrial, Commercial)------- e 0
4. Quality and Perceived Quality - e 0
5. Maintenance management o e m
6. Manufacturing processes oo - m
Industry 4.0:
1. Robotics ancCobotics s 0O D
2. Virtual & Augmented Reality - |- O
3. Data Science |- O
4. Cyber Security |- O
5. Additive Manufacturing - ;- O
6. Digital Transformation, tools and methods =~ -------- [ 0O

T o o o U

Classroom: 1415 people

Single company +CIM
Multi company A0




CIM4.0 ACADEMMMANUFACTURING 4.0 SCHOOL

Competences

Macro Competencies

Tech. Competencies

Digitaltransformationtech.

Manuf Operationmethods IMPRESA 4.0

A AMNIAAN/

i . MANUFACTURING
Automation &Robotics

VR/ARechnologies

Logistics

Transversal Competencies

+ CIM
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