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cosa significa e perche e importante
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Industria 4.0 DEMOCENTER

Una fabbrica intelligente, in cui gli operatori, le macchine e i sistemi
di controllo, i prodotti sono in grado di comunicare e interagire in
tempo reale grazie ad una rete distribuita di intelligenza che viene a
caratterizzare I'ambiente della fabbrica come un “internet-delle-cose”
in grado di semplificare e razionalizzare il lavoro.

MECSPE, 18 marzo 2016 3
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Perché 4.0?

Jnternet of Things (IoT)

Communication

Lhetween man, products, systems

and machines
Q Industry
4.0

JMass Production - Industry

pioneecred by Henry Ford 3 O
Q " Electronics and
Industry ¢
20 Control Systems
cIndustry
1.0

JMechanical Assistance
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loT — la parola chiave DEMOCENTER

Nell’Internet delle Cose : .
gli oggetti (smart Machine2Machine
objects) e le M2M

attrezzature (Cyber
Physical Systems)
hanno una loro
intelligenza e identita
e si auto organizzano
in un ambiente
‘intelligente’,
interagendo con
'operatore umano.

Thing2Machine Person2Machine

M P2M
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La fabbrica intelligente DEMOCENTER

Sistemi produttivi - Principi di base )
e logistici — + ldentificazione automatica
Ly : =» chi sono?
+ Esplorazione servizi
=» che cosa so fare?
* Networking autonomo
=>» dove sono i miei partnery

Prodotti

Z Fraunhofer

ITALIA
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..che interagisce con l'esterno

DEMOCENTER

FACTORY 4.0 l

CYBER
SECURITY
> Stronger pratection
Tor Internet-baded

with longet Ife mranufaciufing materiala
cytles

ADVANCED
MANUFACTURING
SYSTEMS
» Cyber-physical syatems (CPE)
> Numesical command

- Full automation

- Totay interceanectad systems

@ sensors

= Teep cefalldeviation
= Rzactiity

= Taceshi 7y

> Prediciahility

AUTONOMOUS
VEHICLE

> Fiow optimazation
* Increasad Seourity
> Lower cods

3D PRINTING/
ADDITIVE
MANU-
FACTURING

» SeeBp efmination
» Mass customization
» Ragid grotetyping

Suppliers [—___

@ ovancen
MATERIALS

Emarlva se-adosd cts
LOGISTICS 4.0 CIERE

> Comnectiity

ROBOT
> Rea-tme autonomy’

productivity
> Ful transaarency {cantestual-
28N, COMArEnEnsvenass,
colishoratve robot) on data
EpITing

Plant of the future

RESOURCES
OF THE FUTURE

BIG DATA ENTHERMIC)

CLOUD * Masing sense > Cigan and renewable
i cul of compieity &NBrgy Bverywhers
manutacturing COMPUTING » Ceatiy —
»Techng ucta » Collanesatise " -
Altemative raw

MASS CUSTOMIZATION

> Cusbamer and marlm.ingim.ima:y

» Fiexiniity

= Perfect match of customers
ni2el with 253 productian
efficianty

> On-damand I'I'Iﬂl'll.lﬁl.ml'il'lg

|

| Customers

INTERNET OF THINGS

> Object 1agging
> Internet-to-DEject communication

Wil [ow-power fadin
> Real-time dats Capbure
> Dptimized stocks
> Aeduced weste
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Industria 4.0 nasce dalla DEMOCENTER
convergenza di IT e automazione

Information 3;2“,§’,§gm
Mainframe

technology = ERP
Internet, ERP
modules, MES, MES ?

oo )
. Industrial
Industrial Internet of Things
automation fg”’.’"fe i/0

Direct digit

o AR

ERP = Enterprise Resource Planning MES = Manufacturing Execution System SCADA = Supervisory Control and Data Acquisition PLC = Programmable Logic Controller 1/O =
Input/Output signals Source: loT Analytics

MECSPE, 18 marzo 2016 http://iot-analytics.com/industrial-internet-disrupt-smart-factory/ 8
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loT cambia I'attuale organizzazione DEMOCENTER
della produzione

5-layer architecture Cyber-physical
system (CPS) based automation

.,f”’/ﬂ'

MECSPE, 18 marzo 2016 http://iot-analytics.com/industrial-internet-disrupt-smart-factory/ 9



15 componenti della Fabbrica 4.0

@

T)Smart supply
Q network
Transparency over supplier
inventories and vehicle
logistics allows for automatic
and optimized supply
decisions

MECSPE, 18 marzo 2016
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Manufacturing

®‘ Next-gen manufacturing systems
Manufacturing systems make automated and smart decisions
2 (e.g., production scheduling), offer intelligent machine applications,
@  Sseamless engineering integration and allow for remote
=  visualization, monitoring, control, and alerts

& :

o®‘CIoud storage/ processing
Data storage and application processing on
secure cloud servers

Data analytics
Advanced decision algorit-
hms & real-time analytics

{:} Cyber physical systems
Interconnected systems and social
machines control physical entities

Self-driving vehicles

Material is handled via autonomous

#-) Intellig. sensors/actors
Sensors deeply integrated in
machines wirelessly stream data and
have an own analytics engine (edge
analytics)

e
g®o Mobile workforce

&  Workers are equipped with mobile
Q.  devices and augmented reality vehicles and intelligent
-g devices to process real-time transportation units
w1 . information

[&] Additive manufacturing ®“§’Robotics

Use of flexible robots augments
intelligence, automates certain
processes and creates new forms of
worker-robot interaction

3D printing allows for rapid
prototyping and rapid spare part
printing

&)

A\

—>

Responsive
manufacturing
Individual manufacturing steps
are designed for customer
interaction so that products can
be taifor-made for customers

©e,

Cybersecurity
Encrypted data and protection
mechanisms against cyber threats

¥ Smart maintenance
Machine maintenance becomes
integrated (autonomous) aided by
predictive algorithms and remote
assistance systems

®@Intelligent products

Products carry relevant information
for machines to make decisions

®vf- Advanced materials
New materials such as nano-
matferals as well as integrated
computational materials engineering
(ICME)

http://iot-analytics.com/industrial-internet-disrupt-smart-factory/

DEMOCENTER
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Il Manufacturing DEMOCENTER

Suppliers Manufacturing Customers

®‘ Next-gen manufacturing systems
Manufacturing systems make automated and smart decisions

o (eg production scheduling), offer intelligent machine applications,

@  seamless engineering integration and allow for remote

S visualization, monitoring, control, and alerts

"3 @‘ Cloud storage/ processing ) . Data analytics @Iﬁ Cybersecurity

Y pata storage and application processing on Advanced decision algorit- Encrypted data and protection
secure cloud servers hms & real-time analytics mechanisms against cyber threats

(8)
A\ Intellig. sensors/actors % Cyber physical systems .X Smart maintenance

Sensors deeply integrated in Interconnected systems and social Machine maintenance becomes
moachines wirelessly stream data and machines control physical entities integrated (autonomous) aided by
have an own analytics engine (edge predictive algorithms and remote
analytics) assistance systems
}
g@o Mobile workforce Self-dn'ving vehicles ®Slntelligent products
&  Workers are equipped with mobile Material is handled via autonomous Products carry relevant information
Q. devices and augmented reality vehicles and intelligent for machines to make decisions
2 devices to process real-time transportation units
" @i pmcr @, @
[€] Additive manufacturing $°Robotics - Advanced materials
3D printing allows for rapid Use of flexible robots augments New materials such as nano-
prototyping and rapid spare part intelligence, automates certain matierals as well as integrated
printing processes and creates new forms of computational materials engineering
worker-robot interaction (ICME)

MECSPE, 18 marzo 2016 11
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Software

L
g
o
wv
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DEMOCENTER

e Shopfloor

pfloor

@@ Additive manufacturing

3D printing allows for rapid

Sho

®'fRobotics ‘@;{-Advanced materials 1

Use of flexible robots augments New materials such as nano-
intelligence, automates certain matierals as well as integrated
processes and creates new forms of computational materials engineering

worker-robot interaction (ICME)

prototyping and rapid spare part
printing

MECSPE, 18 marzo 2016
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Smart network di fornitori DEMOCENTER

Suppliers
© ysma

MECSPE, 18 marzo 2016



e interazione diretta con clienti

MECSPE, 18 marzo 2016

DEMOCENTER

) Responsive
manufacturing
Individual manufacturing steps
are designed for customer
interaction so that products can
be tailor-made for customers




DEMOCENTER

Flusso informativo nella Fabbrica 4.0

F

~
Manufacturing
@Smtevrt Skupply ®‘ Next-gen manufacturing systems @&’ Responsive
i Manufacturing systems make automated and smart decisions manufacturing
Transparency over {uppller g (e.g., production scheduling), offer intelligent machine applications, Individual manufacturing steps
inventories and vehicle @  seamless engineering integration and allow for remote are designed for customer
:;"’;8",5;3& ;’;’;:: {Z;p ";‘mﬂﬂf S visualization, monitoring, control, and alerts interaction so that products can
- - - be tailor-made for customers
decisions '%;@‘Cloud storage/ processing ®% Data analytics ®}5Cybersecurlty f
W Data storage and application processing on Advanced decision algorit- Encrypted data and protection

secure cloud servers hms & real-time analytics mechanisms against cyber threats

MECSPE, 18 marzo 2016
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Impatto sui processi aziendali DEMOCENTER

Service/ | Resource/

aftersales | process

Time to
market g Asset

utilization

‘Supply/demand
match

The McKinsey Digital Compass maps
Industry 4.0 levers to the 8 main
value drivers - SOURCE: McKinsey

17



- " i

Impatto sui processi aziendali

DEMOCENTER

Intalligent

loTs "f

.u'"' Real-tima )
!,. yield upﬁmi-_._,-""
zation
tation and "r
simulation

S
" Routing P
# fexdbility "
s . -
Concurmant .

1:ust|:rn.'|-a-rI Time , " Famola
:maunn._ to : monitoring and
opan innovation markat -, E'ﬂiﬂ:i——_
5 Pradictive
design fo Supply/ i
s de | maintenance
Drata-driven
damand

T Augmanted
L maality for MRO?
pradictian T

=
—
-
e S

.,

Human-robot ™

The McKinsey Digital Compass maps
Industry 4.0 levers to the 8 main
value drivers - SOURCE: McKinsey
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.. Sul costli PEMOCENTER
10 - 40% reduction of Productivity increase
maintenance costs' by 3 - 5%°

JJale driveyg

20 - 50% reduction Service/ | Resource/

in time to market! aftersales | process /”
30 - 50% reduction
Time to

market Asset of totall mazch| ne
R utilization downtime

Forecasting Supply/demand
accuracy increased '
to 85+%°

Inven- .

Costs for quality e . 45-55% increase of

reduced by 10 - 20%° productivity in technical
professions through auto-

Costs for inventory holding mation of knowledge work*

decreased by 20 - 50%7
1 Cf. McKinsey Global Institute: Big data: The next frontier for innovation, competition, and productivity 2 McKinsey analysis
3 McKinsey analysis 4 Cf. McKinsey Global Institute: Disruptive Technologies 5 See, for example, ABB case study

6 Cf. T. Bauernhansl, M. ten Hompel, B. Vogel-Heuser (Hrsg.): Industrie 4.0 in Produktion/Automatisierung/Logistik (2014)
SOURCE: McKinsey
MECSPE, 18 marzo 2016 19



.. sui modelli organizzativi DEMOCENTER

Dalla produzione a lotti con layout con reparti specializzati
"grosso" lotto
i walore aggiuntu = = E E g
%. parcheggio = = ﬂ E E ﬁ
efficienza: | FReparto Preese | | Reparto SEddura | Reparto Foraura
"nel’ punto di LAYOUT “JOB SHOP"

Processo occupa + spazio

alla produzione lean con layout con reparti specializzati sequenziali - ONE PIECE FLOW

| iunto i
p%m afore .ﬂ;ﬂﬂ'“ p%m walore aggiuntoe pe:zlm
-%+.+~ -$- 2R T

efficienza "in futto” il processo produtivo

alla produzione lean con layout con attrezzature intelligenti e adattabili - ONE PIECE NO FLOW

p%m walore a;ggiurrto peém wvalore aqqiunte pe:zlm = E
-®+ — (| e —h- -
aiel T

efficienza "in tutto” il processo produttive HULTIFUNZIONE
MECSPE, 18 marzo 2016 20




..e sui modelli organizzativi DEMOCENTER

“One-piece NO-FLOW” production setup

La capacita dei sistemi produttivi futuri di gestire operazioni complesse dal cloud,
recependo le esigenze di personalizzazione del prodotto, combinato con l'utilizzo di robot
super flessibili consente di ottenere configurazioni di produzione dove ogni prodotto
assume un percorso diverso, ma ben controllata tra i diversi centri di lavoro.

Si abilita la produzione efficiente di prodotti personalizzati.

alla produzione lean con layout con attrezzature intelligenti e adattabili - ONE PIECE NO FLOW

; valore a;ggiunrln q walore aggiunto q
pezzo pezzo peZzo

K T
w

efficienza "in tutto” il processo produttivo
MECSPE, 18 marzo 2016
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..@ sui Business Model: Platforms

Engineering

——g

-«

Z
N

- —

Materials assets

Method

L S
s Material

Human resources \

Asset v |V

4

) % .
\ people | Material /

i

Crowdsourcing
platform

Assets | Method

/ —
People MMN 1 People M:erﬂ\ 1
Asset Method ol \ Asset Method Fa CtOfy C
People Material

Asset  Method Factory B

Factory A

MECSPE, 18 marzo 2016

DEMOCENTER

La platform é un punto di
accesso a ingegneria,
materiali, attrezzature
necessarie per realizzare
un prodotto, collegate in
rete ottimizzandone
I'utilizzo

ES: SLM Solutions, 3D
printer manufacturer, e
Atos, software
company, hanno creato
una piattaforma per
fornire servizi di stampa
3D

22



.. Anything-as-a-service (Xaa$) DEMOCENTER

Attrezzature di produzione

(e in proiezione intere linee
produttive) sono acquistate
con modalita Pay-by usage

- Il fornitore: da incasso alla
vendita a remunerazione
continuativa

L'utilizzatore: dall’acquisto di
attrezzature (Capex) a costi
di operativita (Opex)

NB: tool di condition
moitoring sono essenziali
per abilitare questo BM (vedi
offerta SKF o SPM)

MECSPE, 18 marzo 2016 23
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DEMOCENTER

Smart manufacturing nel mondo
...diversi programmi di innovazione

 USA - SMART MANUFACTURING * GERMANIA — Industrie 4.0
 GIAPPONE — e-Factory e CINA-"Made in China 2025"

MECSPE, 18 marzo 2016 24
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Smart manufacturing nel mondo
... livelli di investimento

* USA - SMART MANUFACTURING * GERMANIA —Industrie 4.0

" H . "
 GIAPPONE — e-Factory * CINA-"Made in China 2025
uS Germany Japan
29 30
19
15 15
11
Share of R&D  Share of rev- Share of R&D  Share of rev- Share of R&D Share of rev-
expenditure enue related to expenditure enue related to expenditure enue related to
related to Industry 4.0 related to Industry 4.0 related to Industry 4.0
Industry 4.0 Industry 4.0 Industry 4.0

Fonte: McKinsey Industry 4.0 Global Expert Survey 2015
MECSPE, 18 marzo 2016 25



DEMOCENTER

Industria EU investira 140 M€\a fino al 2020

Annual investments in Industry 4.0 solutions through until 2020

Investment amount Investment volume?
(% of annual revenues) (€ billion per annum)

Manufacturing and

. . 3.5%
engineering

Automotive industry’

Process industry

Electronics and
electrical systems

Information and
communications

3.9%

' Projection for the entire automotive industry (economic sector 29: production of motor vehicles and motor vehicle parts).
2 Projection on the basis of total revenues per industry sector in the EU-28.

Fonte: pwc — 2014, Industry 4.0; indagine condotta su 235 imprese tedesche; scalato a livello EU

MECSPE, 18 marzo 2016 26
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DEMOCENTER

BREVETTI—x12in 5 anni

Total Patent Numbers for Industry 4.0 Related Topics (2010 — 2015)

& ¢

6000

5107

5000

4000

3000

2000

1000

2010 2011 2012 2013 2014 2015

1. Industry 4.0 related technology fields include Cloud Computing, Augmented Reality, 3D Printing, Big Data, System Security, Humanoid Robot, and Cyber Physical Systems
Note: Numbers retrieved by using technology fields as search terms
Source: European Patent Office — Espacenet: http://worldwide.espacenet.com/ ; loT Analytics

MECSPE, 18 marzo 2016 27
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BREVETTI — DEMOCENTER
Cloud, 3D Print, Realta Aumentata in testa

Count of Annual Worldwide Patent Registrations for
Selected Industry 4.0 Related Technology Fields (2010 - 2015)

1800 ~
1600 -~
1400 - \
1200 - e==(Cloud computing
Augmented realit
1000 - g Y
@==3D Printing
800 -
===Big data
600 -
System security
400 -
Humanoid robot
200
- ——— Cyber physical system
2010 2011 2012 2013 2014 2015

Note: Numbers retrieved by using technology fields as search terms
Source: European Patent Office — Espacenet: http://worldwide.espacenet.com/ ; loT Analytics

MECSPE, 18 marzo 2016 28
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Pionieri dell’Industria 4.0: Trumpf

Trumpf, sistemi laser, vende le prime _
. . . Automatic

macchine «Industrie 4.0» compliant quotations

(marchio TruConnect).

Ogni macchina e intelligente, sa che Efficient

lavoro ha gia effettuato cosi l'impianto production

. . . .. planning

di produzione conosce in ogni istante

la capacita produttiva e la mole di

lavoro, e ottimizza le opzioni di Connected

production

produzione automaticamente.

TRUMPF

Optimum intra
logistics

Easy dispatch
and
completion of
orders

MECSPE, 18 marzo 2016 29



DEMOCENTER

Pionieri dell’'Industria 4.0: Dassault Systemes

Il fornitore di software CAE francese Dassault Systemes promuove l'integrazione dello
sviluppo prodotti e della produzione — 3D Experience.

Il nucleo di questa iniziativa una piattaforma 3D come un ambiente di lavoro comune
per l'azienda, dove i progettisti e gli ingegneri possono, per esempio, progettare e
simulare congiuntamente e in tempo reale i nuovi prodotti.

L'ambiente 3D collegato puo essere utilizzato anche via cloud.

Applicativi social e collaborativi
Applicativi di intelligenza delle

informazioni
Applicativi di modellazione 3D

3DEXPERIENCE in tempo reale

Una gamma di esperienze al servizio di 12 settori industriali

Applicativi per contenuti e simulazione

MECSPE, 18 marzo 2016 30
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DEMOCENTER

Pionieri dell’Industria 4.0: ARM

ARM tenta di diventare lo standard loT; produce un chip con un OS dedicato alla
comunicazione con i dispositivi in cloud, e lancia una piattaforma (ARMmbed) in cui si
possono creare applicazioni utilizzando il suo

Vedi: https://www.mbed.com/en/#

ARM®

Cortex®-M

-based MCU
mbed.com

Tools & Services mbed™ OS
Community Energy-efficiency
Software Productivity
Cloud Development Connectivity
Communication Security

mbed
Device Server
Security

Communication
Scale

—— Community - Silicon Partners - Cloud Partners - Device Partners m———

mbed Ecosystem

MECSPE, 18 marzo 2016 31
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Pionieri dell’Industria 4.0: Rolls-Royce

Rolls-Royce e stata pioniere nell’applicazione del concetto Pay-by-use. Le turbine non
sono vendute ai costruttori di aerei, ma piuttosto sono vendute ‘ore volo garantite’ .
Questo ¢ reso possibile dalla capacita di monitorare lo stato di utilizzo e le buone
condizioni di funzionamento delle turbine in opera.

MECSPE, 18 marzo 2016 32



DEMOCENTER

Pionieri dell’Industria 4.0: Kuka

Kuka concepisce il robot industriale come elemento cuore dell’industria 4.0, capace di
eseguire lavori in modo autonomo o in collaborazione con l'operatore (iiwa), reattivo
e flessibile rispetto al flusso informativo degli ordini di lavoro.

MAINSTREAM
LOGISTICS TECHNOLOGIES

CcLouD /
BIG DATA

SMART FACTORY /
CYBER-PHYSICAL
PRODUCTION SYSTEMS

ROBOT AS A CORE
COMPONENT OF THE
DIGITAL SUPPLY CHAIN

MECSPE, 18 marzo 2016 33
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DEMOCENTER

Pionieri dell’Industria 4.0: Siemens

La fabbrica tedesca di PLC della

Siemens electronics ad Amberg

e un esempio di stato dell’arte di

'smart factory’; tutto e integrato,

dalla gestione prodotto alla

gestione dei processi

manifatturieri e delle

attrezzature.

Alcuni numeri:

- 950 prodotti

- 50,000 differenti varianti

- 10,000 materiali diversi

- 250 fornitori

- 12 difetti per milione (500
nell’ 89)

- 99% up time

MECSPE, 18 marzo 2016 34
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DEMOCENTER

Alcune esperienze di Democenter

MECSPE, 18 marzo 2016 35



Alcune esperienze di Democenter:

DEMOCENTER

Progetti Europei - SMErobotics

Bucher Hydraulics ha usufruito

di:

- Supporto tecnico di
eccellenze della ricerca
Europea per la progettazione
e realizzazione di una cella
robotizzata

- Cofinanziamento della
progettazione, realizzazione e
test della cella robotizzata di
assemblaggio (50%)

MECSPE, 18 marzo 2016

~ Fraunhofer

IPA e
st

GUDEL

LUND

LUKIVERSITY

REISROBOTICE

o @
| b J/;. 7 / g Teomay
robotics
GP 5 Gem'u'sn_haﬁfw . DLR
Foorsysee fortiss
DANISH
[EcHOLoGIcAL
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DEMOCENTER

Alcune esperienze di Democenter:
Progetti Europei - SMErobotics

Bucher Hydraulics ha usufruito

. tics |
di: ean R tiveness
) . The EuroP the ComPE™ " ting
Supporto tecnico di sﬂe“gthemﬂg uring eg
eccellenze della ricerca M nufact Sy em

Europea per la progettazione

e realizzazione di una cella '"‘ 45
robotizzata GUDEL L*"_l'*
- Cofinanziamento della

REISROBOTICE

-

robotics

progettazione, realizzazione e
test della cella robotizzata di
assemblaggio (50%)

L

}r:n\n.m.
moORoTIGS

GPS sesetscrar v , DLR
PR fortiss

DANISH
TECHNOLOGICAL
INSTITUTE

®°§’ Robotics

Use of flexible robots augments
intelligence, automates certain
processes and creates new forms of

worker-robot interaction

MECSPE, 18 marzo 2016 37
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DEMOCENTER
Esigenza Impresa
» - W6

Automatizzare . w
I'assemblaggio di una 0 O _
valvola oleodinamica 0 i
direzionale per: GRS
- Ottimizzare lean | A | L

production ~. |

- Abbattere il numero di
scarti dell’attuale
processo manuale

MECSPE, 18 marzo 2016
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Soluzione

Utilizzare un robot collaborativo
(KUKA iiwa) in grado di:

- Lavorare ‘insieme’ all’
operatore (no fences)
elevando la produttivita
nell’assemblaggio di prodotti
con molte varianti

- Misurare il corretto
assemblaggio di elementi con
tolleranze molto critiche grazie
all’utilizzo dei sensori di forza
(controllo qualita in linea)

MECSPE, 18 marzo 2016

D,

DEMOCENTER
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DEMOCENTER

Alcune esperienze di Democenter:
Progetti Europei — COMET project

NUOVE TECNOLOGIE PER IL CONTROLLO DEI ROBOT UTILIZZATI NELLE LAVORAZIONI
MECCANICHE

Ricerca industriale, VIl PQ Factories of the Future
Sett 2010- Giu 2013 - 34 mesi, 5 M€ funding

Controlled Variable: Position Spindle vs. Work Piece

Robot Program

Path Adjustments

Position Error
Correction

()

Adaptive
~ Tracking
System

MECSPE, 18 marzo 2016 40




£ Next-gen manufacturing systems
Manufacturing systems make automated and smart decisions
(e.g., production scheduling), offer intelligent machine applications,

seamless engineering integration and allow for remote
vbuallzmmn monitoring, control, and alens

Alcune esperienze di D T—

Sensors deeply integrated in
machines wirelessly stream data and|
Use of flexible robots augments

Progetti Europei - COM o

processes and creates new forms of

NUOVE TECNOLOGIE PER IL CONTROLLO D | workerrobot meracion
MECCANICHE

Ricerca industriale, VIl PQ Factories of the Future
Sett 2010- Giu 2013 - 34 mesi, 5 M€ funding

l& Data analytics
Advanced decision algorit-
hms & real-time analytics

-

Controlled Variable: Position Spindle vs. Work Piece

0

Robot Program

Machine specific
kin. and dyn.
Models

()

Path Adjustments

Position Error
Correction

()

Adaptive
~ Tracking
System

MECSPE, 18 marzo 2016 41



DEMOCENTER

Alcune esperienze di Democenter:
Progetti Europei — Custom-fit

P Custom-Fit

Motorbike Helmets

seats

_ Knee Mandibular implant
implants

MECSPE, 18 marzo 2016

Progetto collaborativo, VI PQ.

Obiettivo: Realizzare prodotti personalizzati sulle
richieste e le caratteristiche geometriche del
consumatore.

Il processo Custom-Fit

Cattura della Format
geometria I Neutro

Requisiti
non geometrici

Progetto
personalizzata

’ . Veloce/
Graded Manufacturing -
. N
Democenter: Coordinatore dei case study: sella,
casco, impianto del ginocchio e della mandibola

42
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12

QE_] Additive manufacturing
3D printing allows for rapid
prototyping and rapid spare part

printing

consumatore.

Il processo Custom-Fit

Cattura della Format
< geometria Neutro
Motorbike ~
seats Requisiti personalizzata
non geometrici
. Veloce/
Graded Manufacturing -
. N
Democenter: Coordinatore dei case study: sella,
casco, impianto del ginocchio e della mandibola

Helmets

_ Knee Mandibular implant
implants

MECSPE, 18 marzo 2016 43
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Alcune esperienze di Democenter:
Progetti Regionali

(B3

; \
3. Robotics

Use of flexible robots augments

intelligence, automates certain

processes and creates new forms of
worker-robot interaction

STIER Intelligent and ERgonomic assembly and
Testing System: Flexible high technology line for
supercar production

.
¥ Smart maintenance
Machine maintenance becomes
integrated (autonomous) aided by
predictive algorithms and remote

assistance systems
an

Stampi intelligenti: e-maintenance per gli stampi e i
ricambi dell’industria ceramica oO

Automazione avanzata per saldature ad alta
pulibilita per I'impiantistica alimentare

©M-)) Intellig. sensors/actors
Sensors deeply integrated in
machines wirelessly stream data and
have an own analytics engine (edge
analytics)

o=

MECSPE, 18 marzo 2016 44



DEMOCENTER

Grazie per I'attenzione

\ Davide Berselli
“d.berselli@fondazionedemocenter.it
0592058157
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