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La quarta rivoluzione industriale?

Prima

Motori a vapore
permettono una
industrializzazione
centralizzata.

1800

1784: Primo
telaio
meccanico

Seconda

Mass production
grazie a elettricita e
le linee di
produzione.

1900

1870: Prima linea

di assemblaggio

Terza

Sistemi informatici
permettono una
ulteriore
automazione.

1969: Primo Oggi

controllore

programmabile
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Le tecnologie abilitanti

)

Autonomous
robots
Big data
and analytics
Industry 4.0
Augmented Horizontal and vertical
reality system integration
!
Additive . The Industnial
manufacturing )\/j Internet of Things

The cloud Cybersecurity

Fonte: The Boston Consulting Group
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Rivoluzione o Hype?

expectations

4

Predictive Analytics
Machine Learning

IT/OT Convergence and Alignment

Cloud Computing in Manufacturing Operations
Supply Chain Execution Convergence

Internet of Things for Manufacturing Operations
Manufacturing Segmentation

3D Printing in Manufacturing Operations

Supply Planning
Synchronized BOMs

Smart Robots
Digital Business

Talent Science

Corporate Social Responsibility
Industrial Operational Intelligence

Asset Performance
Management

External (Third-Party) Manufacturing

Operational
Technology
Security

Supplier Guality
Lean Production Systems
Center of Excellence

Manufacturing Metwaork Design
Track-and-Trace and Serialization

Cverall Equipment Effectiveness (OEE)
Mobility in Manufacturing Operations

Digital Twin

Cognitive Expert Advisors
Cyber thstcial Systems

Blockchain/Distributed Ledgers
in Supply Chain Execution

Digital Manufacturing As of July 2018
. Peak of
Innovation Trough of Plateau of
Inflated Slope of Enlightenment
Trigger Expectations Disillusionment Productivity
time -
Plateau will be reached in: obsolete

Olessthan2years ©OZ2to5years @ 5to10years A morethan 10 years @ before plateau

Fonte: Gartner, Hype Cycle for Manufacturing Strategy (2016)
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Rivoluzione o Hype?
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INDUSTRY 4.0, WORLDWIDE INTEREST (Google Analytics)
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Dr. James Truchard
CEO, president and cofounder of National Instruments

NATIONAL
INSTRUMENTS'

- CPS as computer-based systems that exhibit a deeply integrated, real-time interaction
between computer and physical components -
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Cyber Physical Systems

Physical
Objects
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OUTSMARTING TRAFFIC, TOGETHER

Lwaze
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> Give 1] i
CYBER SECURITY 4 BIG DATA . Creamse complexity
Emm—— po
> Technology products with > Customer & marketing
longer ¥fe cycle v ) ' intimacy
1 & SENSORS ] ADVANCED > Cyber Physical Systems {CPS) _ > Flexibilty
> Zero default/ MANUFACTURING : NuFmeI ical commaaﬁ by ® Perfect mall:h with _cusbmet':
CLUSTER OF SUPPLERS | deviation SYSTEMS : Tm't:mﬂ :eec_tsmm production mass
SUPPLIERS : ?;ﬁ“:&w - Machine to machine communication > On demand manufacturing
> Predictabilty : MASS
= CUSTOMIZATION
™ CLIENTS 1
g
JEE—
o'l
3D PRINTING / @ NANOTECHNOLOGY { ROBOT AUTONOMOUS *
| LOGISTICS 4.0 |_ ADDITIVE MANUFACTURING| | ADVANCED MATERIALS VEHICLE
: > Scrap elmination > Smart vaiue added products > Real time - Autonomy - > Flow optimization INTERNET OF THINGS
> Fully integrated > Mass customization » Technical differentiation Productivity > Increased security - -
supply chain > Rapid prototyping » Connectivity > Full ransparency on data reporting > Lowercosts ‘: g:;:‘;&:?ﬂﬁ
> Interconnected systems object
> Perfect coordination . & PLANT OF THE FUTUREA & communication via fow
it AR xS . ] B power rado
> Real time dafa capture
CLUSTER OF PLANTS | | 0y imized stocks
> Reduced wastes
\ ¥ ' > Clean and renewable energies
e everywhers
/I % RESOURCES OF THE FUTURE s EegySorage
------ WIND ALTERNATIVE / NON. CONVENTIONAL SOLAR ﬁ\ GEO > Allematue raw materials




19/12/2016 10

Macchine Utensili e Sistemi di Produzione TECNOPOLO PIACENZA

Maggiore flessibilita attraverso la produzione di piccoli lotti ai costi
della grande scala

Maggiore velocita dal prototipo alla produzione in serie attraverso
tecnologie innovative

errori e fermi macchina

Migliore qualita e minori scarti mediante sensori che monitorano
la produzione in tempo reale

Maggiore competitivita del prodotto grazie a maggiori funzionalita
derivanti dall'Internet delle cose

/ Maggiore produttivita attraverso minori tempi di set-up, riduzione
“
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m P LATTTFORMM®BD

i+l am — KX
1. Canada - 2015 6. Svezia - 2074 9. Olanda - 2014 12. Corea del Sud - 2015 i I I N D U ST R I E 4. 0
Conestoga: Produktion 2030 Smart Industry Manufacting innovation
Centre for Smart 3.0 Strategic Acbon
Manufacting Programme ':_ ':_ Man UfaCtu rlng
9 9 9 < USA
99 AR s E i
v o @.025

catAPULT
= e @ w High Value Manufacturing

2. Usa - 20712
Advanced @ Industrial
Manufacfturing Value Chain
Partnership Initiative

0 Connected ! Manufacturing —o.\
il

3. Belglo - 2013
Made Different

/
INDUSTRIE 7
T - - & DU FUTUR N\ -

4. Francia . 2015 7. Germania - 2011 10. India - 2015 13. Cina - 2015
Industrie du futur Industrie 4.0 Make in India Made in China 2025 ‘,nn‘“’ﬁ n.""q..

i VR
. §

alm ==

s . . ‘
5. Regno Unito - 2014 8. Danimarca - 2012 1. Australia - 20713 14. Giappone - 2015

Catapult-High value Made The Next Wave Industrial Value

Manufacting of Manufacturing Chain Initiative Fonte: Il Sole 24 Ore
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Industry 4.0 in Italia

Piano nazionale Industria 4.0 &3

' Investimenti innovativi ." Competenze ﬁl.nfrastrutture abilitanti

Investimenti, produitivita e iInnovazione

FZ
‘Governance e awareness

Fonte: Cabina di regia Industria 4.0
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MUSP per Industry 4.0 — Cyber Physical MT

Breve Lungo

periodo
|
|
Outcome economy
O Pay-per-outcome
* New connected
ecosystems
*  Platform-enabled
marketplace

Algorithms

Operational efficiency

*  Asset utilization

*  Operational Cost
reduction

*  Worker productivity

uawIadyy

-

implement

@ routing Node
@ Senser

Fonte: World Economic Forum 2015



. MUSP : Pié dipagina  19/12/2016 14

Macchine Utensili e Sistemi di Produzione TECN OPOLO PIACENZA

MUSP per Industry 4.0 — Cyber Physical MT

Breve Lungo

periodo
|
|
Outcome economy
O Pay-per-outcome
* New connected
ecosystems
*  Platform-enabled
marketplace

Operational efficiency

*  Asset utilization

*  Operational Cost
reduction

*  Worker productivity
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Linee guida EFFRA sulla Factory 4.0

’riorities for FOF 18-19-20 .rch headlines for FOF 18-19-20

Agile value networks: Lot-size one -

@ HLO2 - Quality Controlled and Integrated Additive Manufacturing
distributed manufacturing

@ HL12 - Reconfigurable cells, self-reconfigurable cells, through smart sensors/devices
@ HL19 - Digitisation of the Supply Chain — Manage complex customer-driven value networks
@ HL22 - Manufacturing as a Service — Servitisation of autonomous and reconfigurable production systems
@ HLO1 - Manufacturing for complex and/or multi-material components
— @ HLO3 - High precision manufacturing — Small scale — Large Scale
-@ HLO7 - Zero-defect manufacturing — quality assurance — self-learning systems
' @ HLO8 - Upgrading of factories
@ HL30 - New methodologies for introducing innovative production technologies
@ HL10 - Supporting the human in the workplace — Manufacturing training/re-skilling
~ @ HL11 - Human machine/robot cooperation for flexible and evolving factories
@ HL24 - User Centric Product and Production Equipment Engineering
@ HL23 - Collaborative Engineering
@ HLO4 - De- and Re- Manufacturing Systems for Material and Resource Efficiency in Manufacturing
@ HLO6 - Energy efficiency on factory level
@ HL28 - European Circular Economy Open Platform
@ HL16 - Digital Factory Modelling and Simulation
" @ HL17 — Multiple Source (Big) Data Mining and Real Time Analysis
@ HL18 - CPS: Integration with physical legacy machines in factories
_@ HL26 - Security, Privacy and Liability — Cybersecurity and Industrial Safety
@ HL25 - Digital Platform Interoperability

Excellence in manufacturing: Advanced
manufacturing processes and services for
zero-defect processes and products

The human factor: Human competencesin
synergy with technological assets

Sustainable value networks:
Manufacturingin a circular economy

Interoperable digital manufacturing

platforms: connecting manufacturing
services

Fonte: Factory 4.0 and Beyond (EFFRA)
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In questo scenario iper-tecnologico, alluomo resta il compito
essenziale di portare creativita, governare le tecnologie, progettare i
sistemi, controllare e migliorare i processi produttivi e di conseguenza

anche i prodotti e i servizi.

Satoshi Kuroiwa
Toyota
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