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La via italiana dell'Industria 4.0 (?)

Prof. Sergio Terzi, PhD — sergio.terzi@polimi.it
Politecnico di Milano, School of Management, Manufacturing Group
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Politecnico di Milano

LARGEST AND OLDEST
TECHNICAL UNIVERSITY DEPARTMENTS
IN ITALY, FOUNDED IN

1863

MAIN CAMPUSES
. ) IN MILAN
Engineering,
Architecture 5
and Design
CAMPUSES IN
NORTHERN ITALY
| ,400 1in China
PROFESSORS AND and 1 in India
LECTURERS
40 000 RANKED NO. 1 I‘IatIOI‘IWIde
STUDENTS no. 24 worldwide

(QS WORLD UNIVERSITY RANKINGS 2015)
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School of Management

113 4,900
;‘ 28 &%F:AEBFE?Q%ULTY CS STUDENTS IN DEGREE
— ! ADJUNCT

L— +  PROFESSORS

(o)
126 128 POLITECNICO @% 23%
MILANO 1863 INTERNATIONAL
EXTENDED FACULTY POST-DOC
MEMBERS RESEARCH STUDENTS

FELLOWS SCHOOL OF MANAGEMENT

26 = . $ 12,000m 2
| DEGREE :@ 38mio € IN TI-:E BOVISA
& PROGRAMMES a— TOTAL BUDGET CAMPUS

_ OVER OVER
T REVRNERRE 1,400
EXECUTIVE COURSES SCIENTIFIC CONTRIBUTIONS
STAFF 7T\ ANDSEMINARS IN THE LAST FIVE YEARS
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School of Management

FOSTERING COMPETITIVENESS

OPEN AND COLLABORATIVE OF NATIONAL AND LOCAL SYSTEMS
INNOVATION

HIGH-GROWTH ENTREPRENEURIAL .
VENTURES AND SMES

. PUBLIC SERVICE
INNOVATION

APPLIED
ECONOMICS

ENERGY MANAGEMENT, .

. HEALTH CARE
POLICY AND ECONOMICS

MANAGEMENT

MANAGING ICT FOR .
BUSINESS, INDUSTRY,
GOVERNMENT AND SOCIETY

RISK GOVERNANCE AND
BUSINESS RESILIENCE

. . MANUFACTURING FOR
SUPPLY CHAIN MANAGEMENT INDUSTRIAL LEADERSHIP

FOR SUSTAINABLE AND
GLOBAL BUSINESS
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: MANUFUTURE
NaturalCapitalism

CREATING THE NEXT INDUSTRIAL REVOLUTION

PAUL HAWKEN AMORY LOVINS L HUNTER LOVINS ASSURING THE FUTURE OF
MANUFACTURING IN EUROPE

JMike Collins

Factories of the Future Strategic Multi-Annual Roadmap

ﬁ.u'-‘v IIII % -u & t E
FACTORIES OF THE FUTURE 2020\ B :
Key Enabling Technologies

- W

Securing the future of German manufacturing industry
\ ] _ 5
\ 1S

Recommendations for
implementing the strategic
initiative INDUSTRIE 4.0

Final report of the Industrie 4.0 Working Group

Final Report S

&

EUROPEAN
COMMISSION
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Canada - 2015
Conestoga: Centre for
Smart Manufacturi

Stati Uniti - 2012
Advanced
Manufacturing
Partnership

Belgio - 2013
Made Differe

Catapult-High Value

UK - 2014

Manufacturin

Fabbrica Futuro - Torino

Francia - 201
Industrie du
Futur

Danimarca - 2012
Made

Svezia - 2014
Produktion 2030

u Korea del Sud — 2015
Manufacturing innovation 3.0
Germania - 2011 e “‘f"‘ egic Action Programme
Industrie 4.0 l

Ny

Giappone - 2015
,‘ Industrial Value Chain

Initiative

Olanda - 2014
Smart Industry

Cina - 2015
® Made in China

2025

India - 2015
Make in India

Australia - 20
The Next Wave
of Manufacturing
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Prima Rivoluzione  Seconda Rivoluzione Terza Rivoluzione Quarta Rivoluzione

Industriale Industriale Industriale Industriale
« Introduzione di « Organizzazione del « Produzione * Prodotti e processi
strumenti lavoro e produzione di ulteriormente Interconnessi grazie
meccanici di massa grazie automatizzata grazie all'utilizzo in fabbrica
/ produzione / all'utilizzo dell'energia / all'utilizzo in fabbrica / dellInternet delle Cose e
elettrica di sistemi IT ed d_el!e nuove tecnologie
elettronici digitali

’\Q .r\@@
A > %
I ][]

1780 1870 1970 oggi TEMPO
Primo Prima catena di Primo PLC
telaio a vapore montaggio (1870) (1969)
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Intelligent Systems Wearable Technology

Smart Factory Cloud Cvber Physical
ou yber Physica
Industrial Big Data . IPV6 Bluetooth
Computing Systems

RFId
Internet Wi-Fi Distributed Architecture

4 NFC
Wireless Sensor Additive Information Systems

Manufacturing Visors
Networks Mobile Devices
- Advanced Automation
Cloud Machm-e to | . Virtualization
Machine Service Oriented

Smart
Objects  HM! Architecture ~ Augmented  Actuators
Smart Sensors Reality Simulation
Industry 4.0 Smart Manufacturing Internet of Things
Robots Virtual Reality Digital Factory 3D printing
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IT (r-)evolution

e

Connectivity Computing Virtualization
Internet of Things High Performance Virtual & Al{gmented
Computing Reality

Human Machine

Cloud Big Data Interaction & Interface
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 THE INTERNET OF THINGS i @@

N AN EXFLOSION OF CONNECTED POSSIBILITY oo “ o :
42.IB[LLII]N"“"“"“"f

g gy (=)

| 28.4 BILLION
nomuon (@ VO
] e
| @ imow  osowi @) S

www.ncta.com/platform/industry-news/infographic-the-growth-of-the-internet-of-things/
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(L’espressione Smart Manufacturing esprime una visione del futuro\
secondo cui le imprese industriali e manifatturiere, grazie alle
tecnologie digitali, aumenteranno la propria competitivita grazie
alla maggiore interconnessione delle proprie risorse (impianti,
persone, informazioni), siano interne alla Fabbrica sia distribuite
lungo la catena del valore.

\__[Osservatorio Smart Manufacturing, Politecnico di Milano, 2015] )
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Advanced |

e . :
Industrial )
?& . “} Human-Machine
b4’ Internet of Things Interface

Industrial L
‘ Analytics
Cloud W Additive :
Manufacturing @ Manufacturing | |
I
|
I Information Technology .

Advanced I
Automation

SMART MANUFACTURING
TECHNOLOGIES
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Cloud
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SMART MANUFACTURING

.

Design & Engineering
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Advanced
Human-Machine
Interface

p— Advanced
Automation
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g @ Manufacturing
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Advanced
Human-Machine
Interface

Industrial
Internet of Things

Industrial Advanced
Analytics Automation

Cloud = | A Additive
Manufacturing B i Manufacturing
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* Warehouse Management System

» CAD/CAM
. . ) * Manufacturing Execution System

* Computer Aided Engineering (CFD,

* Advanced Planning Systems

FEM)

* Computerized Maintenance

* Product Data Management

SOLUZIONI IT
TRADIZIONALI

Management Systems
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Advanced
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--:|  Campione applicazioni:

. 135 Italia, 59 Mondo
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New Product
Development
Product
Lifecycle
management
Suppliers
Relationship
Management
Production &
Distribution
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Management
Production
Management
Logistics
Management
Maintenance
Management
Quality
Management
Safety &
Compliance
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Campione applicazioni:
176 ltalia, 154 Mondo
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= Non implementata
= Parzialmente implementata
= Completamente implementata

*Campione: 289 aziende (media)
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Produttivita Tempestivita

Qualita Costo Tempo

\ 4

\ 4

Mantenimento / incremento della posizione competitiva
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Disclaimer

* |l presente documento e il risultato di una libera e personale
Interpretazione dell’autore

* In nessun caso le idee espresse dall’autore possono essere
considerate come voce unica dell’istituzione presso cui l'autore
collabora

 Le fonti esterne (di immagini, materiali, schemi, idee, ecc.)
sono state opportunamente citate, dove note

« Immagini e disegni sono tratti nella maggior parte dei casi da
Internet e si ricollegano a concetti e definizioni di senso
comune

 Nel caso che qualche diritto di autore sia stato leso (per
iInvolontario dolo) si prega di contattare ['autore della
presentazione (sergio.terzi@polimi.it), al fine di risolvere ogni
possibile conflitto
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