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UNLOCKING THE INDUSTRIAL GREEN TRANSITION:

STRATEGIC ROADMAPS
HOLISTIC PERSPECTIVE

KEY ENABLING TECHNOLOGIES FOR A NEW GENERATION
OF GREEN PRODUCTS AND PROCESSES



DIGITAL+GREEN - THE «TWIN» TRANSITION -
Strategic Roadmaps in Manufacturing ‘U]IEDBD

NATIONAL STRATEGY FOR
ADVANCED MANUFACTURING

A Report by the
SUBCOMMITTEE ON ADVANCED MANUFACTURING

COMMITTEE ON TECHNOLOGY

of the
NATIONAL SCIENCE AND TECHNOLOGY COUNCIL

il Materialsand
% manufacturing

STRATEGIC
MATERIALS

vision 2050 - \\ \

Report from ManuFUTURE High-Level Group, December 2018

— vision
2030

COMPETITIVE,
SUSTAINABLE AND
RESILIENT EUROPEAN MANUFACTURING
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DIGITAL+GREEN - THE «TWIN» TRANSITION
Strategic Roadmaps in Manufacturing

Enable clean and sustainable manufacturing to support

decarbonization;
Implement advanced manufacturing in support of the

bioeconomy;
Lead the future of smart manufacturing (additive
Manufacturing);

The 3 strategic imperatives will be:

F % net zero and resource efficient

Value
models

resilient and responsive
technologically advanced and digital
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ManuFUTURE 2030 STRATEGY

Leadership in digital
transformation and new
business models

Leadership in mastering
Leadership in Key complexity of products, Leadership in resilient &
Enabling Technologies processes and systems adaptive manufacturing

> >

Leadership in resource
efficiency and sustainable
development
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DIGITAL+GREEN - THE «TWIN» TRANSITION
Strategic Roadmaps in Manufacturing

Holistic perspespective:

Design & Materials & Manufacturing

models

combining

Skills & Relations & Regulations
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Airbus Group — APWorks —

Bi

Prosthesis
(metal ball and stem)
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Add|t|veManufactu ring - Complexity for free

An example of metal AM — power bed fusion via EBM

Conventional
manufacturing

Complexity
for free
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i Additive manufacturing
H Design for manufacturing
E
]
'
]
'
]
'
'
'

Manufacturing costs per piece
@
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Geometric complexity

N

‘Additive ma ‘jufacturmg Tl
R the process: ofjcsmmg\mateﬂals to make parts from 3D model data, usually layer upon layer, as opposed to
‘subtractlve and Fonmatl\ve manufacturlng methodologies.”
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The green transition

Satellites: Bracket

GE Fuel nozzle (Leap jet Engine)

A o Welght reduction: - 60 % ° Reduce # com onents
G r_een p_e rforma nce; ' *  Waste reduction: - 98 % «  More durable (F%x)
lightweight, energy-efficient, « Cost reduction: - 53 % . 25% lighter (15% fuel savings)

small number of components,
material just where needed

« First-time-right =y N
Oy
° - N4 ~ :
Zero-defect I, (’%b‘« vy
« Circular (extend lifetime, %@‘M‘g’ Conformal cooling i,
repair recycle) s e * Extended lifetime
! Material savi + Reduce defects
 Produce when and where aterial savings
It is needed — :
Traditional Additive
Manufacturing Manufacturing
Material Resource ecoe e o0 o
Providers o \
VAR

* «green» Manufacturing of 0000 <> 0000

Su pply chain Parts and Localized Production
Components 00000 00000000
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Digital transition

From physical to
digital

Virtual process &
product design (for
customization)

Smart process (real
time monitoring and
control)

Digital twin
loT
Cloud computing
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Projects and opportunities

An Introduction to This industry expert led introductory

course addresses the topics of:

SUStalnablhty fOI’ - Sustainability policies
Add itive - Eco-design

- Product life cycle

Man Ufa ctu ri ng - AM and sustainable production

E E a 3D PRINTING
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Made in Italy Circolare e Sostenibile (MICS)

CH

Extended Partnership funded by MUR to enable a
fully closed-loop, self-sufficient, self-regenerative,
reliable, safe, and energy-aware design and
manufacturing of Made in Italy products and services.

MADE eIt ) Manufacturing

Competence Center 14.0



CONTACTS

Bianca Maria Colosimo

biancamaria@polimi.it

www.mecc.polimi.it

@ @meccpolimi

THANK YOU!
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