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A Additive manufacturing(AM) is defined by ASTM as the
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AM Technologies

Vat
Polymerisation

Prototypes,

Material
Jetting

Prototypes, moulds for
castings, Jewelry
Industry

Sand, Ceramics —
Moulds for Castings
Metals — Parts
Plastics — Creative
industries, Prototypes
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AM Technologies

Material Tooling, direct part
Extrusion production, consumer
goods
Powder Tooling, Direct part
fusion production
Medical, Aerospace,
Sheet Tooling, Components
lamination
Direct Direct part production,
Energy refurbishment and repair
Deposition
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Additive Manufacturing Traditional Manufacturing

Design Complexity / Freedom Mass Production

Part consolidation Choice of Materials

Reduced Wastage largelpans
Light weighting
Reducedheed for tooling
Speed to Market

Reduced simplified supply chains
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Product development impact

AM and the paths of new business opportunities

Path IlI- Product Evolution
Path IV- Business Model Evolution
A Customisation to customer
requirements A Mass customisation
A Increase product functionality / A Manufacturing at point of use
performance A Supply chain disintermediation
A Zero cost of increased A Customer empowerment
complexity
Path II- Supply chain evolution
Path I¢ Stasis
A Manufacturing closer to point of
A Design and Rapid Prototyping use
A Production and custom tooling A Responsiveness and flexibility
A Supplementary capability A Management of demand
A Low rate production / no certainty
changeover A Reduction of required inventory

Supply chain impact

Source: Deloitte University Press
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4th Industrial revolution

- Based on cyber-physical
systems

l|"')) &) - Brought 3D printing, big
data

- Based on electronics and information
technologies to further automate production
- Brought mainframe computers, personal
computing and the internet

- Based on mass production pnabled by electrical energy

- - and division of labour

- Brought light bulbs, telephones and the assembly line
® 0 .)

- Based on mechanical production equipment driven by water and steam
power

- Brought mechanical innovations, such as the steam engine, cotton spinning
and railroads

Increase in complexity

Global Agenda Council on the Future of
Manufacturing
Whiteshieldpartners framing
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The goal of 'Industry 4.0' is the intelligent factory which is
characterized by adaptability, efficiency and a full digital integration

Factory 4.0 -

Overview

> Give sense to complexity

CYBERSECURITY |« BIG DATA > Creativity
> Stronger protection for CLOUD 'y > Collaborative manufacturing

internet based COMPUTING

manufacturing $
> Technology products with )

; & SENSORS > Cyber Physical Systems (CPS) B

longer life cycle |> S | ADVANCED > Numerical command .

CLUSTER OF SUPPLIERS > Rem o MANUFACTURING — Full automation
cachty SYSTEMS _ i
SUPPLIERS > Traceability Totally interconnected systems
> Predictability — Machine to machine
communication
m—
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| LOGISTICS 4.0 }» ADD _E.MQNUFACTURING \ADVANCED MATERIALS | VEHI.CI_.E.
- > Scyap elimination > Sikart value added products > Real time - Autonomy - > Flow optimization

> Fully infegrated > Mass customization > Tedhnical differentiation Productivity > Increased security

supply chain > Hapid prototyping > Conhectivity > Full transparency on data > Lower costs
et s reporting PLANT OF THE FUTURE A
> Perfect coordination L\ / PLANT OF THE FUTURE B

{ \\ // CLUSTER OF PLANTS )

> Customer & marketing
intimacy

> Flexibility

> Perfect match with
customer's needs with

production mass efficiency
> On demand manufacturing

MASS
CUSTOMIZATION

CLIENTS

Source - Roland Berger
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INTERNET OF THINGS

> Object tagging

> Internet-object
communication via low
power radio

> Real fime data capture

> Optimized stocks

> Reduced wastes

> Clean and renewable energies
everywhere
> Energy Storage

> Altemnative raw matenials

GEOTHERMIC
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AM Industry in 2016
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AM for final part production (2016)
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Hype cycle for 3D printing 2015
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