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FACTORIES OF
THE FUTURE

Over € 1 Billion total project budget —~ g

151 Projects launched -
= Over € 2 Billion
QOver 1,000 % industry total project budget
organisations PRITIC pation
Demonstration
SME participation

Committied industry &
Dissemination strong research network
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EFFRA Innovation Portal
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Roadmaps/SRA’s

European
Strategic Research Agenda

= . -
Additive Manufacturing:
Strategic Research Agenda
0
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Ip structure

Research & Innovation Priorities

Domain 1: Advanced Manufacturing Processes
Innovative processing for both new & currem
materials or products

Domain 2: Adaptive and Smart Manufacturing

Challenges & Systems echnologies &
Opportunitie Innovative manufacturing equipment at compo- Enablers

| nent & system level, including mechatronics, : )
» Manufacturing control & monitoring systems sl Manufacriving
Future Products esses
. i : hatronics for Advanced
B Em;ﬁ 3: Digital Virtual & Resource Efficient 3
= Social :—I rmation & Communication
Fac L-::rrg!r design, da _La cq:l'nrllettinn I& managluemnt, inalacies
« Environmental | ?;Eﬁ:::iﬁa:::;g&;:m real-time 10 long term wfacturing Strategies
" ’ wledge Workers
Domain 4: Collaborative & Mobile Enterprises jelling, Simulation &
Netwarked factories & dynamic supply chains casting )

Domain 5: Human-Centred Manufacturing
Enhancing the role of people in factories

Domain 6: Customer-Focused Manufacturing
Involving customers in manufacturing value chain,
from product process design 1o manufacturing
associated innovative services

The Factories of
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AM SRA - Timeline
|-

Technical AM ‘Economic, Social and Environmental
developments Challenges

Timeline

il | ) (. f :
E&bﬁ_&ﬁﬁﬁﬁﬂp
Medical & Consumer ‘

Other

erospace otive
Dental Aerospace ‘ Automotive ‘ Products

Figure 19: Common themes within and across the marlrigf}ipg}}iﬂs of the recommendations.
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11—
o Roadmap for Technical AM Development LOW  MED  HIGH

RISK  RISK  RISK
Additive Manufacturing SRA 2013 .
2014 2016 2016 2017 2018 2019 2020 2021 2022

In-line Monitoring, Process control & Predictability

Advancad materials, Hybrid processes & embedding of components

Focus on production speed & market growth

| 1y cre 25 @ Of buildvolume and accuracy =

_Eliminate processinefliciencies-shift -

to masgs parallelzation Transition frorm point-to line- or planner-processing

Developmentof procecsses baged on scalable, nigh throughput processing methods =)

Transifionfrom prototpingtool to industrialand
" dedicated pracassesforspaciic applications 17

Productivity

Development of hybrid manufacturing process )

Development of process and techniquestoimorove mechanical propeties ofAM parts in-situ

. Developmentof proprietary AW materials: Development of Grapnens
sereening mehodolngles for AM matenals and betier = : - .
understanding ofprocess-maerial combination Ultra-high temperature Ceramic Materials =g
‘o = - =T EelfAssembly —_—
= Development of new materialsforAM Biomaterials/Regenerate Medidne &
. processing [ ano-paticulate & Mano-More malenals ——
= Diedicated physical properties, 8 g sUper
= d i —_ |’
- ermets | Metalic — Organic framewarks 4 conduclivily andnew magnelic charaderistics
e Mulii & Craded materials
= ldentification of new semi-crystalline and amorphous i Soer i
polymers suitedto different AM principles Self Healing Materials
Reproducibityand comparable machine-to-maching output. s 2 £y 0 A LCI DI Y DETWEEN AN MACHiNas g

Uinderstandirg and ¢nntrc-| procescvariability

Implement automated contralled feedoack and clos ed
loop sysiems to monitor part producion and guality ®

= In-process monitornng & Control methodologies iy

Reducion of post-processing steps oy Improvernent of process conrol —ilh

Physics based modelsto understand defects and_
material properties

Process & stability
Product Quality

Physice based modelsto predicd defects and material propartics se————

Figure 20- Timeline roadmap for Technical AM development.
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Roadmap EU Grand challenges served by AM: RISK  RISK  RISK
. . . q q
Economical, Social & Environmental
2014 2016 2016 2017 2018 2019 2020 2021 2022

Focus on Quality | Technology

oS 1

Focus on Market Growth

Improved energy
Productivity & resource |efficiency of AM heat

End of life Recycling
strategy for AM parls

improvemen by source (lasers)
reduced (in process)

Validation/standardisa
tion of batch recycling

losses) of polymers
Engage with ISO/CEN
AS'QI'MQ working groups — Standards for in-process
inspection & qualty control
Stapdards structure | ISO/EN standards for AM terminology, materials, processesand |
EssRacley Top level industry specification Pm?UEEE eﬁ_ct pre*:ﬁngcr e
and standards in place (130-EN) SeleRARanEy Etocalogy
- Technology transfer events |—. utreach programs for lngistics, .
zan manuf. & new business models

pre educalional recourses
unnersity & technical colleges)

= Training industry practitioners certified
AN training modules ; gt f I
'{ development | by professional / notified bodies
| Integration of AM processes in the industrial production systern g | asOCibRe SRRt |

Supply chain development & AM value Proposition r— :
FsupDly & orop m—— Al of bio-tissue enginesring =

[Mechanisms to take a product into production TRL 4 = TRL7.9 |

[Functionally graded structures (i e design & material) |

Figure 21: Timeline roadmap for EU grand &ﬁ&ﬂengas_




AM SRA - Standards

General

Top-Level

AM Standards

- General concepts

- Common
reguirements.

- Generally applicable

General AM

Test Methods

Raw
Materials

Process | Equipment

Standard Protocols for Spund Cate (4]
Materia| Category-Specific Process Category/Material-Specific Aokl Testing A:‘ ry
Metal Powders Powder Bed Fusion Mechanical Test Methods=e.g.,
. Pirk 1> Tannnli Trsia PerL7- Pr hashiy Standards
Palymer Powders Théa 25 Otei s Tests. Part3: FmﬂﬂrﬂTﬂUEhl'llﬁ‘J et
— - — = Specific to
Photopolyraer Resins Matarial Extrusion Petats Polmers Ot hers TSR
Ceramics Directed Energy Deposi Part Specificstions Process
BEL. et category
Material-Spacific Standards Process/Matariak-Speciic [ Application-Specific Standards SFecla lized
Standards AM
Material-5paciic Size 5 i
Specification < t Mathods ikl ol Standards
_rr\ﬂ?:{?flﬂ‘ e o i Medical = Spmlﬁc to
Chemica poation anfaces
material,
Material-Spatific Vis ERpoRRE: Tt Autametive ocess, or
specific Methods pr ¥
et application

eic

efc,
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2014 /2015 Calls

Factories of the Future

FoF 1 —2014: Process optimisation of manufacturing assets

FoF 2 — 2014: Manufacturing processes for complex structures and geometries with efficient
use of material

T~ 2 N1 A .(_:1."\1-'\111 AATYOETITT T n1\."‘ n‘l’I'\r\f L Ta et § ELFa el nl‘:l:: n;n-rl AET ';f'! 111nr:11":nn+111‘-;11n r\-rlf'nt‘-r\1‘;r~nr-

FoF 8 —2015: ICT-enabled modelling. simulation, analytics and forecasting technologies

FoF 9 —2015: ICT Innovation for Manufacturing SMEs (I4MS)

FoF 10— 2015: Manufacturing of custom made parts for personalised products

FoF 11 —2015: Flexible production systems based on mtegrated tools for rapid
reconfiguration of machinery and robots

FoF 12 — 2015: Industrial technologies for advanced joining and assembly processes of multi-
materials

FoF 13 —2015: Re-use and re-manufacturing technologies and equipment for sustainable
product life cycle management

FoF 14 —2015: Integrated design and management of production machinery and processes

FoF 13 — 2015: Re-use and re-manufacturing technologies and equipment for sustainable
product life cycle management
FoF 14 — 2015: Integrated design and management of production machinery and processes
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EFFRA Portal - 2016/17 Consultation

né EFFRA Innovation Portal - Windows Internet Explorer = |ﬁl |1|
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General

| Welcome and introduction
| Consultation Work Programme 2016-2017

B Map your projects, results and demonstrators in the Innovation
Portal [ New posts ]

Express your interest in participating in the FoF PPP!
View here the available project ideas and expressions of interest and learn what you

should do to post your expression of interest in the innovation portal

EXpress your Interest in parucipatng in the ok FFP!
View here the available project ideas and expressions of interest and leam what you 1 1
should do to post your expression of interest in the innovation portal

2013-10-22 09:34:05
by Decubber
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Thank you

robert.scudamore@twi.co.uk
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FoF 2015 Calls

= FoF-08-2015: ICT-enabled modelling, simulation, analytics
and forecasting technologies

» FoF-09-2015: ICT Innovation for Manufacturing SMEs (14MS)
= FoF-10-2015: Manufacturing of custom made parts for
personalised products

= FoF-11-2015: Flexible production systems based on
integrated tools for rapid reconfiguration of machinery and
robots

= FoF-12-2015: Industrial technologies for advanced joining and
assembly processes for multi-materials

= FoF-13-2015: Re-use and remanufacturing technologies and
equipment for sustainable product lifecycle management

= FoF-14-2015: Integrated design and management of
production machinery and processes

Copyright © TWI Ltd 2014



2015 Call Links

8. http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2187-fof-08-2015.html

9. http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2188-fof-09-2015.html

10. http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2189-fof-10-2015.html

11. http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2190-fof-11-2015.html

12. http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2191-fof-12-2015.html

13. http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2192-fof-13-2015.html

14. http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2193-fof-14-2015.html
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