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3D printing

3D PRINTING
3D MODELLING

IDEA [\ [ ® |

Layer-by-layer

https://www.solidsmack.com/

http://www.reify-3d.com/products/
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https://www.solidsmack.com/fabrication/incredible-diy-multi-color-3d-printing-and-the-future-with-your-host-richrap/
http://www.reify-3d.com/products/

3D printing vs conventional methods

casting forming
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molding 3D printing
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https://bitfab.io/blog/additive-manufacturing/

3D PRINTING, a brief history

® Stereolithography (SLA) — Charles Hull 1983 — é»'g 1986
3D SYSTEMS

@® Selective laser sintering (SLS) — Carl Deckard & Joe Beaman 1986 — -49“ 2001
3D SYSTEMS

® Fused deposition modelling (FDM) — Scott Crump 1989 — %stratasys 1992

® Binder jetting 3D printing (3DP) — Emanuel Sachs 1993 — ?&h 2012
3D SYSTEMS

® Material jetting or Inkjet 3D printing — Richard Helinski 1993 —— solidscape a0 SYT‘.TEMS

stratasys
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https://www.sculpteo.com/blog

3D printing, main actors
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3D printing, supply chain

Material Component
Supplier Supplier

Conventional Manufacturing l —plm—&—b ~H —>
Distributed 3D Printing

Distributed 3D Printing + Retail

Democratized 3D Printing

Manufacturer Distributor Retailer Customer

3D printing can reduce design times and the production of functional parts

ﬂ https:/medium.com/ Www.airi.it



https://medium.com/@Myst_Al/3d-printing-supply-chain-to-be-or-not-be-disrupted-6c213611ae07

3D printing, types

DLS / CLIP [3.5 7y 7 s
Electron beam melting (EBM) ZuSHz s S s

Binder Jetting NG O | S

Material Extrusion: Vat Polymerisation: Polyjet IO
Fused Deposition Modelling Stereolithography B'"d':;j‘;“'"g Mm';:: J",em"g Y
(FDM) (SLA)

Digital light processing (DLP) NSy S 4 5 S

§ UV Laser Direct metal laser sintering (DMLS) / Selective
: laser meting (SLM)

Build material MultiJetFusion IS O S

Support material

Liquid binder

Stereolithography (SLA) B0 7 .

Prinl heads
Racaating

UV lights

Selective laser sintering (SLS) INISIINNCT 7

Fused deposition modeling (FDM) G 7 s 105

L Platform

mIn-house mExternal service mBoth in-house & external service ®Considered adding

Powder Bed Fusion
Selective Laser Sintering Sheet Lamination Directed Energy Deposition
(SLS)

2016| 2022
Plastics 917.3 - 3,511.0
Metals 641.8 - 3,318.3

I IR laser

Unsinterad
powder ——p

Elactron
beam

Platiorm Material
l (mestal)

Material Material Ceramics 147.7 I 685.3
Unsintered l Plattorm . viasle l Blatform
Others 23.0 ‘ 131.7
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Market Size
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https://www.sculpteo.com/blog
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3D printing, main techniques

Digital light processing (DLP)

Bioplotting

7 WWW.airi.it

Polyjet 3D printing




3D printing, market dynamics TECH=THOS

FUTURE © TECHNOLOGY © ETHICS

https://www.techethos.eu

1. Ease in developing customized 1. Limited availability and high

products cost of materials

STRENGHTS LIMITS

2. Few instruments needed 2. Product size limitation

3. Public investments in the sector 3. Lack of control standards

1. Potential to improve production
1.  Guarantee the quality of the

and supply chain OPPORTUNITIES CHALLENGES
2. Expansion of the market for end-

product

2. Limited design tools
user industries
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https://www.techethos.eu/

3D printing, risks and opportunities

Scalability
el (e]Relch &8 Production of customized products of any shape

Competitive advantage over conventional manufacturing methods
MARKET Low-volume production
Changes along the supply chain

3D printing risk assessment and management
SAFETY Standard and international harmonization
Regulatory requirements and developments (regulatory uncertainty)

Benefit / risk ratio
~{eled [V |\ | 22Ned B Perception of risk, expectations and ELSA needs of the company
and specific applications (e.g., medicine, cosmetics, etc.)

12 ﬂ WWwWWw.airi.it
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3D printing market

Revenue in USD Billion | Global, 2019-2026 Growing factors:

63.5
473
324
22.8
173 l

* Ease of developing customized
products

* Reduction in manufacturing cost

e Governmentinvestments in 3D
printing projects

* Reducing prices of printers

Things to consider:

* Printer technical characteristics

15.8
31 13.7 . )
[ ]
T . The ability to use 3D printer
2019 2020 2021 2022 2023 2024 2025 2026  Cost/benefit ratio from the investment.
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https://mordorintelligence.com/industry-reports/3d-printing-market#faqs

3D printing trends

3D printing as a business solution Shift toward service providers for functional parts
* It creates value in product designing and Companies have started providing services such as rapid
manufacturing prototyping, concept models and functional prototypes.

e Mass customization

e Shorter production times

« Simplification of supply chain Entry of printing giants in the 3D

printing market Call on

Big companies in the 3D printing industry:

 Reduction of material waste

HP, Canon, Epson and Ricoh

,‘ A\ . A
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2017/04/3d-printers-printing-toronto/
https://ifworlddesignguide.com/entry/257819-hp-jet-fusion-500300-series-3d-printers
https://www.therecycler.com/posts/canon-launches-first-3d-printer/
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3D printing tech trends

Continuous liquid interface (CLIP)

https://www.carbon3d.com/

r 4

Computed axial lithography (CAL)

01:0d=0dy |
‘0"‘

-

Two-photon lithography (2PP)

Projector

https://www.science.org/

www.airi.it

Photocurable

resin

https://amt.tuwien.ac.at/



projects/completed_projects/multiphoton_lithography/EN/
https://www.science.org/doi/10.1126/science.aau7114
https://www.carbon3d.com/

3D printing material trends

Filament made from renewable

Magnetic thermoplastics
and natural materials

Extrudr Green-TEC has a bio-organic

https://3dprint.com/

https://www.3dprinteros.com/

16 WWW.airi.it

Shape-shifting polymer

E SCIENTISTS DEVELOP SHAPE-SHIFTING MATER

https://phys.org/

4D printing - 3D printed structures
transform in response to stimuli

https://www.nature.com/



https://www.3dprinteros.com/printers/cube-ekocycle-3d-printer-software/
https://3dprint.com/115769/graphene-3d-magnetic-filament/
https://phys.org/
https://www.nature.com/articles/srep31110

3D printing, applications

formlabs.com/newbalance/
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https://formlabs.com/customer-stories/newbalance/
https://newsroom.porsche.com/en/2020/products/porsche-3d-printed-bodyform-full-bucket-seat-concept-study-19996.html
https://www.wevolver.com/article/the-first-3d-printed-parts-will-land-on-the-moon-in-2022
https://makezine.com/2014/09/19/made-in-space-3d-printer-launches-tomorrow-morning/
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3D printing, applications

https://www.isinnova.it/easy-covid19-eng/
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https://newsroom.porsche.com/en/2020/products/porsche-3d-printed-bodyform-full-bucket-seat-concept-study-19996.html
https://all3dp.com/2/the-most-common-3d-printed-prosthetics/
https://formlabs.com/blog/3d-printing-in-medicine-healthcare/
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3D printing, applications
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https://pubmed.ncbi.nim.nih.gov/33540014/
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https://bmf3d.com/resource/micro-3d-printing-applications-for-microfluidics/
https://pubmed.ncbi.nlm.nih.gov/33540014/
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3D printing, applications

/S’ RICE

Unconventional Wisdom

Finished Product

3D Bio-Printed Organ

7 WWW.airi.it
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https://newsroom.porsche.com/en/2020/products/porsche-3d-printed-bodyform-full-bucket-seat-concept-study-19996.html
https://www.3dnatives.com/en/bioprinting-projects-3d-printed-organs-070420205/
https://all3dp.com/2/for-ricardo-what-is-bioink-simply-explained/
https://reportsherald.com/future-of-3d-printing-applications/
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Conclusions

® 3D printing is continuously growing

® New materials and techniques can drive 3D
printing innovation

® 3D printing can change supply chain

® 3DP might create news business opportunities
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(GoviNano

Na D Rome, 21-24 September
2o21innovation

Conference & Exhibition

Societal engagement on enabling technologies
Ethics of new and emerging technologies
Risk governance of nanotechnologies

Conference & Exibition on KETs & Nano

sockets-cocreation.eu
techethos.eu
gov4nano.eu

nanoinnovation.eu
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