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Hype Cycle

by Gartner
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Plateau of Productivity
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Technology Trigger TIME




expectations
Activity Streams
Wireless Power
Social Analytics
Group Buying
Gamification
3D Printing
Recognition
ContextEnriched Services
Speech-10-Speech Translation
| Internet of Things
Natural Language Question Answering
Mobile Robots ~ ©

"Big Data” and Extreme Information

Hype Cycle_2011

Private Cloud Computing
. Augmented Reality
o~ Cloud Computing
Media Tablet
> Virtual Assistants
In-Memory Database Management Systems

Q Gesture Recognition
Machine-to-Machine Communication Services

Mesh Networks: Sensor Location-Aware Applications

Processing and Management <
Speech Recognition
Social TV Predictive Analytics
Cloud/Web °® .
Video Analytics for Customer Service iy Platforms /7 | — Mobile Application Stores
Computer-.erain Interface Hosted Virtual 5 Biometric Authentication Methods
Quamulm Computing Desktops ® Idea Management
. Virtual Worlds QR/Color Code
aerinson Consumerization
3D Bioprinting
E-Book Readers
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Hype Cycle_2012

expectations A
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Cloud Computing A : oe
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Hype Cycle_2013

Wearable User Interfaces
Complex-Event Processing
Content Analytics

in-Memory Database Management Systems
Virtual Assistants

Augmented Reality
Machine-to-Machine Communication Services Predictive Analytics

Prescriptive Analytics
Alfective Computing

Electrovibration Speech Recognition
Volumetric and Holographic Displays ) Location Intelligence
man Augmentation ~ Consumer Telematics
puterinterface :

SmantD
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Hype Cycle_2015
Hype Cycle_2014

expectations Internet of Things
A Natural-L anguage Questio
r interfaces
Speech-fo-Speech Transiation ‘"“'32',",3,’,,’; 3(: p:?m
|Autonomous Vehicles Cryplocurrencies
SmanAdvsors Complex-Event Processing
Data Science Big Data
Prescnptive Analytics In-Memory Database Management Systems
Neurobusiness

Content Analytics
Biochips

Hybnd Cloud Computing
Gamification

Augmented Reality
Machine-to-Machine

Aftective Computing

| SmanRobots

30 Bioprinting Systems
olographic Displays

Speech Recognition
Consumer Telematics

re-Defined Anything
Quantum Computing y , ‘
Human Augmentation 33%33?"' Enlerprise 3D Printing _
Brain-Computer interface Activity Streams

Connectéed Home In-Memory Analytics

Gesture Control
Virtual Reality

Cloud Computing
NFC
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Digital Sqwﬂty
Bloacoustic Sensing
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Figure 1. Hype Cycle for 3D Printing, 2015 3 D y p e Cyc | e—2 O 15

expectations
3D Printing of Medical Devices

3D Printing in Supply Chain

Industrial 3D Printing

3D Printing in Manufacturing Operations
Consumer 3D Printing

3D Bioprinting for Life Science R&D
| Retail 3D Printing

Classroom 3D Printing
3DP-Aided Hip/Knee Implants

30 Printing for Oil and Gas
3D Bioprinting Systems for
Organ Transplant

Macro 3D Printing£

3D Printing for Prototyping
3D Printing of Hearing Devices
3D Scanners

3D Printing Service Bureaus

3D Print Creation Software

Enterprise 3D Printing

3D Printing of Dental Devices

Intellectual Property Protection
{3D Printing)

3D Printing of
Consumable Products
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Emerging Technologies 3D Hype Cycle_2016
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#Nuove sfide con i materiali
per la stampa 3D.



Dalla Technoteca 4.0
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#Grande e’ bello




Oltre il PLA....
... oltre il filamento.




#Fare
flessibile







#finiture
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Sotto la superficie... il suono



H#Hfare arte




Vecchi materiali.
Nuove tecnologie.




FILAMENTO caricato in carbonio....
... grafene, nanotubi, e oltre.




L'OPPORTUNITA'



+MATERIALI



| MATERIALI
nella STAMPA 3D

fanno tanto.
Forse ANCHE di Piu.



Fare molto piccolo....



Resine magnetiche e....Microroborot




GEOPOLIMERI



Dal passato... al futuro.




+COMPOSITI









Resine epossidiche
foto e termopolimerizzabili

 Fibre corte di carbonio
 Fibre corte di vetro

* Lignina
* Partice
* Partice
* Partice
* FIBREB

e di Al
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FIBRE LUNGHE












L a manifattura additiva

Stereolitografia fetiie
o letto di polveri
SLA 5LS
bierealitografia Selective Laser
Sintering
SLA inversa SLI
Steredlitografia inversa Selective Laser
Iutelting
EEM
Electron Beam
NHing

Deposizione . ;
: Estrusione  [nkjet
a fascio g
LENS FLiM MM
Laser Engineerec  Fusion Deposii Mulbjst
Met Shaping Modsting Madeling
DD D 30P
Direct Metal Direct Writng  Stampa 30
Depasition
LG

Lager Cusng

Deposiziong par
laminaziona

LOM
Lamirated (hject
Wanufacturing

LG
Ultrasonic
Consalidation
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i @ Extruder
: r’

layer by layer process
Estrusore/

Filamento polimerico/
Plastic filament

.ﬂ

Estrusore/
.@ Extruder

Filamento polimerico/
Plastic filament
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L’ 1dea

E’ possibile ottenere materiall compositi da tecnologie
additive a basso costo?

43



le3lineedi ricerca



Quale matrice per
la manifattura additiva di compositi

MATRICE

Matrice Termoplastica Matrice Termoindurente



Quale matrice per
la manifattura additiva di compositi

MATRICE

Matrice Termoplastica Matrice Termoindurente



Qu%%e per

la manifattura additiva di compositi
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Matrice astica

\\A
Matrice Termoindurente




L’importanza della matrice

Resin Properties

Matrice Termoindurente

* Prestazioni meccaniche
* Resistenza chimica
« Temperature di esercizio

Good

Mechanical
and Structural
Performance

Average

P - « Bassaigroscopicita
t———7—1——7— * Coslo

Service Temp/ Fire Resistance (°C)

ORTHOTIC COMPOSITES



L’ importanza della matrice

F G N
Total: USS 14.7 billion

Hybrid; 0.74; 5%

Metal; 1.10; 8%

Thermosets;
7.15; 76%

Polymer; 9.41;
64%

Ceramic; 1.47;
10%

Carbon; 1.98;
13%

Thermoplastic;
2.258; 24%

Fig. 7: Carbon composite revenues in USS billion by matrix material (2013). [2]

COMPOSITES MARKET REPORT 2014: Carbon Composites & Federation of reinforced plastics




MATERIALI COMPOSITI
a matricetermoindurente

3lineedi ricerca
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Nanoparticelle

N
N
N
N
S

A

Fibra continua

L
|
|
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v
Fibra corta
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Liquid Deposition M odelling

L DM

« materiale allo stato liquido i

e sistemadi estrusione a pistone

 apparato di polimerizzazione

52



Liquid Deposition M odelling

L DM
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Estrusoreasiringa/ Estrusore a vite senzafine
LDM

o4






nanocompositi conduttivi a base d
nanotubi di carbonio

Nanotubi di Carbonio

Grafene

* proprieta meccaniche
« conducibilita elettrica

* conducibilitatermica

56



nanocompositi conduttivi
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compositi afibra corta

Matrice + Fibre
» Epossidica « Carbonio
« Acrilica * Vetro
« Poliuretanica « Kevlar

* Poliestere

* Fibre natural
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Compositi afibra corta

60
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Grasshopper e lo
Slicing NON lineare.







Architetti.
Chiara.










12/12/2014 Hello World!.gcode




|| primo pezzo stampato in 3D con resina
termoindurente a fibra continua




Compositi a fibra continua



|| sistema di stampa 3D di materiali compositi a matrice termoindurente
caricati afibra continua e stato depositato come

brevetto

Apparecchiatura e metodo per la
stampa tridimensionale di
materiali compositi a fibra continua

Domanda numer o: 102015000073191
72



la tecnologia: AM di compositi fibra continua

Fig.1




|| prototipo
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Allafibralunga mista di vetro e carbonio....



La stampa 3d layer by layer sfrutta un
sistema di deposizione di materiale a strati paralleli
alla superficie di costruzione.

linear dicing vssmart slicing




Un sistema di deposizione tradizionale

non e ottimizzato per aumentare le proprieta meccaniche.

linear dlicing

F




Uno dlicing intelligente per mette di
orientarelefibrein funzione del carico partendo dal FEM.

smart slicing
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smart slicing

Deposizione superficiale e infil

80



Test fibredi vetro + resina acrilica, peso 88 gr.

smart dicin
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Come classificar e questo processo?

composite materials

fiber reinforced composites particlereinforced composites

random preferred
orientation orientation
singlelayer composites multilayered composites
laminates hybrids

continuous fiber discontinuous fiber continuous fiber smart manufacturing
composites composites

unidirectional  bidirectional random preferred
orientation orientation 84



Forme complesse fin oraimpossibili darealizzare.

Laliberta dellalavorazione
SENZA STAMPI




Elevate prestazioni derivanti dal utilizzo di
materiali performanti con un 0r 0C€SSO di deposizione controllata.

Prestazioni

i - )
¥ G ]\ A
(Ll

- = s
i b LITT— - B



L a manifattura additiva produce 100 oggetti uguali o cento oggetti differenti
con |o stesso costo di impianto.

Per sonallzzazione estrema




Dall’idea al prodotto in brevetempo.

velocita di produzione

%
P —
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Possibilita di creare materiali ibridi e modularele proprieta delle strutture.

Strutture adattive e materiali intelligenti




I’ Inter esse nel mondo
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Il mondo della stampa 3d di compositi

The Boston Globe 03/07/2014

www.3ders.org 16/12/2014

Fortune 23/06/2015

www.3ders.org 27/04/2016

TCT Magazine 17/05/2016

3Dprint.com 27/06/2016
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Il mondo della stampa 3d di compositi

With $1.1 million in bank, MarkForged prepares to deliver first-of-its-
kind 3D printer

wd New startup raised $2.8 million for developing a
reinforced composite 3D printer

Why Ford is partnering with a hot
3D printing startup

wd South Korea to set up $20M research project for 3D
printed ship development in Ulsan

ENVISIONTEC REVEALS SLCOM 1 FOR 3D
PRINTING COMPOSITES AT RAPID 2016

=i AREVO announces $7M series A funding round led by
Khosla Ventures

92




- —

dov’eil goal”



Un grande mercato potenziale

Settori applicativi dei compositi in Italia
SETTORI APPLICATIVI DEI COMPOSITIIN ITALIA

ARREDAMENTO
SPORT

COSTRUZIONI

TRASPORTI 94

Prof. R. Frassine: Materiali Compositi Polimerici



Elevate Prestazioni

Grandi Dimensioni

| GOL

ALTO VALORE
AGGIUNTO
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Adattare la tecnologia CFSM ad una macchina di grandi dimensioni simile a quelle
utilizzate nei sistemi di Fiber Placement Manufacturing.

GRANDI MACCHINE

96



Andareoltrei 3ass...
I"incontro con larobotica.
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lhermosetting Composite Materials: Atropos
Creates New Relationship Between 3D Printing & MEDIANETWORK

Robotics

B30M o) Indumal - O Medical - @ Prefeisionl - v Coniumer - @ Educadon - Matwials -
=

www.3ders.org

30 printer and 3D printing news

! +LAB's Atropos robotic arm offers silkworm-style 3D
printing that could change the industry

+LAB RESEFINES THE COMPOSITE MANUFACTURING INGLSTRY WITH THE ATROPCS KUKA ROBOTIC ARM




THE COMPOSITES AND ADVANCED MATERIALS EXPO

2016 CAMX AWARD ENTRANTS

AWARD ANNOUNCEMENT — CAMX GENERAL SESSION







~ Material and Process

Innovation Award
dresented to a material or process that best
contributes to efficient

luring and product sustainability.

Finalists:

3D Prin ting of High Temperature Thermoplastic
' Oak Ridge National Lab (ORNL)

Continuous Fiber Composites Smart
Manufacturing
+LAB - Politecnico di Milano

Development of Cocured Integral Wing
Interspar Box using VERITy Process
Advanced Composites Division, NAL

Thermoplastic Resistive Welding Fabric
T Plates Global, LLC.
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Fare o non fare.
Non esiste provare.

Cosa e perché stampare in 3D

FARE
O NON FARE

Cosa e perché stampare in 3D
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Grazieavol tutti
per la cortese attenzione.

mar inella.levi@polimi.it

www.piulab.it
www.3dprintingcomposites.xyz
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