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"Please estimate the likely impact (severity) of the following risks over a 2-year and 10-year period."
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GREEN DEAL EUROPECQC obiettivo: neutralita climatica entro il 2050

QQQ

@@ assorbimenti di gas serra
2 grazie a pozzi di assorbimento
del carbonio come le foreste

finanziamenti per una
transizione giusta

A

energia rinnovabile

efficienza energetica

emissioni di gas serra riconducibili a
tutti i settori economici, tra cui industria,
trasporti, energia, agricoltura e rifiuti

Principali settori
d'azione

®

adeguamento del
carbonio alle frontiere per
determinate importazioni

tassazione dell'energia

piu combustibili alternativi
e piu stazioni di ricarica per
veicoli elettrici

TRANSIZIONE
VERDE

Ridurre, entro |l
2030 le emissioni
nette di gas a
effetto serra di
almeno il 55%

rispetto ai livelli
del 1990
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GREEN DEAL EUROPECQC obiettivo: neutralita climatica entro il 2050

COMPOSI T
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Obiettivo principale : circolarita

Animal and
vegetable ‘ dation/
/ Waste Reuse

Circulary
reuse

Extraction of

fibres/nano-
structures
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Multifunc-
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Processing

Final Use




Produzione Mondiale delle plastiche piu Comuni
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Produzione Mondiale delle
plastiche piu Comuni 2018 -2023
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/~  Total global plastics / Global mechanically & chemically Global bio-based
production recycled (post-consumer) plastics and bio-attributed plastics
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B1O POLIMERI
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La biodegradabilita
& la capacita di sostanze e
materiali orgainici di essere

degradati in sostanze piu
semplici mediante |'attivita

(enzimatica) di microorganismi.

. Lh59Dw! 5
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o

Quando il processo biologico
& completo si ha una totale
trasformazione delle sostanze
organiche di partenza in
molecole inorganiche semplici:
acqua, anidride carbonica e
metano.

/

13}

|l fenomeno della 4

biodegradazione fa parte

del ciclo naturale della vita .

sulla terra, incentrato sul

carbonio.
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Grazie all’aftivita di
fotosintesi di piante ed alghe

‘e all'energia del sole,

I'anidride carbonica viene
sottratta all’atmosfera per
sintetizzare gli zuecheri

ele cxltre_ sostanze impiegate
dai vegetali per crescere

e svilupparsi.
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La capacita di un materiale
organico di trasformarsi in
compost mediante il processo
di compostaggio.

\
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Il compost & il prodotto finale
della biodegrdabilita dei

materiale organici di partenza.

| materiali organici (in genere
rifiuti) diventano compost
attraverso la laoro disintegrazione

e biodegradazione aerobica
(ciog in presenza di ossigeno).

L[ L¢! Q

Il compost maturo assomiglia

ad un ferriccio fertile e per la sua
ricchezza in sostanze organiche
& impiegato come fertilizzante.




PRODUZIONE BIOPLASTICHE

Global production capacities of bioplastics
(by material type)

Other 1.1% 4.5% PBAT

(bio-based/

non-biodegradable) 0.9% PBS
@ PE 14.8% "~ 20.7% PLA o
@ PET 4.2% 3.9% PHA ®
® PA 1.1% '/17.9% Starchblends @
®rp 3.9% '/ /3.6% Cellulosefilms? @

PEF’ 0.0%
@®FPT 13.3%
L L X X X 20000
Bio-based/non-biodegradable Biodegradable

48.5% 51.5%

'PEF is currently in developmeant and predicted to be available at commercial scale in 2023.  ? Regenerated cellulose films



PRODUZIONE BIOPLASTICHHH TORI
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ACIDO POLILATTIERPLA

Destrutturazione dell’
amido per dare
Raccolta Trattamento del glucosio
mais per estrarre
amido
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Biopolymer

Cellulose

Chitin / chitosan

Lignin

Alginate

Bioplastica «da biomasse

Organiovaste
stream
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LE BIOPLASTICHE COMPETONO CON IL CIBO?

Land use estimation for bioplastics 2022 and 2027

Food & Feed ]
1.24 billion ha = 25%*

. Material use’*
/106 million ha ~ 2%*
'/ Biofuels

"~ 200 million ha = 4%*

Bioplastics

2022: 0.8 million ha = 0.015 %*
2027: 2.9 million ha = 0.058 %*

Source: European Bioplastics (2022), FAO Stats (2020), nova-Institute (2022), and Institute for

GLOBAL AGRICULTURAL AREA

Pasture
3.3 billion ha

>Arable land>

1.7 billion ha

*In relation to global agricultural area, ** Including

. . . . . . oL, . . approx. 1% fallow land, ***Land-use for
Bioplastics and Biocomposites (2019), University of Virginia (2016). Info: www.european-bioplastics.org

bioplastics is part of the 2% material use
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Cosa sono i Materiali Compositi

:
:

Particulate Short Eiber Corllt.inuous




* PAD)

e PP?
* PEEK™
* PPS®
* PEKK
* PEI
*PC

* POM

* PLA

e Others

A

* More ductile

* Possibility
to recycle,
melt,
reshaped

Glass

 « ECR

* Others

\ §

* Low-cost

material

* Commonly

used

* PAN poly-
acrylonitrile-
based

* Pitch-based®

A4

e Higher
strength
» Higher cost

Aramid

* Para-aramid
* Meta-aramid

v

*Very high
strength

sHeat &
chemical
resistant

Natural

* Bamboo
* Hemp

* Cotton

* Kenaf

e Jute

* Coconut
s Flax

¢ Others™

]

* Environment

friendly
material

(biomass)

Basalt

* Pure molten
basalt rock

* Fire

Additives

: e Thixotropic

agents

: *Pigments

& colorants

retardants

* Suppres-

sants

: e UV inhibitors

& stabilizers

: e Conductive

additives

. »Release

agents

l

* Modification

and
enhancement
of resin
properties



Proprieta Meccaniche del
Materiali Compositi

B Modulo Elastico B Resistenza a trazione
B Modulo Specifico B Resistenza Specifica
Data 1
250 1400
800
200 : .
‘ D D N |00 o i o P — 700
P
9 T e 600
= 150 @ 100 = P

g 80 & o | | 3
m N e 500 ©.
L » O 80 o —— - 2
2 600 5 2 | | S
) 100 e e 400 B
= g < : : %)
3 3 60 i 3
gl R 300 &
(¢
Q




Pressure Vessel Failure
(Long Haul Trucking)

AE.glass fibers/epoxy resin

AFilament wound over
HDPE plastic liner

A2:1 ellipse dome

ADesigned for 120 psig wit #1000
5 O Safety faCtor FORWARD ENDJ 3 " " ' ’;_
Alnadequate design: L. & 5
ABmtbonmﬁlaletﬂmmOgvgy o v S
AStress ratio of 1:0 .

APoor transition region
design




Strutture sandwich

solid Metal

Sandwich

Thicker

Sheet Construction sandwich
* 4t
i ¢ 21
Relative Stiffness 100 700 3700
7 times more rigid 37 times more rigid!
Relative Strength 100 350 925
2.5 times as strong 3.25 times as strong!
Relative Weight 100 103 106

2% increase in weight

6% Increase in weight

A striking example of how honeycomb stiffens a structure without materially increasing its weight.



IL MERCATO DELLE FIBRE DI CARBONIO

Introduction
(1971—1983)

Growth
(1984—1993)

Expansion
(1994—2003)

Full-scale Expansion

Rapid Expansion

(2012-)

Thousand Tons / Year

(2004—2011)
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Fishing rods ennis rackes Pressure vessel Large aircraft program

uoljedliddy urely

Aircraft secondary structure

Golf Shafts

Aircraft primary structurd pngineering, Marine

Machine parts

Wind blade
Automobile




Il mercato del compositi copre
principalmente 15 applicazioni

ENERGY 1. Renewable energy

2. Qil and gas (pipes and tanks)
ELECTRICAL & ELECTRONICS 3. Electrical, electronics, telecoms and appliances
CONSTRUCTION 4. Building and civil engineering

5. Pipes & tanks, water treatment and sewage
MARINE 6. Marine transportation and shipbuilding
CONSUMER GOODS 7. Sports, leisure and recreation

8. Design, furniture, homes
TRANSPORTATION 9. Automotive and road transportation

10. Railway vehicles & infrastructure

AEROSPACE 11. Aerospace (commercial and military aircrafts)”
OTHERS 12. Medical and prosthetics

13. Equipment & machinery
14. Defense, security & ballistics (excluding military aircrafts)
15. Other composites end-use areas




Utilizzo dei Materiali per alcuni campl
di applicazione

Wind Marine Electrical & Aero- Consumer Trans- ;
B Gunad  Actiofs | apaten goods" portation  COnstruction
100%
13%
0% 10%
80%
70%
60%
Penetration of
composites 50%
per industry
in 20239 499
(in volume, in %)
30%
20%
10%
0% m
Penetraﬂonzg';:_uase +21 pts +7 pts +6 pts +7 pts +6 pts +4 pts +<1pts
Composites market
o e 0.7 0.4 22 <0.1 1.0 3.1 3,3
Il Other materials Bl Titanium & alloys
B Textile Bl Glass
B Copper Bl Aluminium & alloys
I Plastic Bl Steel
Bl Concrete & masonry Il Composites

% Wood




Il Mercato dei materiali compositi in Volume

TYPE OF FIBER USED BY VOLUME

Natural
fhon e
o1
2%

Glass
89%



Il Mercato dei materiali compositi per Valore

TIPE OF FIBER USED BY VALUE

Natural

4%
Carbon

18%

Other
2%



COMPOSITE
APPLICATION

AEROSPACE AUTOMOTIVE MARINE OTHER

(sport, buildinggtc)

Lightweight marginal costs in €/kg

‘:ﬁ ﬂ Aerospace Up to 40.000
i
—n&,._.‘j Civil Aviation Up to 450

& Automotive Up to 10

Quelle: Dr. A. Mertz, Honsel GmbH | Fachtagung Automobil-Leichtbau




Le tre eta dei materiali per applicazioni aerospaziali

CONCORDE

WOOD AND shiniii "
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COMPOSITES




747-400 Composite Applications

T4T 1

A
"""""
.
o
.

Materials

Bl Composite
P [ steel
.............. , B Titanium
. [ Aluminum
ooo® & [C] Miscellaneous

BOEING CLI292.41




7571767 3%

757 Composite Applications

- ﬁ;‘;‘;“"} Pounds used ~ 3340 e
= Keviar J Pounds saved ~ 1490 e by
B Fiberglass upperandiower [\ Stabilizer tip fairings— Y //— Rudder

Materials

Bl Composite

[ steel

B Titanium

] Aluminum

[ ] Miscellaneous

TE flaps

Main flap cove panels

— Flap track fairings
(below wings)

-/ & L

¥ Heat shieid L -
f MLG strut door Cowl components l_ =

Nose gear MLG trunnion

doors fairing and door ¥ Lower fixed LE panel




767 Composite Applications

7571767 3%

Materials

Bl Composite
[ steel

Bl Titanium
[] Aluminum
[] Miscellaneous T

Flap linkage
fairings (typical)
Fwd and mid

* Line position 219 and on
** Consult the drawing/Structural Repair Manual for specifics



/77 Composite Applications

777 440,

Improved composite application

Materials o

Il Composite
[ steel

B Titanium
] Aluminum Figure 6 — composite parts of the Boeing 777

[1 Miscellaneous :
source: Boein



787 Composite Applications

Other

_ Steel 5%
B carbon laminate 10%
Carbon sandwich Titanim Composites
B Fiberglass 15% 50%

B Aluminum

|| Aluminunvsteelltitanium  Aluminum .
20% Courtesy of Boeing
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Carbon structures: the drawbacks

Bird strikes Ground operation
vehicle impact

STELIA <
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Hailstone Impact Bird Strike Lightning Strike
- CAl Strength - CAl Strength - Electrical Conductivity




Perche aumentare la tenacita?




Wind mills. Typical length 25-80 m
monolithic structures of complex shape, durability for 20 years)

B P il
=

Blade Mass [T)

Gamesdas1284 is a blade built
in two parts




Glass Fiber Wind Mill

2

£
i
<
¥
f

—— Wind turbine blade specialist LM Glasfiber
(Lunderskov, Denmarkl] maintans Iits own
testing facilities, capable of testing blades up to
80mv/262 ft in length. But for many turbire
builders, blade testing must be outsourced to
independent testing entities. As blades get
longer, available test sites are few. W

{1 Glasfibir

S
rez |

Sl
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Wind blades with hybrid glass/carbon composites

A SSP Technology's 83.5 m. blades were the biggest to have ever been produced (172 m rotor
diameter).

They have been made for Samsung's 7MW offshore turbine.

In Scotland they will be tested as part of the Samsung 7 MW offshore turbine that will be installed
in Korea. Commercial release is set for 2015.

A structural blade design concept of a carbon and glass fiber hybrid, materials able to provide the
necessary strength, buckling and deflection resistance, was developed.

A Actually the largest is LM 88.4 P for offshore turbines

(https://www.Imwindpower.com/en/products-and-services/blade-types)




