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JEC: anon-profit organisation dedicated to Composites:
Our mission:

We are:
fully and entirely dedicated to the composite materials community;

promoting all kinds of composite materials, technologies and applications;

covering all markets and countries worldwide;
fostering the applications of composites based on their benefits & properties.
supporting diversity, inclusion and international dialogue;

acting as a non-profit organization, reinvesting its earnings into its missions;
“JEC: Connecting the World with Composites”
JEC



serving the composites industry for 60+ years :

Creation of a first information bulletin, which is nowadays the

the world's leading magazine
dedicated to composite materials, their technologies and
applications.

A first conference on composites was created, which over time

became the world's leading international composites
show.
Creation of the the most sought-after

recognitions in the composites industry worldwide

First edition of the the leading startup
competition in the world of Composites and Advanced
Materials



Events: the place to meet & make business:

World

The leading event of
the composites

industry

Exhibition
Business meetings
Conferences
Planets

Startup booster
Awards
Networking
Villages

Live demo

Forums

Business meetings

& conferences

FORUM
DACH

FORUM
South-East Asia

FORUM
Italy

FORUM
Central Europe

Talks

Conferences

COMPOSITES TALKS
Brazil
Middle East
Taiwan
Nordics
Japan ....



Media: a wide offer of print & digital content:
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Download The Media Mobile App !

JEC Magazine current and past issues,

JEC Observer and special issues,
JEC Market News daily updated,
on your smartphone or tablet,

with reading mode and videos.

Link to download:



Apply to the JEC Innovation programs!

COMPOSITES
INNOVATION AWARDS

Celebrating the best collaborative achievements

COMPOSITES
STARTUP BOOSTER

The leading startup competition on materials




Tell

us your stories!

Gaws Low,

Fowren Sarras

South America !

Several markets have fuelled the of
materials markets in South America, such as construction, transportation, agri-
business, leisure, oil & gas, corrosion and sanitation, aerospace, marine, wind
and electric energy. Large end-users such as Embraer, Mercedes Benz, Volvo,
Volkswagen, Alstom, Marcopolo, Busscar, John Deere, Petrobras, GE and Gamesa

were for pi

and

reated 1982, the

Cesar Group in Goids,

Brazid, delivers inoovatve
construction  and  logistics
sobutions, In 2006, & cresed
Cesar Sistemas Construtivos, a
compuny spectalising in offsite
construction with its bybrid
modulir comtruction system,
2 metallc structure with walls
and celings in composites
The company's munafacturing
purk s hesdquartered n the
Vice President José de Alencar
Industrial Comples, in Apare.
cida de Goilnia, in an area of
0,000 m’, and it has branches
in Brasila, Rio Verde, and
Uberlindia

projects that would take composites to another

level in Brazil and South America. The following projects exemplify some current

trends.

Off-site modular construction
is ideal for temporary or
permanent  structures.  The
comgpuny has # broad portiolio
of products serving areas such
as healtheare, edacation, events,
housing, and busness. The
competitrne sdvantages of sving
composites in these buildings
are thermal and acoustic com-
fort, durabvlity, ease of cleaning,
very low maintenssce, and

speed of implementation.

The composite pamels are
carrently  manafactueed by
manaal lamenation. However, as
062023, it will be a continuons
lamination process. The core
(thermencoustic  insulation)
used is Beopir, 2 vegetable oil

The sapporting structures are
metallic, but in the near future,
the intention is to make them
out of pultraded compostes.
Maodules can also be construct
doffste. They are prefabricated
in the factory and taken 1o the
installation site, where the
assembly takes place. Cuerent
production is between 10 and

2 modules per day, represent
ing 180 tons of composites per
yeac. The compuny’s vision for
2023 is to double this volume
10 24-26 modules per day. Dur-
ing the pandemic period, the
modular building system was
widely used. A highlight was
the modular hospital project
supplied to the Piracicaba City
Hall (SP-Beazil), which was

d $8days.
The 620 m” structure had 44 beds.
focCovid: .

Japan as places with the greatest
opportunities for  modulac
construction to develop
Modubar constriction market
report by type (permanent,
relocatable), material (steel, con-
crete, wood), modddes, end-use
(renibential, retal & commenis,
education,  healthcare,  office,
hospitadty), and region - Global
Forecst to 2025, Marketsand
Maskets Research Private Ll

Rogga  Empreendimentos,
founded in 2006 in Joinville,
in the south of Brazil, has
the objective of expanding
access to housing. The com.
pany's strategy is based on inno-
vation with 3 focus o0 advancing,
mdustraaliation processes and
increased  prods With

ry support, genesatos, and other
inems foe full operation.

Acconding to a survey peb.
lished by MarketandMarkets
Rescarch Private Ltd (1), an
annual growth rate of 3.75% is
forecast foe the ghobal modular
comtriction market. between
2020 and 2028 This sudy
points to Beazil, China and

this focus on industriakisation,
Roggs intends 1o expand
iy mamufacturing space, in
arder to be self-ufficient in the
productson of its stractural ele
ments and thus ensure quality
and standandisation, reducing
conts and waste. In 2018, the
company started workimg with
G12 Innovation, 3 comspany
specialised in composites, to

N149 January - February 2023 / JEC COMPOSITES MAGAZING

Eve Air Mobility and Embraer announce first eVTOL
production location in Brazil

Zund establishes a new subsidiary in Brazil

Ziind Sy

hnik AG is /ing even closer to its Brazilian customers. As of the beginning of

2024, Ziind acquired its long-standing sales partner BG Solugdes Tecnolégicas. which is based in

Porto Alegre.

Planefibra embraces a movement that aims to
reposition FRP tiles in Brazil

Fibreglass reinforced plastic (FRP) tiles are trendy in Brazil, mainly b

of their

Y

which allows natural light to be used. However, this popularity has not prevented them from suffering

Gatron signs contract with Alstom

Brazilian G

facturer of posite parts, signed another contract to supply

seats for 22 Alstom-manufactured trains. The trains will be part of Line 6-Orange of the Séo Paulo

subway.




INDUSTRY TRENDS



#1 trend:

COMPOSITES

MAGAZINE

JEC COMPOSITES
MAGAZINE
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Composites, key enablers of sustainability:

Composites are the materials of choice to decarbonate the economy and develop more
durable solutions. Their properties have gained more and more interest for various sectors.

o

They open up

Smarter unlimited
possibilities
for a more

Q
Resilient |mmm—

sustainable

JEC




Sustainability, a challenge for composites industry itself:

energy, raw material and resources consumption, production scrap,...

via thermal, mechanical, chemical processes.
parts replacement, repairing, healing, maintenance, testing.
reintroduction of parts and components in process.
by using composites parts for a different use.

Circular

Linear



New skills, expertise & indicators are requested / compulsory:
CO2 footprint / Mass Balance Certification / Cradle to Gate / Grave LCA (Life Cycle

Analysis)

TN
2 f
REDcert dam
W
, International Sustainability
& Carbon Certification

Biomass Balance

RAW MATERIALS SUPPLY CHAIN

Huntsman to showcase sustainability
through advanced chemistry at JEC
World 2024

Huntsman returns to JEC World 2024 in March with a resolute commitment to
through cutting-edge chemistry. Visit booth
K32 in hall 6 at JEC World in Paris from March 5th to 7th where the team will

| groundb 9 that b to
driving in the global y.

HUNTSMAN HUNTSMAN PRODUCTS
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Emerging market of secondary products & intermediates:

FAIRMAT LINEAT AFFT Tape
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Ongoing process of certification of products and production units:

I
Swancor obtained “The first GRS Certified K " .
ordsa’s circular production model

100% Recycled Carbon Fiber” accredited with ISCC Plus Certification

GRS certified recycled f

areuiarrecycingmater.  HRC has obtained GRS 4.0 certification for
the first GRS certified 1(

Swancor. carbon-neutral products

Two recycled ca|

productsindepd  Teijin to produce Tenax carbon fibre from
comprehensive ISCC PLUS certified sustainable raw
Standard 4.0 ce .

materials

Teijin Lir|
Carbon
biomassg
certifica

European Toray unit obtains ISCC
certification for carbon fibre production
plants

Toray Industries, Inc. announced that its French subsidiary, Toray Carbon Fibers
Europe S.A,, has i ISCC PLUS' certi ion for its Lacq and Abidos
production plants in South-West France .




First demonstrators of recycled material in aerospace parts

VESO Concept: Air Inlet Outer Surface CETIM : recycling of production
(AIOS) part in recycled carbon fibres waste material into access panel as
part of TERRA PRETA Project
(Thermosaic recycling process)

rCETIM %

rICETIM %




Main types of reinforcement fibers:

Evolution of the composites market - By fiber type - 2000-2022 - In volume

Glass fibre share > 90%

Share in value

A

15

12

Market

breakdown

by reinforcement
fiber type 6

(in volume)

0

2010 2020
Total market size (Mt) 7,4 7,9 8,5 10,4 11,2 11,2

> 2022
2% ]
0,0 19%
U
0,6
4%
Il Others
* Aramid
¢ Aerospace
11,9 76% ¢ Energies
? ¢ Consumer goods'"
¢ Automotive...
Il Natural fiber®
Il Glass fiber
2021 2022 2022
12,1 12,7



Increasing number of applications with natural fibers:

SOSNT 7 Za

Hexcel launches HexPly® nature range

Hexcel has developed a new product range that combines Hexcel resin systems made with bio-
derived resin content with natural fiber r ts to create ions for aut,

Winter Sports, Marine and Wind Energy applications.

Porcher Industries is launching a new range of flax
fiber-based thermoplastic composite materials for
the automotive industry

@ new range of ¥
primarily of flax fibers grown, selected, mixed, and woven
in France. that injection

@Karl Mayer
Bcomp

KTM

BMW M




Main types of resins matrices

Evolution of composites market - including thermoplastic market share - 1980-2023 - In volume

15 .
12 :
CAGR Cost index
1980-2023 2023
I Thermoplastic 1% 1.0
9 + Main applications include a i pace...
* High flexibility, high envi light weighting, lower cost ¢
Market size «Main process of injection molding.
(volume, Mt) I Thermoset 2% 1.1
6
3
27
0 Delta

1980 1990 2000 2010 2015 2018 2019 2020 2021 1980-2023

Thermoplastic™
market share (%) 2% 10% 29%  35% 38% 39% 39% 39% 39% 39% 39% +37 pts



Transition to Thermoplastics:

Structural component demonstrator of the HAICoOPAS project* with welded UD PEKK/carbon.

Hexcel and Arkema achieve a first
thermoplastic aeronautical composite
structure demonstrator at JEC World
2024

*Hexcel, Arkema, Ingecal, Coriolis Composites, Pinete Emidecau
Industries, Institut de Soudure and CNRS laboratories (PIMM, LTEN)




Development in matrices & resins to match new challenges:

On top of the Thermoset/Thermoplastic transition, the introduction of new types of « hybrid »
and bio-based resins is getting more interest as well as repairable or self -healing resins:
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lled during the degrad:

SWANCOR Recyclable Thermoset resins ADITYA BIRLA Recyclable Thermoset SICOMIN Bio-Based Epoxy resin

MALLINDA Vitrimers ATSP Estherm Advanced Aromatic
thermosetting copolyester



Evolution of manufacturing processes:

Labour intensive, manual processes slowly declining, vs injection & continuous processes

100% Others (TFP, 3D print)
90% Filament winding
Pultrusion
80%
70% Resin infusion
60% 20% 20% 23% 23% 23% 25% L .
Market Injection molding
breakdown by 50%
manufacturing
process 40% Compression
(in volume)
30%
Prepreg Layup
20%
Spray-Up
10%
Hand Lay Up
0% L

2010 2012 2015 2018 2019 2022 J E C



Large scale additive manufacturing

Thermwood LSAM additive printer 510 live
printing at JEC World 2024

Thermwood will be LIVE printing an autoclave capable tool for composite layup of an
airplane engine air inlet duct on an LSAM Additive Printer 510 in the LIVE Demo Area
located in Hall 6 at JEC World 2024 in Paris, France on March 5th-7th. They will print a
new tool each day with material from a different material supplier (Sabic LNP™
THERMOCOMP™ AM ECO04EXAR1, Airtech Dahltram I-350CF, and Techmer PM
PESU-1810).
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Automation in production with AFP, ATP and APP (Fiber, Tape
and Patch Placement), 3D Weawing, Preforming

2 2




The new era of material informatics:
Industry 4.0, Automation, NDT, Data /Al, etc

Fully digitalized End to End materials, from raw material definition to life-time monitoring

Efficiency

Risk Assessment & Control
Health & Safety

Time to product

Event resolution time

Process Optimization
& quality control

Parts&Structure
Optimization

Al Image analysis to
fast track process
parameters

Materials & Process

o develobment Design, ' optimization &
Substance definition P Multiphysics Modelling Accelerate quality
] Data Analytics control
Quantum Chemistry Molecular Dynamics Finite element analysis
Molecular design Al to forgcos’r test o!o’ro & fast
Data science track resin formulation

Material Digital twin
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JEC

CONNECTING THE WORLD WITH COMPOSITES

www.jeccomposites.com
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