


/// COMPOSITES -

LIGHTER & FUNCTIONAL

Fibres
Yarns
Fabrics

@ COBRATEX v REINFORCEMENTS

v BAMBOO



l// PATENTED TECHNOLOGY
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l// MARKET

INTERNATIONAL & MULTISECTORIAL
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/// VALUE CHAIN

BAMBOO FARMERS WEAVERS

Raw Bamboo

COBRATEX

Semi-products DISTRIBUTORS

Reinforcements

COMPOSITES
MANUFACTURERS

Equipments,
Composites

Products
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,// BAMBOO INDUSTRIAL FIBRES

VISCOSE

THERMO- =
EXPLOSION B8

COBRATEX

v
@ EXISTING FIBRES ANSWER OTHER REQUIREMENTS

v NOT SUITABLE FOR COMPOSITES

@




,// REINFORCEMENTS

BOBBINS OF CONTINUOUS

RIBBON

v Width : 2mm to 5mm

v" Thickness : 0,15mm to 0,3mm

v Linear density : 600tex to 1200tex

MULTI-MATERIAL

2X2 TWILL FABRIC

v Width - 1,2mm to 2,1m

v" Thickness : 0,3mm to 0,8mm
v Weight : 300g/m? or 610g/m?

UNIDIRECTIONAL FABRICS

& MULTIAXIAL FABRICS

v' Width : 300mm to 2,1m

v" Thickness pli: 0,15mm to 0,3mm
v Weight pli : 150g/m? to 170g/m?

LONGUES FIBRES : “YARN” TYPE

PREPREGS

v" Width : 300mm to 2,1m

v" Unidirectional & twill fabrics
v Thermoplastic and thermoset
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‘y/ ADVANTAGES

INDUSTRIAL PROCESS & QUALITY PRODUCT @

Ly
(@)
&,

MORE SUSTAINABLE

LIGHTER

EXTRA-FUNCTIONALITIES

v" Damping

v" Good water intake response

v" Thermal & acoustic absorption
v Electromagnetic transparency

@ ANSWERS MARKET’S TECHNICAL REQUIREMENTS
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MECHANICAL PROPERTIES

TENSILE YOUNG ULTIMATE DENSITY
=Ya\[={elo R {|={-{e]\W NMODULUS (GPa) STRENGTH (MPa) (kg/dm?)
81.108.03.03 13 280 1,35
2 TIMES LIGHTER THAN GLASS
COMPOSITE REINFORCEMENT
UD / RTM6 RATIO vol. Q FACTOR DAMPING Coef.
CARBON p
HICH  MODULE 60% 80 1.3%
GLASS p /
CRADE S 60% 60 1,7%
BAMBOO /
101.100.03.03 10% 26 3,8%
DAMPING X3 VS CARBON
Note: carbon’s resonance frequency = bamboo damping peaks
ULTIMATE
:
SEA WATER IMMERSION YOUNG MODULUS STRENGTH
FLAX / EPOXY 30 days -58% -42%
BAMBOO /EPOXY 100 days 21% -30%

(open edges)

Note: No reinforcement swelling with water absorption

LIMITED PROPERTIES’ REDUCTION
SIGNIFICANT PROPERTIES’ RECOVERY WHEN DRIED

Source CIRIMAT

Source MECANQ ID

Source IFREMER
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Epuisement des

ressources abiotiques
100

Ecotoxicité terrestre Acidification

Oxydation

photochimique > Eutrophisation

Potentiel de

Ecotoxicité aquatique ,
quatiq réchauffement global

buisement de la
couche d’ozone

Toxicité humaine

— Glass fibre reinforcements
— Flax reinforcements
= Cobratex’ Bamboo reinforcements

Our products absorb CO2:
= glass emissions

x1,5 absorbed by flax

COMPARATIVE LIFE CYCLE ASSESSMENT

FLAX GLASS BAMBOO
Abiotic resources depletion (kg Sb eq./kg) 1,70E-03 1,90E-02 7,32E-07
Acidification (kg SO2 eq./kg) 2,20E-03 1,60E-02 1,49E-03
Eutrophication Potential (kg PO4—eq./kg) 1,40E-03 1,20E-03 2,05E-04
Global warming potentials (kg CO2 eq./kg) -1,40E+00 2,65E+00 -2,10E+00
Ozone Depletion Potential (kg CFC-11 eq./kg) 2 40E-08 2,00E-07 3,99E-11
Human Toxicity (kg 1.4-DB eq./kg) 2,15E-01 9,10E+00 6,94E-02
Freshwater aquatic ecotoxicity (kg 1.4-DB eq./kqg) 5,90E-02 1,70E-01 1,05E-02
Photochemical oxidation (kg C2H4 eq /kg) 7,30E-05 6,00E-04 5,34E-05
Terrestrial ecotoxicity (kg 1.4-DB eq./kg) 8,70E-03 4 20E-02 3,59E-04

Source: Expleo

Average gain for other pollutions :
x100 vs glass

x3,5 vs flax




‘y/ NETWORK: 14 STAKEHOLDERS & MANY PARTNERS

STAKEHOLDERS COMPOSITES & INDUSTRY EXPERTS

SUSTAINABLE DVPT INTERNATIONAL BUSINESS
FINANCIAL ENGINEER J ! INDUS. AGRICULTURE

TSR S YA wree COMPOSITES EXPERTS
MACHINE &

ROBOTICS EXPERTS

WEAVING EXPERTS

COMMUNICATION

PARTNERS BAMBOO EXPERTS

EXPERTS
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t// MARKET OVERVIEW

>150 CLIENTS

Multi-sector

Medical 13%
Energy 2%
2%

Industrial equipment
4%

Building &
Construction
6%

Furniture & design

16%
Transports

8%

Marine
13%

@
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‘// SPORTS & LEISURES
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COBRADIVE - video



https://www.youtube.com/watch?v=OcLKIs_W3Ag&ab_channel=COBRATEXSAS

/// SPORTS & LEISURES




,/ LUGGAGE AND INTERIOR DESIGN
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> 4 /) AUTOMOTIVE & AERONAUTICS




. J/ MEDICAL SECTOR




f// MARINE




// MARINE




l/} SITUATION

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

e PROJECT g il CONCEPTS gms PROTOTYPES OPTIMISATION LAUNCH o GROWTH

TECHNICAL ASPECTS

v" Pilot production capability
v"International patent

v" Sourcing validation

MARKET
v First significant sales

v" Pre-series & series demand
v" Strong Industrial demand

INDUSTRIAL EARLY STAGE



K'// BAMCO - COLLABORATIVE PROJECT

v'  BAMCO-1: 2,6 M€ ; 2018 => 2022 (Finalised)
» New 100% biobased bamboo TP & TD composites development

v' BAMCO-2: 4,3M€ ; Labelled Aerospace Valley Cluster and under review

» Accelerate market penetration
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Ijj COBRATEX FOR A SUSTAINABLE WORLD

GREENER INDUSTRY

(7

Fuel economy

1.
N |

Recyclable
Biodegradability
Wastes reduction @
SUSTAINABLE
Employment DEVELOPMENT,

Fd) S

Air purification

TaEs s o ||» @ Water purification
[T S ZN SR Sl =

BAMBOO AGRICULTURE
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#// LABELLED SOLUTION

ARE PART OF THE

$100050LUTIONS



/// CONTACT

COBRATEX

1 Allée de I'Orchidée,
0 31390 Carbonne
France

Edouard SHERWOOD (CEO)
edouard.sherwood@cobratex.com ./
+33 (0) 6 7566 50 17 v

T T A
/ ///%// /// 7
WWW.cobratex.com G v T
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