COMPOSITES

TECHNOLOGY

AMORIM

AMORIM CORK COMPOSITES



&)

. o | | -4 |
AMORIM S S I 0 e
AMORIM CORK. COMPOSITES

Perfection , by Nature

oCork is the bark of the Cork Oak tree ( Quercus suber),
Is nature's foam, a foam with a unique combination of
properties 0

In NASA Report.
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Cork cells structure A cork Oak tree being harvested
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Our History

Amorim Cork Composites has been manufacturing and supplying Cork based
materials since 130 years, for technical applications .

ACC has a long tracking experience in innovative materials and applications
based on cork, expanding the limits of this unique material .

Amorim Cork Composites is part of
Amorim Group, world leader in
cork  products, dedicated to
industrial customers, with
production sites in Portugal, Spain
and the United States.
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Perfection , by Nature

Cork cells are small, irregular pentagonal or hexagonal prisms.
Fifty per cent of cork is an air-like gas enclosed in the cork cells.
Cork retains unique qualities of flexibility, elasticity and compressibility .

Suberin makes the cork cell membrane
impermeable and the cell airtight

Main Properties :

AHigh compressibility

ALow solid fraction

AAir enclosed in the cells has low
conductivity

ANo convection between cell struture
ARadiation is reduced through the
repeated absorption and reflection at the
cell walls
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Product range

Cork chemical constituents and structure, make it a material with excellent
mechanical properties, maintaining low weight and low thermal conductivity
values.

PRODUCTS DENSITY

NL10 140 kg/m’

NL30 250 kg/m’

NL40

Available in Blocks, Rolls, Sheets and Fillet Strips



S

e~ —Telel ~! ¢
AMORIM =

AMORIM CORK COMPOSITES

Product range Ooest @00 @ ot avalae

Density Mechanical

Characteristics Thermal Damping Sheets Rolls
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Main Advantages - Natural

Cork is harvested without
harming the trees

Each ton of natural cork
fixes about 1,8 t of CO,

46% of our Amorim’s energy
needs are supplied by
renewable sources

More than 80% of Amorim’s
wastes are valorized
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Main Advantages 0 Flexible Supply

AMaterials are made of cork granules and
specific binders

AThe formulation can be tailored to suit
any particular application (fire -proof , anti -
fungi, etc.)

ACORECOK is available in
Blocks, Sheets, Rolls and Strips

ADimensions according customer
requirements

e Max 2540mm —

AOrders shipped worldwide from our two
production  sites (Europe and North
America)
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Main Advantages - Process

Easyto
fabricate

Fast operation
times without
handling
damage

Improved Compatible Multiple
cycle times to all resins Processes
Savings on resin  Syitable for most of Can be used in
consuption and the resins most of common
high curing (polyester, manufacturing

temperatures vinylester process

and epoxy)

B
2

Less
Waste

Reduced joints
and recyclable
trimmings
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Processes Osest @cood @t sitae
Wet /Hand Vacuum Resin Res_?;rrmsfer PreFE)rLegs ResRnFFI'Im
. g | = | |
Lay-up Bagging Infusion Moulding impregnated Infusion
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Main Advantages

=l

Design Acoustic &
Friendly Thermal
Insulation
Easyto adapt High loss factor
to sharp angles and
low thermal
conductivity

~—
-

Compression
&
Recovery

In an impact
situation |,
will recover up to
85% of the original
thickness

4N ¢
-

Stable
material

Low water
absorption and
wider service
temperature
range

0
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M
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Eco
Design

Designing
composites and
contributing
to nature
preservation
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Sheets/rolls :

A Sharp corners made
with one single piece
of core material

Different thicknesses In
the final part:

A Multilayer construction

A Compression moulding
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Main Advantages - Product
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Fillet strips (Edge strips):

A Machinable to sharp edges

A Excellent bending properties



S

AMORIM

AMORIM CORK COMPOSITES

)
J)
1]

B
2

CORECORKproducts have low Thermal Conductivity values due to
| tcibsed cell structure .

ThermalConductivity(W /(m K))

F\
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NL30 NL 40

Balsa Low
alsato Balsa Med

D. D " PVCT70
kg/m3
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Cork cells have a constant cell dimension and geometry, minimizing
resin absorption and resulting in lower

sandwich weight and
improved performance between core and skin.

4,0

— Kg/m2 _(for 6mm thickness)

3,0
2,0

1,0

0,0

Sandwich
NL 10 NL 30

Core
NL 40 Balsa Low Balsa
D Med. D PVC 70

kg/m3
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CORECORK material are suited for sandwich constructions, where
the final assembly achieves the expected mechanical performance .

aviour (MPa)
2,00

1,50

1,00

0,50

0,00 Sandwich Shear Strength

Core- T. Strength

NL 40

PVC 70
kg/m3
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CORECORKproduct range has an excellent elongation at break value
compared with other core materials, result of high resistance against
shear and compression loads.

anical-Behaviour (Mpa)

J‘ ' Sandwich; 3 pbending

“ Corec TensileStrenght

PVC 70 kg/m3
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For the naval Industry, operative and environmental
reliable materials. CORECORK almost
maintaining i tsrength and stiffness.

conditions need
does not absorb water

Water Absorption (%)
400
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NL 30
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vibro acoustic performance .

Loss Factor h
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CORECORK materials present excellent damping behavior due to ‘
c o r kigceelastic properties, playing a key role in the component u
L |
Loss factor
NL10
O ) >~ °
: Q7 " A~ A
= = = o 70 kg/m3 PVC foam
T T T T T T T !
200 400 600 800 1000 1200 1400 1600

Frequency [Hz]
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CASE | 0 Touring & Competition Kayaks

AHand Layup + Vacuum bagging

Almproved manufacturing  cycle times
(10 to 30%)

AReduction of environmental impact
during production and end-of-ife disposal
(usage of 60% in volume of natural core
material)

A Reduction of total CO, emmisions (LCA)

A Reduction of waste disposal costs (-18%)

Almproved work conditions, with no
V O C arsl HAC from the core material
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A CORECORKNL10 is flexible and
adapts easily to narrow cavities
and sharp radius

ANo changes on construction
methods

A Fast sheet positioning with easy
trimming operation

A Reduced hand lay-up times
A Lower resin usage

A Core waste is
100 % recyclable
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CASE | | 0 Floating raised floors - Ceramic

AHand lay up

A Ceramic Tile construction meets
High Traffic class

A Replacement of nonwoven fabric

A Improved manufacturing cycle times
(25 to 40%)

A Savings of1 kg of resin per 500x500 tile
(less 4 Kg per square meter)
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CASE | | 0 Floating raised floors - Ceramic

A Supply of customized
CORECORK NL30 pre -cutted
kit

A Reduction of waste
disposal costs (-14%)

A CORECORK waste is 100%
recyclable
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CASE Il 8 Surf Board

A Green surf board
A Superb aesthetics

A CORECORK NL10 blanks with customized

length J—
g -

y

A Pre-assembled string optional

A Improved impact
resistance
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CASE Il d Surf Board
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A Hollow design for weight savings
A Easy CNC machining and sanding operations

A Improved working conditions with much less
V O C amsd HAC

A Reduction of
waste disposal
costs (-23%)



