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The founders

THE BEGINNING
OF FIBERLINE

It was in 1979 that Dorthe and Henrik Thorning laid the foundations for
Fiberline in the village of Nr. Bjert near Kolding, Denmark.




FIBERLINE

BUILDING PROFILES

Pultruded FRP profiles
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A unique material

REINFORCEMENT

(mats and rovings)

i Carbon fibre  Aramid fibre

MATRIX

(injection)

R INZ
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Roving types
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Matt types

Bi-directional
complex matt

Weave Complex matt

Continuous matt

0 0
0°/90 0°/90° membrane

Random fibre
orientation

0°/+/-45°/90°

+ random fibre

membrane
+ random fibre

orientation

orientation
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Conversion process

Different energy consumption compared
to output

Resin drawn across and through
reinforcement by vacuum

Not all geometries can be produced by all
production methods

=>
To Vacuum Pump

Loz
Hand Lay-up Resin transfer molding
>
Rotating Mandrel ':s\\‘

Resin injection

g Ventilation
& i, < a 4
‘ 2 = lﬁ*
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Conlmuuus Strand Roving

Heating and curing Pulling devices Saw
Reinforcement

Filament winding Pultrusion
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Conversion process

Resin-injection pultrusion

Resin injection

Resin mixed additives is being injected
under high pressure into the tool.
Parameters like temperature, pressure,
line speed and flow-rate are being
monitored to ensure full wetting of fibres.

Resin injection

ﬁi -
35_

Reinforcement

Rovings’ and woven fabrics are stored

on shelves and have unique placement in
each product to enhance the properties
and optimize the production.

Reinforcement

Heating and curing

Heating and curing

Curing process is initiated by applying
gradually heat through the entire length
of the die. Depending on the resin mixture

the temperature can range from 80-250°C.

Pulling devices

Pulling devices

Pultrusion is a continuous process therefore,

the machine must pull the profile constantly.
Depending on the geometry of the profile, either
belt type or reciprocating puller can be used. Pulling
forces up to 50 tons are possible.

Ventilation

Saw

Saw

Flying CNC-based saw with a diamond-tipped
blade. Saw assembly is housed in closed
container to reduce the noise and dust
formation from cutting.
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APPLICATION
AREAS
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Low weight CE marking Corrosion-free Minimal Sustainable
maintenance  manufacturing process

Bridges
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Low weight CE marking Corrosion-free Minimal Sustainable
maintenance manufacturing process
Durability
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Low weight CE marking Corrosion-free Minimal Sustainable
maintenance manufacturing process
Construction
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Low weight CE marking Corrosion-free Minimal Sustainable
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Architecture

FACADES
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Architecture

PAVILION
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The profile

1200X120X12

Weight; 6,98 kg/m
Production speed,; 0,40 m/min
UD rovings: 630 psc
Matts: 8 psc

Resin: Polyester

+100 kN

m

4.0 meter
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FIBERLINE

BUILDING PROFILES

Future construction Y

A STRONG




Material properties

Tensile Strength MPa ! Density g/cm3
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Material properties

Tensile strength [MPa]

Hooke’s law

Steel s235
Fiberline SP E23

Extension [%]
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Fiberline Alu Steel Wood




Material properties

Thermal conductivity

W/°K-m

250
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Fiberline

Alu

Steel

Wood

Thermal expansion coefficient
10°¢ (m/m)K?

7z

Fiberline Alu
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FIBERLINE

BUILDING PROFILES

+ 40 years’ experience




Certified quality
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EN 13706
The German university RWTH

documents that the structural profiles

from Fiberline meet the European
standard EN 13706.
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CERTIFICATE

This i 0 cartiy that the management systerm of
Fiberline Composites A/S
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FOR A I\/IORE
SUSTAINABLE FUTURE




Energy efficient process

Air Pollution E 106 m3
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Fiberline waste management

A grinding mill at the plant reduces The calorific value of the granulate is
the composite to granulate adjusted by blending with other recycled
materials in a patented process

Komposit dfald Aluminiurnoxydlso t
200t
Kalksten
1000t 200 t
Kl When recycling 1000 tons of Fiberline
450 t profiles in cement manufacture, You save

1000 tons of fuel and raw material % Compos'te Recycl'ng
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FUTURE OF
COMPOSITES
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Future of composites

Better understanding of materials and process

More optimized cross sections

Less use of material - greater load capacity
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Future of composites

Fibres

- Fiber production based on renewables energies sources

- Focus on natural fibers

- Focus on reused/recycled fibers

Banana Pineapple



Future of composites

Production Energy (GJ/T)

Sisal* |25
Flax* | 2.8

Hemp* |42
Glass Fibre (GF) [ 317 |

Carbon Fibre (CF) | :55.0
|

0 100 200 300 400

* Non-bleached

Ref.: Nitin Jauharia*, Raghvendra Mishrab, Harischchandra Thakurc. Natural Fibre Reinforced Composite Laminates —
A Review. 4th International Conference on Materials Processing and Characterization. ScienceDirect,
Materials Today: Proceedings 2 (2015) 2868 — 2877



Future of composites

Fiber

Flax
Hemp
Jute
E-Glass

Carbon (T300-T700)

Strength
Density (g/cm3) (MPa)

1,45 800-1500
1,48 550-900
1,46 400-800
2,55 2000-2400
1,8 3500-4900

Stiffness
(Gpa)

55-75
40-65
15-35
70-74

230

Specifik strength
(MPa/g cm?)

550-1030
370-600
275-600
780-940

1900-2700

Specifik stiffness
(GPa/gcm3) Elongation (%)
38.52 1.5-2.0
27-44 1.6
701 1.8
27-29 :
128 1.5-2.1



Future of composites

Composite Skin
(Fibre Rovings / Resin)

Patented sandwich pultrusion ﬁ

Composite Core
PT / Resin

Credit; : FPInnovations , Pointe - Claire ( CA)
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Future of composites

1) Adding non-recyclable polyethylene 3) Bio based resin systems
terephthalate (PET) waste to
thermosetting resins

2) Thermoplastic resins
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