Fibremod™
Fibre reinforced
polypropylene for light,
integrated, high
performing solutions
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Our Key Messages

Lightweight

Aesthetics

Global Expansion

Reducing vehicle weight with global innovation.
Borealis and Borouge are driving innovations
in car materials. Working with vehicle
manufacturers and other value chain partners,
we are dedicated to realising tangible benefits for
the industry, drivers, and the environment.

Providing freedom in design and delivering
innovatice surface aesthetic solutions.
Primerless paint systems for exterior plastic car
parts are on the rise because they reduce cycle
times and system costs, thus enabling a more
sustainable production solution.

Expanding global supply capabilities and
strengthening global support on a local basis.
Borealis and Borouge have a global footprint,
providing tailored support to automotive tiers
and OEM partners around the world.

In addition to our cutting-edge innovation, we
offer our partners the assurance of unrivalled
quality control and a global footprint.

“However, a two-step paint process – colour and
clear coat – imposes stringent criteria on both
polymer and paint.”

Global production. We have 16 production sites
making polyolefins for many different applications.
Several of our European, Asian, North and South
American plants produce specific thermoplastic
polyolefins and polypropylene compounds for the
automotive industry.

Introduction to fibre reinforced polypropylene

Fibremod™ – Superior properties and benefits

Borealis Fibremod™ technology consists of high performance

length. Fibremod SGF is usually converted to parts using

Stiffness and impact performance

short and long fibre reinforced polypropylene materials,

injection moulding technologies, including more complex

produced by Borealis’ proprietary technologies and process.

processes such as injection compression moulding and

Borealis has designed its Fibremod compounds to meet the

injection foam moulding.

specific requirements of automotive, appliances and building
and construction applications. They provide a complete

support. This combination maximizes the fibre length in

product development, its unique production process for

both pellets and the final part providing the optimal

glass fibre reinforced materials and tailored customer

balance between strength and energy absorption.

Fibremod PP long glass fibre (LGF)

to offer cost efficient solutions through weight saving, parts
integration, processing efficiency and reduced energy and

Fibremod LGF meets the requirements for high dynamic loads

material consumption.

and low creep behaviour. The pellets’ long fibres lead to tensile

Comparison of expected stiffness and impact balance of unreinforced PP compounds
and PP reinforced with SGF, LGF and CF.

strength of up to 170 MPa, excellent creep resistance and

The comparison of stiffness and impact performance of

high impact strength, combined with an excellent performance
to cost balance. Borealis has developed proprietary

three product groups:

technology for producing Fibremod LGF. This technology
uses the pultrusion process to increase fibre length in pellets

Fibremod™ technology portfolio
Fibremod™
long glass fibre

Fibremod™
carbon fibre

Fibre length
3–5 mm

10–15 mm

Automotive

Automotive

(dashboard carrier,
structural carriers, door
module carrier,
tailgate structure – visible
and non visible …)

Appliances

(ventilator, fan systems)

Structural products

(pumps, washing machine
tubs, structural carriers)

combinations for tailor-made solutions. The product portfolio
covers glass fibre contents ranging from 20% to 60%, with

0.5–1 mm

Typical applications
(dashboard carrier,
structural carriers, e-boxes,
air intake manifold, battery
tray, front end modules,
pedal and pedal carriers,
head lamp housing)

fibre impregnation and a broad range of fibre and matrix

Automotive

Structural products

PP-copo

in high speed deformation combined with good surface
appearance for visible parts. Fibremod LGF compounds
typically have excellent flowability for smooth processing and

Stiffness and impact performance of the different grades in Borealis’ Fibremod™ portfolio

low anisotropy shrinkage (warpage).
17,000
15,000

Fibremod PP carbon fibre (CF)

not previously seen in PP, at up to 16,700 MPa. Combined
with extremely low density, this qualifies Fibremod Carbon

Fibremod SGF is the material of choice for static loads,

as a lightweight construction material with the potential

with the widest processing window and excellent surface

to replace conventional engineering plastics, high

aesthetics. It offers the best balance of performance to cost

performance plastics and other lightweight metals. Fibremod

and is available with glass fibre content ranging from 10%

Carbon compounds are very cost effective, resulting in

to 50%, providing stiffness of up to 13,500 MPa and tensile

an outstanding weight saving to cost potential. Fibremod

strength of up to 160 MPa. Fibremod SGF is produced as

Carbon uses the Fibremod SGF production process to

a compound on co-rotating twin screw extruders. The final

maximise fibre length, with the addition of an ingenious

material properties are defined by the combination of specific

process to prepare the carbon fibre for gravimetric feeding,

length of short glass fibre, the PP matrix, the chemical

ensuring the lowest tolerances and high consistency during

coupling and a proprietary technology to preserve the fibre

production.

13,000
Tensile Modulus [MPa]

Fibremod Carbon is a new product group offering stiffness

8

RTPO

Energy absorption (impact)

Structural products

Fibremod PP short glass fibre (SGF)

for a given level of impact performance, compared with

custom grades to provide the greatest stiffness and strength

(building and construction
industry)

(buildings, construction and
infrastructure industry)

Fibremod portfolio offers significantly higher stiffness

TPO Compounds

at elevated temperatures, with outstanding energy absorption
(door module carriers,
structural seat parts,
engine components,
tailgate carriers, centre
console carriers, body
panels and fender)

different PP reinforced grade families shows that Borealis’

unreinforced PP compounds.

HIGH STIFFNESS

Fibremod™
short glass fibre

and final parts, leading to high quality products in terms of

Fibremod LGF
Fibremod SGF

Stiffness/Strength

The current Fibremod™ technology portfolio consists of

Fibremod CF

CB401SY
GB601HP
CB301SY
GD577SF

CD302SY

11,000
CG210SY

9,000

CB201SY

GB477HP

GB402HP

GB416LF GE409SF

GB307HP
GB317SF
GD310U
GB311U

7,000

CB101SY
CD211SY

5,000

GD301FE
GB364WG/GB366WG
WE380HP
GE277AI
GB205U

CF061SY

GB303HP

GE309SF

GD302HP

GB215HP

HIGH IMPACT

spectrum of mechanical and chemical resistant properties,

Fibremod technology combines Borealis’ expertise in
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Chemical resistance

Heat resistance

Growing demand for lightweight construction is leading to

complete spectrum of mechanical and chemical resistant

During their service lives, most products are exposed to

solutions, leveraging our knowledge of additive systems

metals being replaced by alternative materials. As part of

properties, they offer the widest range of possible

elevated temperatures, light and moisture. Because they

and embedding the benefits into the polymer matrix to

this trend, polymer materials are increasingly being used

solutions, delivering time and cost savings through greater

are continually exposed to oxygen by air diffusion, thermo-

fulfill our customer’s needs.

to produce components subject to thermal and chemical

processing efficiency, parts integration and end-use

oxidation readily occurs. Products can also undergo

loadings, for example from detergents, various kinds of oils,

performance, as well as reducing part application weight

change in appearance, in their chemical composition and

Borealis has developed solutions delivering long-term

silicones, acids and alkalis.

and energy and material consumption.

in their mechanical properties, such as becoming brittle on

performance at high operating temperatures, with

bending, elongation and tensile impact.

temperature cycles between -40 °C and 120 °C and a peak

Chemical resistance depends on the plastic’s chemical

For example, detergents, water absorption at high

composition (including filler contents and additives), as

temperatures (95 °C) and the vapour pressure are critical

Anti-ageing agents (stabilizers) protect plastics against

performance even when high temperatures are combined

well as the chemicals and conditions to which it is exposed.

factors affecting the long-term reliability of compounded

the action of atmospheric oxygen, heat and sunlight. This

with vibration or chemical contact. The materials’ heat

Polyolefins are generally highly resistant to organic

parts of washing machine tubs. Fibremod GB366WG is a

substantially improves the usability of the material or

resistance properties make them necessary for demanding

solvents, acids and alkalis. Polypropylene is essentially

30% chemically coupled short glass fibre reinforced PP

component and extends the product life. To meet these

applications, such as air intake manifolds and washing

inert and resistant to a great variety of chemicals at

compound, specifically designed for these applications. As

challenges, demanding applications can require complex

machines.

temperatures much higher than those tolerated by other

shown in the graph here below, Fibremod GB366WG resists

chemical systems. Borealis can provide tailor-made

thermoplastic materials. It has gained wide acceptance

the effect of detergents at high temperatures over the life-

where its resistance to sulphur-bearing compounds is

time expectation of a washing machine.

temperature of 140 °C. Fibremod materials maintain this

particularly useful in salt water disposal lines, crude oil
piping and low pressure gathering systems. It resists up to
80% sulfuric acid and concentrated hydrogen chloride at
temperatures up to 100 °C. However, PP should generally
not be used where it would come into contact with strong
oxidizing acids, chlorinated hydrocarbons and aromatics.
Fibremod compounds are designed to meet the high
performance demands of automotive, appliance and
structured product applications. Because they cover the

Typical application:
washing machine tub – Fibremod™ GB366WG

Fibremod GB366WG – Tensile modulus under different detergent/temperature loads in function of time

Typical Fibremod™ applications in automotive exterior, interior or under-the-bonnet.

Lightweight
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Fibremod compounds offer outstanding density to property

Fibremod compounds. Fibremod Carbon even outperforms

ratio, the potential for significant weight reduction, and

conventional lightweight metals and offers a weight

increased component functionalization and modularization.

reduction potential of more than 60% compared with

Fibremod compounds also combine extremely low density

steel. This means lighter components can be developed,

with stiffness up to 16,700 MPa; this is a level not

while maintaining or increasing stiffness. The geometry

previously seen in PP compounds. The graph on page 10

of structural parts can also be adapted to best utilize

shows a comparison of the density and stiffness of various

the greater stiffness, resulting in further weight-saving

materials, demonstrating the superior performance of the

potential.

Time [h]
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Weight saving through foaming

Comparison of lightweight construction materials
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Fibremod’s excellent performance to density ratio allows

Borealis has many examples of foamed parts in series

for significant weight reduction. However, new regulations

production realised with business partners in automotive.

and efficiency standards are pushing some industries to

These parts have used both chemical and physical

seek further weight saving technologies.

foaming, and both short and long fibres.

1,22

1,46

Borealis and Borouge took up this challenge more than
a decade ago and developing Fibremod compounds

7,8

suitable for physical and chemical foaming. The tailorSteel

Aluminium Magnesium

PA 6
GF dry

PA 6
GF cond.

PA 6
CF cond.

Fibremod
GF

Fibremod
Carbon

Specific bending stiffness of Fibremod with glass fibre (GF) and carbon fibre (CF) compared to conventional lightweight metals and
polyamide (PA) solutions. © Borealis

Fibremod compounds are a cost-effective alternative to engineering plastics, high performance plastics and conventional
lightweight construction materials, while offering clear benefits such as no contact corrosion or moisture absorption, and
their suitability for economic injection processes. Compared to PA6, the Borealis Fibremod portfolio offers weight saving
potential up to 30%.

made combination of proprietary Borstar Polypropylene
with carefully selected fibre qualities leads to a very
homogenous cell structure and ideal mechanical properties
for the foamed part.
Creating foamed applications with Borealis Fibremod
compounds result in parts with reduced warpage, fewer
sink marks, better melt viscosity (enabling a reduction
in clamping force), faster cycle time, and an overall
improvement in design freedom. These benefits culminate
in improved economics during production.

Magnification 0.63×

500 µm

Weathering resistance
The three main causes of weathering are solar radiation

Borealis’ laboratories use the following test methods

(light), water (moisture) and temperature. Polyolefins are

to enable faster evaluations of the Fibremod materials’

liable to chain degradation and will change in appearance

resistance to weathering:

and molecular structure when exposed to these elements.
As a result, over time polyolefins become brittle, change

– Kalahari-Climate test is based on a VW-Norm:

colour, crack and warp. The material selected must

“VW PV 3929 Non-Metallic Materials – Weathering

therefore be right for both the application and the

in Dry, Hot Climate”

environment under which it is expected to perform.
The effects of weathering on materials that need a long

– Florida-Climate test is also based on a VW Norm:

service life can be measured with accelerated exposure

“VW PV 3930 Non-Metallic Materials – Weathering

tests. The two most important climates for weathering

in Moist, Hot Climate”

tests are sub-tropical and desert, which present the most
severe conditions for materials used in automotive interior
and exterior applications.
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Fibremod™ – Unique offering
Kalahari – Climate test (VW PV 3929)

Florida – Climate test (VW PV 3930)

Dilution concept for long glass fibre applications

This test method describes the ageing behaviour of plastics

This test method describes the ageing behaviour of

As an alternative to ready-to-use Fibremod LGF

enables flexibility while reducing product complexity.

and elastomers that are exposed to different climate and

plastics, elastomers, paints and other coatings that are

compounds, Borealis offers a highly filled PP LGF

As the converter is responsible for combining the

daylight conditions, using xenon light to produce artificial

exposed to different climate and daylight conditions

grade (Fibremod™ GB601HP) that can be diluted with

dilution materials, close collaboration with Borealis is

weathering. The test conditions simulate the type of

through exposure to artificial weathering in a moist and hot

Borealis’ unreinforced polypropylene grades directly on

recommended during both application development and

dry-hot climate found in places such as the Kalahari,

climate, such as Florida.

the conversion machine. The converter can easily adjust

production. To achieve optimal performance, use of

the glass fibre content to the individual application’s

Fibremod high-filled glass fibre compounds in combination

South Africa and Arizona. It is usually used for initial
sample testing. In certain areas the change in mechanical

Similar to the VW PV 3929 test, this is usually used for

requirements. When producing parts for a number of

with Borealis polypropylene base resins is strongly

performance or the appearance of cracks may also be

initial sample testing and additional testing might be

different applications, the use of dilution technology

encouraged.

important. In these cases, additional tests, such as tensile

required.

strength to determine impact strength and hardness,
and/or microscopic examinations may be required.

Artifical weathering puncture test:

Artifical weathering Florida test:

Fibremod™ GB317SF-9502

Fibremod™ GB317SF-9502

Exposure time [h]

Exposure time [h]

Kalahari (dry-conditions)
Florida (wet-conditions)
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Recommended dilution base resins for Fibremod GB601HP

Properties

Reactor elastomer modified PP

Stiffness
Impact

++

Flowability
Energy absorption

PP Copolymer

PP Homopolymer

+
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+
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++
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+

Fibremod™ is an ideal material for the building and construction industry.
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Dedicated technical service

Fibremod™ technical roadmap

Fibremod is a technology, not just a synonym for

technical capability in experimental testing, modelling

engineering polymers. Borealis has developed

and simulation, Borealis and its business partners have

sophisticated application testing methods and standards,

realized countless projects, proving Borealis’ very deep

which combined with its modelling and simulation

understanding of the materials and the excellent accuracy

methodologies, allow Borealis to offer comprehensive

of the material models.

support to customers in developing and implementing
applications. This minimizes the need for the customer to
undertake expensive prototyping and physical testing.
Fibre reinforced polypropylene compounds have complex

Computed tomography

Experiment / Fibre tool

Material modelling

Injection molding simulation

Mapping of the fibre orientation

Structural simulation

structures and require sophisticated capabilities to
engineer successful solutions. Borealis has therefore
developed computerised methods to predict fibre
orientation and distribution enabling integrated simulations
of the final application’s performance. Borealis has
also established state-of-the-art testing methods
and standards for fibre reinforced polypropylene and
is committed to enhancing modelling and simulation
methodologies. This capability supports Borealis’
customers and helps them to develop and implement new
lightweight solutions based on Fibremod at low cost, by
minimising expensive testing and prototyping.
The first step is to characterize the Fibremod compounds
with the Borealis’ proprietary Fibre Tool. This allows to test

Advanced material testing at Innovation Headquarters, Linz, Austria

materials with 0°, 45° and 90° fibre orientation, providing
the basis for highly accurate material models.
Technical services provided especially for Fibremod
Next, these material data are used in the simulation of

compounds

a complex part design, resulting in a fully fledged 3D
resolution of the orientation tensor. The orientation tensor

To predict the performance of applications, extensive

is determined in more than ten layers across the part’s

testing is carried out to obtain the fibre orientation-

wall thickness, delivering detailed information on a scale

dependent short and long-term behaviour of the material.

of less than 1 cm. These material models are validated

The experimental data is utilized to generate and validate

by microstructure measurement using micrometer (µm)

micromechanical material models and to apply the

computer tomography.

integrative simulation approach.

As a final step, the output from the model is fed into

Borealis offers extensive engineering support, applying both

finite element analysis software to predict the behaviour

process and structural simulation to optimize current and

of Fibremod compounds under load. With this profound

new applications.

16

Experiment on component level
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Fibremod™ – Portfolio

Grade

Density
[kg/m³]

MFR
230 °C/
2.16 kg
[g/10 min]

ISO1183

ISO1133

Flexural
 odulus
m
(2 mm/min)
[MPa]
ISO178

Tensile
Tensile
 odulus
m
strength
(1 mm/min) (50 mm/min)
[MPa]
[MPa]
ISO527

ISO527

Impact,
charpy
notched
23 °C
[kJ/m²]

Impact,
charpy
notched
–20 °C
[kJ/m²]

ISO
179/1eA

ISO
179/1eA

HDT B
(0.45 MPa)
[°C]

Typical applications

1,040

2

4,400

4,850

80

11

8

154

1,040

12

4,200

4,900

85

11

10

155

Fibremod
GB311U

1,120

2

6,200

6,800

97

11

9

159

Fibremod
GB317SF

1,120

Fibremod
GB366WG

1,120

5

2

2

6,300

6,000

6,000

7,400

7,000

7,000

105

100

100

10

12

12

9

9

9

160

159

159

Fibremod
GD301FE

1,140

4

6,500

7,500

105

12

10

158

Fibremod
GD302HP

1,140

3

5,100

5,600

65

25

15

150

Fibremod
GD310U

1,130

Fibremod
GE309SF

1,150

14

6,600

7,300

90

8

6.5

160

Fibremod
GB307HP

1,180

3

8,000

9,000

120

11

10

160

Fibremod
GB477HP
Fibremod
GE409SF
Fibremod
GD577SF
Fibremod
WE380HP
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Engine covers, fans and shrouds,
bumper brackets, pump housings, fuse boxes,
general technical applications
Special property:
UL-listing, high heat stabilised
Instrument panel carriers, structural parts

1,120

10

6,200

7,200

105

10

9

162

Special property:
Suitable for foaming process
Structural parts, air filter housings,
lamp housings
Exterior applications in building,
construction and automotive
Special property:
High UV stabilization and good fatigue behaviour
White goods, as dishwashers
Special property:
Replacement of engineering plastics,
like polyamide, heat stabilised and
detergent resistant, UL-listing
White goods, as washing machine tubs
Special property:
Replacement of engineering plastics,
like polyamide, heat stabilised and
detergent resistant, UL-listing incl. UL2157
Pedal carriers, front-end carriers,
lower bumper stiffeners
Seat structures, interior structural carriers,
foamed bumper brackets
Special property:
High impact strength
Structural parts, under-the-bonnet parts
Structural parts, side mirror

1,230

ISO1133

Flexural
 odulus
m
(2 mm/min)
[MPa]
ISO178

Tensile
Tensile
 odulus
m
strength
(1 mm/min) (50 mm/min)
[MPa]
[MPa]
ISO527

ISO527

Impact,
charpy
notched
23 °C
[kJ/m²]

Impact,
charpy
notched
–20 °C
[kJ/m²]

HDT B
(0.45 MPa)
[°C]

ISO
179/1eA

ISO
179/1eA

ISO75

Typical applications

Long glass fibre reinforced

Fibremod
GE277AI

Fibremod
GB364WG

Density
[kg/m³]
ISO1183

ISO75

Short glass fibre reinforced

Fibremod
GB205U

Grade

MFR
230 °C/
2.16 kg
[g/10 min]

2.5

9,000

10,000

127

12

11

163

Special property:
Heat stabilised, UV-light stabilised
Air intake manifold, engine covers,
fans and shrouds, e-boxes,
Special property:
Long term high heat stabilised,
Copper (Cu) stabilized
Front-end carriers, gear housings, pedal carriers
Special property:
Excellent stiffness, good processability,
low emission

1,260

14

9,800

10,200

102

8

-

-

Exterior parts, side mirror, fans and shrouds

1,330

3

11,300

13,200

160

11.6

12

163

Structural parts, front end carriers, battery
supports, clutch and gas pedals, cross beans

1,130

10

4,400

5,000

60

11

9

155

Gear housings, engine covers, structural carriers

Fibremod
GB215HP

1,040

2

4,600

5,000

105

20

20

154

Instrument panel carrier, door module carrier,
air bag housing, structural carriers

Fibremod
GB303HP

1,120

2

6,500

7,400

125

20

20

165

Instrument panel carrier, door module carrier,
fan and shroud, structural carriers

Fibremod
GB402HP

1,240

2

8,400

10,000

140

28

32

166

Fibremod
GB416LF

1,240

2

8,500

10,200

173

28

-

160

Fibremod
GB601HP

1,470

n.a

15,000

15,500

180

25

25

165

Frontend modulus, tailgate carriers,
structural carriers
Visible structure parts, tailgate carriers
Special property:
Very good surface aesthetics, low emission level
Instrument panel carrier, sructural carriers,
frontend carriers, fan and shrouds,
door module carrier, air bag housing

Long glass fibre dilution
BH348MO

903

50

1,050

1,050

-

10

5

85

BJ400HP

908

100

1,500

1,350

28

4

2

95

BJ998MO

903

100

1,300

1,400

-

5

3

100

EE002AE

905

11

1,000

-

20

65

9

76

HK060AE

905

125

1,550

1,600

35

1

0.9

91

HJ120UB

905

75

1,500

1,600

35

1

4

80

930

14

3,650

3,900

50

4

2

150

940

11

5,200

5,500

65

5

3

155

1,000

8

9,600

9,700

85

7

5

160

Fibremod
CD211SY

1,020

10

5,000

5,000

40

6

4

-

Fibremod
CG210SY

1,000

25

9,400

9,700

85

6

5

159

1,060

4

14,000

14,400

100

10

6

160

1,060

4.5

12,600

12,800

90

12

6

-

1,140

2

16,500

16,700

100

11

7

160

Base polymer for PP-LGF dilution and
the D-LFT process
Base polymer for PP-LGF dilution and
the D-LFT process
Base polymer for PP-LGF dilution and
the D-LFT process

Base polymer for PP-LGF dilution
Base polymer for PP-LGF dilution and
the D-LFT process
Base polymer for PP-LGF dilution and
the D-LFT process

Carbon fibre
Fibremod
CF061SY
Fibremod
CB101SY
Fibremod
CB201SY

Fibremod
CB301SY
Fibremod
CD302SY
Fibremod
CB401SY

Structural parts, brackets
Door module carriers, structural seat parts,
engine components
Door module carriers, structural parts,
engine components, centre console carriers
Structural parts and body panel
Special property:
Surface optimized and improved warpage
behaviour
Structural parts, body panel applications,
fenders and tailgate skins
Special property:
Surface optimized
Door module carriers, structural parts,
engine components, tailgate carriers

Structure parts, tank hinges
Structural parts, tailgates carrier
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Grade nomenclature
Fibremod GD577SF

Pos. 1
(Polymer type)
H – Homopolymer
R – Random copolymer
B – Block copolymer
T – Terpolymer
E – Elastomer modified
G – Glass fibre
C – Carbon fibre reinforced
M – Mineral filled
W – Other or combinations

Pos. 2
(MFR range)
B: > 0.8–2.5
C: > 2.5–5
D: > 5–10
E: > 10–15
F: > 15–20
G: > 20–30
H: > 30–40
J: > 40–100

Pos. 3
(Filler content)
0: 0–9%
1: 10–19%
2: 20–29%
3: 30–39%
4: 40–49%
5: 50–59%
6: 60–69%

Pos. 4-5
(Numerical index)

Pos. 6-7
(Application index)
AE: Automotive exterior
AI: Automotive interior
UB: Under the Bonnet
HP: High Performance
SY: Sustainability
SF: Short Glass Fibre
LF: Long Glass Fibre
WG: White goods

Pos. 8
(Production Location)
B: South America
C: Asia
U: North America

Driving tomorrow | Date of issue: September 2019

Borealis corporate boilerplate 2019 Borealis is a leading provider of innovative solutions in the fields of polyolefins, base chemicals and fertilizers. With
its head office in Vienna, Austria, the company currently has more than 6,800 employees and operates in over 120 countries. Borealis generated EUR
8.3 billion in sales revenue and a net profit of EUR 906 million in 2018. Mubadala, through its holding company, owns 64% of the company, with the
remaining 36% belonging to Austria-based OMV, an integrated, international oil and gas company. Borealis provides services and products to customers
globally, in collaboration with Borouge, a joint venture with the Abu Dhabi National Oil Company (ADNOC) and with Baystar™, a joint venture with Total
and NOVA Chemicals in Texas, USA. www.borealisgroup.com

© 2019 Borealis AG and © 2019 Borouge Pte Ltd
MY BROCH 02 GB 2019 09 BB

Borstar is a registered trademark of the Borealis Group.
Daplen, Fibremod, Borlink and Water for the World are trademarks of the Borealis Group.
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Disclaimer The information contained herein is to our knowledge accurate and reliable as of the date of publication. Borealis and Borouge extend no
warranties and make no representations as to the accuracy or completeness of the information contained herein, and assume no responsibility regarding
the consequences of its use or for any errors. It is the customer’s responsibility to inspect and test our products in order to satisfy himself as to the
suitability of the products for the customer’s particular purpose. The customer is also responsible for the appropriate, safe and legal use, processing and
handling of our products. Nothing herein shall constitute any warranty (express or implied, of merchantability, fitness for a particular purpose, compliance
with performance indicators, conformity to samples or models, non-infringement or otherwise), nor is protection from any law or patent to be inferred.
Insofar as products supplied by Borealis and Borouge are used in conjunction with third-party materials, it is the responsibility of the customer to obtain
all necessary information relating to the third-party materials and ensure that Borealis and Borouge products, when used together with these materials,
are suitable for the customer’s particular purpose. No liability can be accepted in respect of the use of Borealis and Borouge products in conjunction with
other materials. The information contained herein relates exclusively to our products when not used in conjunction with any third-party materials.

