Your Plus for Plastics
Excellent stability for PP / TPO
automotive applications

Plastic additives for
the automotive industry

Plastics +
BASF offers the plastics industry an extensive range of additives
and colorants. Wide experience in stabilization and protection,
comprehensive technical support and high development
potential help plastics producers throughout the value chain
to come up with the right solutions. All BASF additives can be
used to help customers meet the most stringent regulations.

Enhancing durability, esthetics and
performance in PP / TPO automotive
applications
Since vehicles are constantly exposed to environmental
conditions that affect their mechanical properties and hence
durability, resistance to weathering is a crucial requirement
for interior and exterior plastic parts.
Thermal stabilizers protect plastics from oxidation caused by exposure to heat and help
to prevent loss of mechanical properties and esthetic impairment. BASF‘s Irganox®,
Irgafos® and Chimassorb® thermal stabilizers improve long-term thermal stability inside
vehicles.
BASF’s Tinuvin®, Chimassorb® and Uvinul® light stabilizers for polypropylene (PP),
reinforced PP and PP / thermoplastic polyolefin (TPO) help to maintain the appearance
and mechanical properties of plastic parts by providing protection against degradation
caused by exposure to heat, light, water and other environmental factors.
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TPO in automotive applications:
choosing the right stabilizers

Thanks to excellent performance versus cost, polypropylene (PP) /
thermoplastic polyolefin (TPO) compounds are widely used for
automotive applications. However, in today’s highly competitive
global automotive industry, ever higher performance is being asked
of these materials.
To increase their durability, PP / TPO compounds require both heat
and light stabilization. Antioxidants and processing stabilizers
provide thermal stability, while HALS and UV absorbers impart
superior light stability. When used for interior plastic parts, PP / TPO
compounds are colored with organic and / or inorganic pigments.
Today, the choice of stabilizers for automotive applications is no
longer just a question of their primary function: secondary properties, such as scratch resistance, emission and odor reduction, low
stickiness, etc., are gaining more and more importance in interior
applications.

Influence of base stabilization
With its extensive know-how and experience in the field, BASF
offers help in the selection of suitable stabilizers for the respective
applications.
Since the polymer can degrade during processing, all commercially
available PP / TPOs need to be treated with a suitable base stabilizer.
The base stabilizer will influence different properties essential to
the final application, especially light and thermal stability, but also
ancillary properties such as odor formation. The latter can be
reduced by avoiding the use of malodorous components during
processing.
The choice of base stabilizer and knowledge of its influences on
the final application are therefore critical success factors.
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TPO, talc filled, carbon black pigmented, light stabilized
Weathering: 0.55 W / m2, 102 min dry, 18 min wet, bpt 63 °C
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Irganox® 1010 /
Irgavos® 168

Irganox® 3114 /
Irgavos® 168

Irganox® 1010 /
high perf. phosphite

TPO, talc filled, CB / TiO2 pigmented, light stabilized
All formulations with GS > = 4 - 5 after 9 cycles in accordance
with DIN EN ISO 105 - B 06

Influence of light stabilizer combinations on UV stability
It is important to choose the most suitable light stabilizer system
for the desired performance.
UV absorbers are required for natural or slightly pigmented
formulations and / or to protect organic pigments from UV
degradation.

Influence of HALS on thermal stability
Used together with a suitable base stabilizer, some high-molecularweight HALS, such as Chimassorb 2020, provide excellent thermal
stability.
HALS not only provide the necessary light stability, but also in
some cases help to achieve the required thermal stability, making
the use of odor-critical antioxidants, such as thiosynergists,
obsolete.

Depending on the polymer and other ingredients such as fillers
and pigments, specific UV absorbers can boost performance
when used in combination with HALS, whereas others do not
have the same effect.

The level of thermal stability potentially achieved depends on the
concentration of the HALS and also on other ingredients in the
formulation, such as talc and / or carbon black.

A combination of HALS with the right UV absorber can achieve
optimum cost versus performance.

— Tinuvin® 328 — Tinuvin® 770 / “special” UVA (1:1) — “special” UVA — Tinuvin® 770

Legend: % HALS total / % Chimassorb® 2020
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TPO, talc filled, CB pigmented, 0.5 % light stabilizer
Weathering: 0.55 W / m2, 102 min dry, 18 min wet, bpt 63 °C

TPO, talc filled, CB / TiO2 pigmented, light stabilized with
Chimassorb® 2020 + Uvinul® 4050
All formulations with GS > = 4 - 5 after 9 cycles in accordance
with DIN EN ISO 105 - B 06
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The effects of fillers and carbon black
on light stability

Influence of talc concentration on light and thermal stability
The effect of talc on the light stability of the polymer depends on its quality and concentration.
The higher the amount of talc used, the greater the risk of impaired light stability.
Not only must suitable stabilizers be selected, but talc concentrations must also be
optimized. The graph shows the influence of talc concentration on the thermal stability
of a commercial-grade TPO. Depending on talc concentration the optimum stabilization
system can be selected.

Influence of carbon black concentration on light stability
Carbon black influences the light stability of the polymer, its effect depending on
concentration. Here, too, it is essential to choose a suitable stabilizer system.
The effect is more pronounced with lower amounts of carbon black, which produce
a grayish appearance.
The graph below shows the influence of the light stabilizer and the carbon black
concentration on the light stability of a commercial-grade TPO.
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TPO, commercial grade, x % talc, CB / TiO2 pigmented,
light stabilized with 0.15 % Chimassorb® 2020 + 0.15 % Uvinul® 4050
All formulations with GS > = 4 - 5 after 9 cycles in accordance
with DIN EN ISO 105 - B 06
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n Tinuvin® XT
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Artificial weathering to Grey scale 4 [h]
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0.4 % CB MB

1 % CB MB

TPO, commercial grade, 20 % talc, 0.05 % Irganox 1010, 0.25 % LS,
carbon black masterbatch containing 30 % CB
Weathering in accordance with DIN EN ISO 105 - B 06

The effects of surface modifiers
on light stability

Surface modifiers are used in automotive applications to improve
scratch resistance. Stickiness during hot light exposure can be an
issue if surface modifiers are unsuitable or excessive amounts are
used.
The surface usually becomes sticky quite rapidly. However, the
effect subsequently disappears.
A compatible HALS with a suitable molecular weight, applied in
the right amount, can help to reduce stickiness throughout the life
of the end product.
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TPO, CB pigmented, x % erucamide (surface modifier)
Weathering in accordance with SAE J 1960
Tack test: force to remove a PE film pressed on top of a TPO plaque,
min. > 20 g / max. 220 g
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TPO, CB pigmented, 0.9 % erucamide (surface modifier), 0.2 % HALS
Weathering in accordance with SAE J 1960
Tack test: force to remove a PE film pressed on top of a TPO plaque,
min. > 20 g / max. 220 g
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Non-interacting, high-performance
light stabilizers for exterior and interior
PP / TPO automotive applications

Tinuvin® XT is a cost-effective, high-performance light stabilizer system based on NORTM
HALS technology. It is designed to make automotive plastics parts highly stable and also
to provide important ancillary properties.
A non-interacting system, Tinuvin® XT does not react with acidic species to generate salt
formation, which can cause mold deposits during the injection molding process. This helps
to increase produtivity.
Since Tinuvin® XT products do not interact with 1 K acid-cured coatings, they help to
ensure excellent paint adhesion to substrates for both fully or partially painted applications.

Standard HALS
+ stearic acid
Insoluble precipitate

Tinuvin® XT
+ stearic acid
No precipitate

Samples: hexane used for polyolefin simulation
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Stabilizer system

Taber scuff
[% removed]

Aggressive
adhesion test

Sample containing
Conventional HALS

100 %

Fail

Sample containing
Tinuvin® XT

0%

Pass

Reactor-grade TPO containing 0.05 % CaSt + UVA
Samples: 2 mm plaques
1K base coat + 1K acrylic clear topcoat

The Tinuvin® XT product range meets the most demanding OEM
specifications, including excellent light and thermal oxidative
stability. Even in low amounts, Tinuvin® XT demonstrates outstanding
light stability compared to conventional HALS systems.
It also minimizes the problems sometimes associated with
conventional stabilization systems, such as warehouse
discoloration (gas fading) and mold deposit.
TPO is the material of choice for bumper fascia and exterior trim
components, including cladding, rocker panels and wheel flares.
Exterior parts are often molded in color to save the cost of
painting. The Tinuvin® XT product range provides the outstanding
long-term weatherability required in these applications, even
with “critical” colors.

Initial

300 MJ / m2

(SAE J 1885,
300 – 400 nm)

450 MJ / m2

Unexposed

(SAE J 1885,
300 – 400 nm)

0.1 %
Conventional
system

Conventional
system

0.1 %
Tinuvin® XT

Tinuvin® XT

Microscopic examination after UV exposure (SAE J 1885)
Samples: 2 mm plaques, black TPO + 15 % talc
Stabilization: 0.2 % Irganox® B 225 + 0.1 % CaSt

3000 kJ / m2

6000 kJ / m2

Weathering conditions: SAE J 1960
PP / EPDM samples contain: 15 % talc + 0.1 % CaSt
Color: 0.25 % Pigment Red 177
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Asia
BASF East Asia
Regional Headquarters Limited
Performance Chemicals
45th Floor, Jardine House
No. 1 Connaught Place
Hong Kong
Phone: +852 2731- 0111
Fax: +852 2731- 5633

North America
BASF Corporation
Plastic Additives
100 Campus Drive
Florham Park, NJ 07932
USA
Phone: +1 973 245 - 6000
Fax: +1 973 895 - 8002

Europe
BASF Schweiz AG
Plastic Additives
Klybeckstr. 141
4057 Basel
Switzerland
Phone: +41 61 636 -1111
Fax: +41 61 636 -1212

South America
BASF S. A.
Plastic Additives
Av. Faria Lima, 3600
04538-132 São Paulo, SP
Brasil
Phone: +55 11 3043 - 2897
Fax: +55 11 3043 - 2344

The descriptions, designs, data and information contained herein are presented in good faith, and are based on BASF’s current
knowledge and experience. They are provided for guidance only, and do not constitute the agreed contractual quality of the
product or a part of BASF’s terms and conditions of sale. Because many factors may affect processing or application/use of the
product, BASF recommends that the reader carry out its own investigations and tests to determine the suitability of a product
for its particular purpose prior to use. It is the responsibility of the recipient of product to ensure that any proprietary rights and
existing laws and legislation are observed. No warranties of any kind, either expressed or implied, including, but not limited
to, warranties of merchantability or fitness for a particular purpose, are made regarding products described or designs, data
or information set forth herein, or that the products, descriptions, designs, data or information may be used without infringing
the intellectual property rights of others. Any descriptions, designs, data and information given in this publication may change
without prior information. The descriptions, designs, data and information furnished by BASF hereunder are given gratis and
BASF assumes no obligation or liability for the descriptions, designs, data or information given or results obtained, all such being
given and accepted at the reader’s risk.
® = registered trademark of BASF SE

www.basf.com / plastic-additives
plastic-additives@basf.com
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