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Evolution = development in all areas

Evolution sometimes causes problems
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Identification of cost drivers and potentials
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Catalloy Process Technology
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Softell Maximizing Value for Customers
Differences between classical PP Compounds

Classical PP Compound Softell is a PP EPR
compounded blend of With fine dispersed
PP and impact modifier rubber

R

Soft touch

Matt surface

L | ) Scratch resistance

Mechanical property's

...and more
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Softell: Some examples on serial production
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Material Development: Requirements for Al Grill

Source:dorisdembosky.blog
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Material Development of Softell TKG 2148P

Technical Data Sheet

Softel/ TKG 2039N C12546 ..

Source:dorisdembosky.blog  So
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ww.salzburg-fibel.at

Polypropylene Compounds

Technical Data Sheet

EXP 5823/02
Polypropylene Compounds

Technical Data Sheet
Softell TKG 2148P C12958

Polypropylene Compounds
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A long way to have a realese for a new type of plastic

Technical department:

Mechanical conditions
- Shacker test

- Pendulum test

- Crash

&8

NS

Laboratory:
Chemical conditions

uv
Scratch
Chemical liquids A

Quality department:

Visual conditions
- Sink marks
- Weld lines

- Surface defects

FINISH
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- New Material
- New Process
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LyondellBasell supports Customers through CAE simulation process

Material data New methodology CAE simulations for
specifically measured development and part and mould
for CAE methods validation design

Data for injection molding simulations Examples: « Mold filling, packing,

« .udb for MoldIlfow (w/ or w/o CRIMS) . Advanved materlal laws for polymers cooling, warpage

* Raw data for Cadmould, Moldex3D . Stiffness, strength

Data for structural FEA simulations — * Vibration
. Statl_c a_nd strain rate dependent «  Impact, crash
tensile, incl. optical strain measure
*  Flexural creep S « Creep deformation
° CLTE Traditional approach: Ad d | :
R All data measured on SpeCimenS cut Wrong transverse strain Co\rls;ﬁra:;l\\l/irse strain ° Cl’eep-rupture
from plaques along different ) ) ) ) )
directions with respect to flow * Anisotropic materl_al_ IaV\_/s, importing
- All data measured at application results from moldfilling into structural
specific temperatures simulation, validated on parts

| Source: LyondellBasell \
Source: LyondellBasell

Full set of CAE data is avallable for Softell TKG 2148P, incl. CRIMS and high speed
tensile
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A long way to have a release for a new type of plastic

* Technical department /

 Laboratory Vv

* Quality department V4

* Supplier Vv

g

release for a brand new exterior material

Softell TKG 2148P C12958

Polypropylene Compounds
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Result of a great job between AUDI AG and LyondellBasell
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What comes next?
Next applications with Softell TKG 2148P

Source:.www.audi.de

Source:.www.audi.de

Next Q2 PA grill

Source:www.topspeed.com

New A3 base line grill
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What comes next?
Softell-GF20 for Exterior trims

What about Exterior trim parts, like door claddings ?

Talc /Glass(%) 20% GF

Density (g/cm?3) 1,06 .,
Flex. Mod.(MPa, @ 23 °C) 2650 ——
Tensile Stress at Yieldt, 32

(MPa, ISO 527-1 @ 23 °C)

Charpy notched impact 32

23°C (kJ/m?)

Charpy notched impact -30 9

°C (kJ/m2)

Source:dorisdembosky.blog

—u ( I Source:www.sto.at
-~ ~ @ Source:wikipedia

Source:Www.wn.
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Thank you for your attention!
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Disclaimer

m Before using a product sold by a company of the LyondellBasell family of companies, users should make their own independent
determination that the product is suitable for the intended use and can be used safely and legally. SELLER MAKES NO WARRANTY;
EXPRESS OR IMPLIED (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR
ANY WARRANTY) OTHER THAN AS SEPARATELY AGREED TO BY THE PARTIES IN A CONTRACT.

m LyondellBasell prohibits or restricts the use of its products in certain applications. For further information on restrictions or prohibitions
of use, please contact a LyondellBasell representative.

m Users should review the applicable Safety Data Sheet before handling the product.

m  Adflex, Adstif, Adsyl, Akoafloor, Akoalit, Alastian, Alathon, Alkylate, Amazing Chemistry, Aquamarine, Aquathene, Avant, Catalloy,
Clyrell, CRP, Crystex, Dexflex, Duopac, Duoprime, Explore & Experiment, Filmex, Flexathene, Fueling the power to win, Glacido, Hifax,
Hiflex, Histif, Hostacom, Hostalen, Hyperzone, Ideal, Indure, Integrate, Koattro, LIPP, Lucalen, Luflexen, Lupolen, Luposim, Lupostress,
Lupotech, Metocene, Microthene, Moplen, MPDIOL, Nerolex, Nexprene, Petrothene, Plexar, Polymeg, Pristene, Prodflex, Pro-fax,
Punctilious, Purell, Refax, SAA100, SAA101, Sequel, Softell, Spherilene, Spheripol, Spherizone, Starflex, Stretchene, Superflex, TBAc,
Tebol, T-Hydro, Toppyl, Trans4m, Tufflo, Ultrathene, Vacido and Valtec are trademarks owned and/or used by the LyondellBasell family
of companies.

m  Adsyl, Akoafloor, Akoalit, Alastian, Alathon, Aquamarine, Avant, CRP, Crystex, Dexflex, Duopac, Duoprime, Explore & Experiment,
Filmex, Flexathene, Hifax, Hostacom, Hostalen, Ideal, Integrate, Koattro, Lucalen, Lupolen, Metocene, Microthene, Moplen, MPDIOL,
Nexprene, Petrothene, Plexar, Polymeg, Pristene, Pro-fax, Punctilious, Purell, Sequel, Softell, Spheripol, Spherizone, Starflex, Tebol, T-
Hydro, Toppyl, Tufflo and Ultrathene are registered in the U.S. Patent and Trademark Office.

m The statements in this presentation relating to matters that are not historical facts are forward-looking statements. These forward-
looking statements are based upon assumptions of management which are believed to be reasonable at the time made, and are subject
to significant risks and uncertainties. Actual results could differ materially based on factors including, but not limited to, the ability to
comply with the terms of our credit facilities and other financing arrangements; the costs and availability of financing; the ability to
maintain adequate liquidity; the ability to implement business strategies; availability, cost and price volatility of raw materials and
utilities; supply/demand balances; industry production capacities and operating rates; uncertainties associated with the U.S. and
worldwide economies; legal, tax and environmental proceedings; cyclical nature of the chemical and refining industries; operating
interruptions; current and potential governmental regulatory actions; terrorist acts; international political unrest; competitive products and
pricing; technological developments; risks of doing business outside of the U.S.; access to capital markets; and other risk factors.
Additional factors that could cause results to differ materially from those described in the forward-looking statements can be found in our
financial reports, which are available at www.lyondellbasell.com on the Investor Relations page.
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