Right Way of Light Weight

Firat Hizal - Sales Manager
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Sales 2015: €70.4 billion LRR—
» Thereof Automotive Driven Sales: €10.2 billion ‘Pﬂv

B Our chemistry is used in almost all industries ? 1! i ! ’
— g 1 S
3 . ¢ ‘ v

EBIT 2014: €6.2 billion . g
Employees (as of December 31, 2014): 112,435

6 Verbund sites and 353 other production sites

Expenditures for R&D €1.95 billion, thereof
~€200 million with direct automotive relevance
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BASF segments

3 7

Chemicals

Petrochemicals

Monomers

Intermediates
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Performance
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Performance
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Automotive Solutions Performance Passion Success

Functional
Materials &
Solutions
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Construction
Chemicals

Coatings

Performance
Materials
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Solutions
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BASF

We create chemistry

Oil & Gas

Oil & Gas




Polyurethanes

Engineering
Plastics

Cellasto® Elastopan®
Elastocoat® Elastopor®

Elastoflex®? Elastospray®
Elastofoam® Elasturan®

Elastollan® Infinergy®

Elastolit®
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Ultramid®
Ultradur®

Ultraform®
Ultracom®

Styrenic

'
Sl

Styr0p0r®
Neopor®
Styrodur®

\We create chemistry

Specialty
Plastics

ecovio® Baxxodur®

ecoflex® Kerdyn®
Basotect® Palusol®
Ultrason® Neopolen®
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leather and  steel, metal
: textile metals treatment
: ass
flbers_ e chemicals chemicals ©
textiles _ standard and
foams |eather ' . engineering
: plastics
coatings
: polyurethanes
chemicals
for adhesives elastomers
and coatings rubbers
battery materials silica carbon
: black
brake fluid plastizicers /
lubricants plastic
and ols c?)rz)?z:\rr;?s catalysts S SHES, additives
fuel y sealants

additives ceramics
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leather and metal
textile treatment

chemicals chemicals

foams engineering

: plastics
coatings
: polyurethanes
chemicals

for adhesives elastomers

and coatings

battery materials

brake fluid plastizicers /
lubricants _ plastic
and oils engine additives

coolants catalysts

fuel
additives
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HYDRAULAN
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Top 100 global automotive suppliers (2014)

Rank Company Sales _ : :
(in $ billion) Confirmed b_y four leading automotive
1 Bosch 44.3 trade magazines:
2 Magna International 36.3 = Automotive News
= Automobilwoche
= AUTOMOBIL
PRODUKTION
64 DuPont 3.1
67 Honeywell 3.0

72 Dow Automotive 2.8

Source: Automotive News, June 2015
06.12.2016
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Weight Reduction q%} gx\
e 5"‘3/ A

=% 5/

Concepts
& Vision

Comfort
& Qua_llty, Propulsion \
Sustainable & Catalysts

Materials

Heat

Management
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Vehicle Weight for compact cars in Europe [kg]
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1.400 @ Opel AstraH
Safet .
1.300 Comf)(;rt ? o ter 21!
' .. Audi A3 @ o Renault Megane
Driving Performance & i A Golf vl
. Fiat Stilo @ A Golf vV
1.200 Roominess ” Toyota Corolla z @ Ford Focus
' Variability v Seat Toledo @ X Opel Astra
. Honda Civic
Quality 2 Opel Astra @ g Ford Focus
1.100 Golf IV ! Ford Focus
Citroen ZX @ . I
Renault Megane
If 111
1000 Go Fiat Brava
@ Peugeot 305 .‘ Peugeot 306
900 Ford Eiort Fiat Ritmo T0Y0t@ Corolla .. Opel Astra new Audi A3, A6:
Cz\oen GS ® F.‘a‘ Tipo @ Renautt 19 Examples of
Opel Kadett @ Renault 9 @ Opel Kadett reversed trenq
800 Opel Kadett Jp— (ca. 80 kg reduction)
.A Golf | @ Ford Escort
700

1970 1975 1980 1985 1990 1995 2000

Source: Institut fiir Kraftfahrzeuge Aachen 2008, own figures
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Weight Reduction =

Light materials for heavy t 00 -BASF
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Weight Reduction
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Air intake manifold
. & | |

Lower bumper

IO B O at §
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[ Under the hood
[ Exterior
B Interior
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Weight Reduction

0 -BASF

We create chemistry

€

Reduced costs

=

Lightweight

§ Reduced complexity
o
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Customer Value

« weight saving compared to
PP LGF 30 + steel

« system cost reduction by less logistics
and less assembly time

Key Material Requirements

Ultramid® B3WGS
* high strength and stiffness

* Full material characterization for
Ultrasim™ for static and dynamic
simulations

* high speed processing, low viscosity

06.12.2016 14



Weight Reduction

Automotive Solutions Performance Passion Success

Ultramid® Engine Mounts
Mercedes GL Class

€

Reduced costs

=

Lightweight

Mercedes-Benz

Improved acoustic behavior

06.12.2016 15
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Customer Value |
» weight reduction 30 to 50% vs. metal

better acoustics behavior / comfort ‘

crash accuracy / safety

design freedom and functional integration

Nno corrosion

Ultramid® CR + Ultrasim™ o

 design with optimal material utilization

* process simulation and support
* parts testing support

* high performance material with excellent

quality Engine support and torque rod

Ultramid® ASWG10 CR (PA66 GF50)
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Ultramid® B3ZG8 UV bk564

B Unpainted plastic concept fixed for production
B Toughness, stiffness, surface, colors, flowability
B Complying to emission requirements (VDA 278, BMW)

06.12.2016 17



0 -BASF

We create chemistry

Optimised pae

Stress curve
and material stress

o Mold filling

study

Profile of the Fiber orientation

weld lines
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B Our proprietary tool helps you do the right part & do the part right the first
time

B This helps ensure freedom of design while saving time and cost

B Now possible for the first time: simulation of Ultracom™ for continuous
fiber reinforced composite parts

06.12.2016 19
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Electric dynamic shaker Impact test bench Computer tomography Joining tech lab

’ﬂﬁm

Qf‘”

B Our expertise helps you select and optimize suitable joinings

B We have cutting-edge technologies incl. Non-Destructive Testing for

parts development

B We help you with validation of predicted and requested parts

performance
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Hybrid Front Seat Structural Inserts Structural Foam

Elastolit® Ultramid® Ultradur® Elastolit D ®

Colorbrite CP® Elastoflex® E

Ultramid ® Elastoflex® E Elastoflex® E Elastolit® R
Ultradur ® Ultradur®

Elastollan® _ - P
> e e
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BASF Performance Materials
our‘global innovation partner .BASF

. \. A o Iy ?

wh

Your contact:

Firat Hizal
+90 549 680 41 69

firat.hizal@basf.com

If you want a

partner who will
drive innovation
forward — the

choice is SImple.
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