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Material Trends in Automotive Applications.
Requirements to Automobiles.
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e Car Body Shell.

Applications

zxe  Naterials for the BMW 6 Series.
Weight savings compared to Steel

Sheet moulded Compound
Aluminium Bonnet: -10 kg Deck Lid (SMC): -2 kg \

Thermoplast Fenders
(PPE+PA): -4kg

Aluminium Doors: -10 kg
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oo Car Body Shell.

Applications

Lo AlUuminium and Thermoplastic.

Page 7

BMW 5 Series
(Aluminium)

. BMW 6 Series
(Thermoplastics)




e Gar Body Shell.

Applications
EP-530

o Cast Magnesium.
BMW 3 Series Convertible.

*Lightweight design
*Optimised stiffness
*Reduced number of parts
*Integrated fastenings




e Gar Body Shell.

Applications

s Sheet Moulded Compound (SMC).
Deck Lid BMW 6 Series.

g B

i
|

-Lightweight design
«Complex shape
*Integrated antennas
AM, FM, Diversity,
TV, Tel, GPS,
SDARS, digital Tuner



e Gar Body Shell.

Applications

zoi  Polyurethanes.
Folding Top BMW 6 Series.

High-class surface Acoustic insulation

..
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360 PS (265 kW) Leistung bei 7 900/min en-die-M-In ieure aus 3,2 Liter Hubraum, das ergibt
einen sensationellen Wert von 111 PS
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e Car Body Structure.

- Ratio of High Strength Steel.

100
90
80

@ High Strength St
@ Multi Phase St

(min. Yield strengt 180 V.
(min. Yield stren

Ratio [%]




e Gar Body Structure.

zoex  High Strength Steel.
BMW 1 Series.
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Car Body Structure.

Aluminium Front End / Steel passenger Cab.

BMW 5 Series.
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Car Body Structure.
Aluminium Front End.
BMW 5 Series.

A

Cast suspension dome

'\ ___—Hydroformed tube
)~
XE o

Stiffening bar

Extruded engine cradle

599 2,94 m 48 152 m 1,74 m
Rivets Al- MIG-Weld Al - Bolts Adhesive Laserweld
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Car Body Structure.

Cast Magnesium Instrument Panel Carrier.
MINI.
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et Engine.

Applications

s Crank Case Materials.

Page 19

1980 1990 2000 2004
Al-Mg

Inline-6 Inline-6 Inline-6
M Engine Petrol engine Petrol engine
Grey Cast Iron Al+GJL-liners Al-Mg Composite
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e o COmposite Aluminium-Magnesium Crankcase.
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Aluminium Sinter.
Variable Camshaft Actuator.

Chain wheel Stator

+ Weight saving compared to steel 800g
* High Si-ratio for wear resistance

« Sinter to achieve low tolerances and low number of mashined surfaces
(cost efficiency)



veente  Engine.

Applications

towxe INCreasing Ratio of heat resistant Plastics.
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Cylinder-head cover

Acoustic absorber Qil pipe Duct fir oil dip stick Belt pulley
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e Requirements to Materials.

et Temperature Range.
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Poworod by Hydrogen

_ CleanEnergy.

AuBenbehalter
Strahlungsschild

Wasserstoff £ Innenbehilter

Warmetauscher
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Material Trends.
New Materials.

Nano materials

Smart materials
*Shape memory alloys
*Magneto rheological fluids
*Magnetorestrictive materials
*Piezo ceramics

Metal foams

140~ 4
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Material Trends in Automotive Applications.
Conclusions.

Further development of established materials
 High strength steel
« Aluminium and magnesium cast

New materials and production technologies
« Sinter
« Foams (plastic and metal)

Material mix: The right material at the right place
« Steel / aluminium and plastics for the body
« Magnesium / aluminium crankcase

Increasing ratio of plastics

@k Heat resistant plastics for the engine R

=« Versatile material properties for the folding top

_ - B

* Nano - materials and multifunctional materials are becoming
increasingly significant in automobile technology



