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ƀIntroduction / Aluminium production in Europe

ƀAluminium for Automotive Applications / State - of - the - Art :

ƀChassis, Car Body Parts, Body - in - White

ƀDesign with Al Sheet and Extrusions

ƀAluminium Alloys: Established Alloy Systems and Recent Development 

ƀNew Wrought Aluminium Alloys for Automotive Applications : 

ƀNon heat - treatable Al - Mg - Mn (EN - AW 5xxx) Alloys 

ƀAge hardening : Al - Mg - Si (EN - AW 6xxx) Alloys

ƀAerospace Al Alloys : Al - Zn - Mg (EN - AW 7xxx) Al - Cu (EN - AW 2xxx) Alloys

ƀAluminium in the SLC ñSuper Light Carò Project : 

ƀSheet forming imulation, Extrusions, castings

ƀConclusion and Acknowledgments

Aluminium in innovative light - weight car design
( Results of the SLC project for Aluminium processing and applications)
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Advanced Automotive Design Needs

=Fuel consumption (CO2 emissions, EU regulations)

=Light-weighting (besides Drivetrain, Aerodynamics, Rolling)

=Multi Material ñMMòsolutions :

=new steel grades (high strength, hot forming)

=Polymers/plastics (FRPs, LFT, RTM)

=Magnesium (HPDC, sheet)

=Aluminium (HPDC, extrusions, sheet)
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Improved Aluminium properties and innovative 
products put into advanced application areas

ƀLight, strong and durable (damage tolerant)

ƀEasy to form and process (castings, forgings, sheet, extrusions)

ƀGood energy absorption   (crash worthiness)

ƀHighly corrosion resistant (see water resistant)

ƀGood recyclability            (5% of primary energy)

Ideal for many applications in the building, packaging and automotive industries
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Penetration of Aluminium in Cars 

3,7%
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5,0%
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Other components

Car body sheets

Chassis, suspension

Structure

Engine, drivetrain

Total

CAGR 2000-2005

CAGR: compound annual growth rate

2005: Total 132 kg

26 kg

11 kg

11 kg
15 kg

70 kg

Other components Car body sheets Chassis, suspension

Structure Engine, drivetrain

70kg

15kg

11kg
11kg

26kg

Strongest growth of Aluminium in c ar body sheet application
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SoTA BIW: Extrusion intensive design

The Body in White (BIW) ïseen as one component ïis the heaviest part of a

conventional (steel) car with a share of 25 to 30% of the complete car's weight,

depending on options installed, engine size, and integrated safety features.

Aston Martin Vanquish

Model Year: 2001 

Volume (Cars/year): 350 

Mass of BIW: 145 kg 

(excluding closures /outer skins)

Extrusion: 40 parts, 100 kg

Casting: none

Sheet: 40 parts, 45 kg

Joining methods: rivets and adhesive

BMW Z8 Roadster

Model Year: 2.000 

Volume (Cars/year): 2.500 

Mass of BIW: 300 kg

Extrusion: 86 straight parts, 24 bent parts

Casting: none

Sheet: 290 parts

Joining methods: MIG welding and rivets (1.000 pcs)
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SoTA BIW:

Audi A 8 (D3, 2002) 

Model Year: 2002 

Volume (Cars/year): scheduled 25.000 

Mass of BIW with closures: 277 kg 

Extrusion: 59 parts, 61 kg

Casting: 31 parts, 39 kg

Sheet: 170 parts, 177 kg

Joining methods: Rivets (2400), MIG, Laser, 

Laser-Hybrid welds, Roll-folding, adhesive

Jaguar XJ 2002

Model Year: 2002 

Volume (Cars/year): scheduled 30.000 

Mass of BIW: 295 kg

Extrusion: 22 parts, 21 kg

Casting: 15 parts, 15 kg

Sheet: 273 parts, 259 kg

Joining methods : adhesive, rivets (3.000 pcs), 

clinches, MIG

Space Frame Stamped Sheet Monocoque
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SoTA BIW: Multimaterial Concept

Multi-material designs for high volume cars.

An alternative concept of BIW's calls for applications of aluminium together with high

and ultra-high strength steels, magnesium and plastics or composites, where applicable :

The "best" material for appropriate functions and overall cost efficient light-weight design.

BMW 5 (E60) 

Deep drawing steels: 20 % 

Higher strength steels: 42 % 

Highest strength steels: 20 % 

Aluminum alloys: 18 %

The front-end substructure consists of:

Aluminum 29,4 kg

Steel 16,4 kg

Total number of aluminum parts: 86 (including parts 

made of stamped sheet, extrusions, high-pressure die 

castings, and hydroformed tubes).
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Typical Aluminium Applications Today
Chassis

ÅReduced unsprung mass ­ comfort

ÅExcellent corrosion resistance 

(unpainted)

ÅAlMg3.5Mn (Hydro 61/30 (IK))

ÅHydro 5918-E improved strength

Structure

ÅBetter weight distribution ­ improved driving dynamics

ÅHigh energy absorption during crash 

ÅAlMg3.5Mn   (Hydro 61/30 - IK)

ÅHydro 5918-E with improved strength

Car Body

ÅHigh dent resistance

ÅExcellent corrosion resistance 

ÅAlMg4.5Mn0.4 (Hydro A63/44)

ÅAlSi1.2Mg0.4   (Hydro 6016-E) 
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EN- AW 5xxx and 6xxx series Alloys in 
their Competition for Car Body Sheets

Stretchability
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Al - Mg (AA5xxx) alloy range
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Development of AlMg5+

AlMg5+ represents great potential for use in painted complex car body 

structure components, e.g. door inner panels :

¸ Increased strength

¸Substantially improved formability 

Forming -Limit Curves of      

AlMg 6.5

compared to    

AlMg 4.5 Mn 0.4

Plane

strain

Typical strain distribution 

of a door inner panel
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Advanced Aluminium Application ï
Sheet W arm Forming , AlMgMn Alloys

RT

300ÁC
250ÁC

Significantly higher formability,
already in temperature range
of 150 ... 300 ÁC.

Opening new application potentials:

¸ achieving higher strains

¸ forming into more complex shapes

¸ forming for higher integrated 
functionality  
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Roll - clad 5xxx sheet for chassis applications
proof of principle ; corrosion resistance 

Un-cladded side: strong IGC Cladded side: no IGC

ƀResistance to intergranular corrosion 

ƀcorosion test ASTM G67 (NAMLT Test)

ƀSingle -sided clad material

ƀCore: AA 5182

ƀClad: AA 5005 (AlMg1)


