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Automakers Lighten Up

Daimler AG
ñEvery new Mercedes-Benz model 
will be 5 percent lighter than its 
predecessor.ò

Nissan
ñNissan will cut the weight of its 
vehicles by an average of 15% over 
the next seven years as it seeks to 
improve fuel efficiency.ò

Ford

ñEach Ford Motor Co. model will 

lose 250 to 750 pounds depending 

on its market segment.ò

GM

ñThe company will use different 

materials, such as more magnesium 

and aluminum, to make its vehicles 

lighter and more fuel-efficient.ò

Land Rover 

ñThe LRX was engineered to make it 

one of the cleanest vehicles in its 

class -- its lower weight and reduced 

aerodynamic drag aid fuel efficiency 

and reduce C02 emissions.ò

Volkswagen

ñAutomakers are substituting 

aluminum or plastics for steel 

wherever possible to reduce vehicles' 

weight.ò
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Aluminum: Part of the Solution

Outline:

Automotive Aluminum Today

Fuel Economy

Cost / Benefit Analysis

Environment

Life Cycle Emissions (CO2 eq.)

Recycling

Safety
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Automotive Aluminum Today
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North American Light Vehicle Aluminum Content:

Three Decades of Steady Growth

Calendar Year

Note: 9% of average vehicle 

by weight in ñ07
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Aluminum Use by Component
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Automotive Aluminum ς
Share by Vehicle System (2007)

Aluminum     

Components Share  

Heat exchangers 100 %

Pistons 100 

Transmission cases > 98 

Cylinder heads >  85

Engine blocks >  65

Control Arms > 40

Knuckles > 40

Bumper > 10

Drive shafts > 35 (RWD)

Closure panels > 10

Complex Structures
Cradles/sub-frames > 10% 

BIW ----
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80+ Vehicles Use More than 

400 Pounds of Aluminum

Nissan Altima

Ford F-150

Chevy Suburban

Subaru Tribeca
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Vehicle Weight, Performance
and 

Fuel Economy
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Impact of Vehicle Weight Reduction on Fuel Economy 
for Various Vehicle Architectures

Prepared for:  The Aluminum Association, Inc.
By:  Anrico Casadei and Richard Broda

Project  FB769

RD.07/71602.2

Technical Approval:  Frederic Jacquelin

Date: (20-Dec-2007)
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Fuel Economy Simulation ς
Vehicles List
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F.E. Simulations Outline:

Vehicle Configurations:

Baseline vehicle

Engines: gasoline (VVT), diesel (turbo) 

Weight reduced: 5%, 10%, 20%

Engines resized to match baseline vehicle performance

Simulations:

Fuel Economy -

EPA FTP75 (city)

EPA HWFET (highway)

ECE (European)

Steady State: 30, 45, 60, 75 MPH

Performance -

0 ï10, 60 MPH

30 ï50 MPH

50 ï70 MPH
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Simulation Drive Cycles
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Simulation Model Validation

Note: NoŀǘǘŜƳǇǘ ƳŀŘŜ ǘƻ άŎŀƭƛōǊŀǘŜέ ƳƻŘŜƭǎ ǘƻ ŀŎƘƛŜǾŜ ƎƛǾŜƴ ƻǳǘǇǳǘ ǊŜǎǳƭǘΦ

VEHICLE

Simulation 
Road load

Simulated Fuel Economy vs. Comparator

(% diff)

Maximum 
Variation

EPA City EPA Highway Combined

Small Car 0.2% 2.5% -0.6% 1.3%

Mid-Size Car 2.5% 0.2% -1.4% -0.4%

Small SUV 1.1% 1.8% -4.4% -0.4%

Large SUV 1.7% 5.9% -1.1% 3.5%

Truck -1.3% 2.2% -1.9% 0.7%
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Fuel Economy Simulation Results ς
Mid-Size Car, 3.0L-4V Gas Enginewith Variable Intake Cam Timing
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Fuel Economy Improvement

@ 10 % Weight Reduction

(EPA Combined)

Passenger Vehicle Truck

Base Engine
Downsized 

Engine
Base Engine

Downsized 
Engine

Gasoline 3.3% 6.5% 3.5% 4.7%

Diesel 3.9% 6.3% 3.6% 4.6%

Fuel Economy Improvement
Mass Reduction
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Aluminum 
Cost / Benefit


