r\i1viiiiiiiiiiil:
PeIrt of ine Solutior)
(Muetizg the (2ballenges of Tauday...
zifiel “Fornorrowy)

FALUTLTTTIUTTE A O OULAALIULT
AUTOTSAEG A FUCKASTOU D
DOUGIRICHTIaTEKarSErsAItmmunT



AAMAVIISINSID Y11l JP)

Daimler AG GM
AEvery newBéedemodee de s iThe company will wuse
will be 5 percent lighter than its materials, such as more magnesium

predecessor. o and aluminum, to make its vehicles

lighter and more fuel-efficient. 0

Ford Land Rover

AEach Ford Motor Co. mddel LRXI| Was engineer
lose 250 to 750 pounds depending one of the cleanest vehicles in its

on its mar ket segment class--itslowerweight and reduced

aerodynamic drag aid fuel efficiency
and reduce C02 emissi:

Nissan

ANIi ssan wi | | cut t he ngk%éenof I t s

vehicles by an average of 15% over
the next seven years as it seeks to NAut omakers are subst
i mprove fuel effi ci en alymindom or plastics for steel

wherever possible to reduce vehicles'

weight. 0O
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Windshield Instrument '
Surround Panel Suspension

Structures Structures Subframes
Electrical
Distribution

Exteri
Foctianis xterior

Closure

Engine
Blocks

Wheels

Bumper

Systems = L. I k. Body Structure
\ o 3 = LN\ and Components

Exchangers MR P el \ S Driveshafts

Air Brake

Compressor Components
Pistons . ;
Engine Suspension

Subframes Components
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The Performance
Advantage ™

The Aluminum Association, Inc.

North American Light Vehicle Aluminum Content:

Pounds per Vehicle

0 3 Calendar Year

DUCKER

worldwide
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60 110.37%

Tratistnissions

Heat Exchangetrs

Chassis & SuspeEnsion

~=r

) — Lz T =
Bumpers

Estetiors/Tritm

Interiors/Seats
amr Bags
Total

DUCKER

worldwide
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Aluminum
Components Share
Heat exchangers 100 %
Pistons 100
Transmission cases98
Cylinder heads > 85
Engine blocks > 65
Control Arms > 40
Knuckles > 40
Bumper > 10
Drive shafts > 35 (RWD)
Closure panels > 10
Complex Structures
Cradles/subdrames > 10%
BIW

DUCKER

worldwide
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The Performance
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The Aluminum Association, Inc.

Ford F-150
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The Aluminum Association, Inc
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The Aluminum Association, Inc.
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H EL-SIMtiations OuUtine:

Baseline vehicle
Engines: gasoline (VVT), diesel (turbo)

)Ale|ght reduced: 5%. 10%. 20%

Simulations:
Fuel Economy -

EPA FTP75 (city)
EPA HWFET (highway)

ECE (European)
Steady State: 30, 45, 60, 75 MPH

Performance -
071 10, 60 MPH
3071 50 MPH
507 70 MPH
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Sitmulation MogekValidation

Simulation Simulated Fuel Economy vs. Comparato
Road load | ~ (% diff)

Small Car | 2% 2.5% -0.6% 1.3%
Mid-Size Car 2% 0.2% -1.4% -0.4%
Small SUV| 1 1.8% 4.4% 0.4%

Large SUV| L% 5.9% -1.1% 3.5%

Truck -1.3% 2.2% -1.9% 0.7%

" VEHICLE
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FUE | ECONMON- Simuliatign RESOES
VIIAESIZE £, G LVI-as Engmenthyanablel Mmtake E3m, Tmg

EPA European

FUEL ECONOMY BENEFIT FE BENEFIT

. City  Highway
Combined| crozs  HwWFET

(mpg) Yo Yo %o

DRIVE CYCLE

Combined

Baseline
Enoine

Engine
Dowwnsized to
Baseline
Performance

=
=
=
O
=
=
@
(0
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=
=
=

STEADY STATE CONDITIONS FUEL ECONOMY BENEFIT

30 MPH 30 MPH | 45 MPH | 60 MPH | 75 MPH
%o Y %o %

(mpg)

327
Baselineg Engine 327
329
337
349
375

Engine Dowwnsized to
Bazeline Performance

YWeight Reduction




Petcent FualzEConomnmy MProve merntws

Percent Mass. Reguction
Gasoline

% Fuel Economy Improvemen

10

% Weight Reduction
—e— Small Car - Resized Engine Mid Size Car - Resized Engine —— Small SUV - Resized Engine

—=—lLarge SUV - Resized Engine ——=—— Truck - Resized Engine ~—+  Small Car - Baseline Engine

~+ Mid Size Car - Baseline Engine =  Small SUV - Baseline Engine a4 Large SUV - Baseline Engine
~ & Truck - Baseline Engine
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10
% Weight Reduction

Mid Size Car - Resized Engine —=— Small SUV - Resized Engine —=— Large SUV - Resized Engine
—=—Truck - Resized Engine + Mid Size Car - Baseline Engine +« Small SUV - Baseline Engine
-~ e« Large SUV - Baseline Engine +  Truck - Baseline Engine
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~ Fuel Economy Improvement
@ 10 % Weight Reduction

(EPA Combined)

Base Enging Dawnsizel o acs Engin‘DOV.Vn.S-Ize
Engine Engine

Gasoline 3.3% 6.5% 3.5% 4.7%
Diesel 3.9% 6.3% 3.6% 4.6%

ﬁ



Cost / Benefit



