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• Practical considerations:
– How best to cut the weight? 

• Aluminum can safely take out more weight more than steel

• No compromise to function – customers won’t accept it

• Lightweighting with aluminum is cost competitive

– How much weight to cut? 
• As much as possible – half measures won’t get the job done

• 200 lbs saved  = 1 MPG

– How fast can we get there?
• Aluminum uses many existing production processes
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Down Weighting Cars is a Must

Presenter
Presentation Notes
In the U.S. the Obama Administration is expected to put out draft regulations very soon that will call for significantly higher fuel economy standards and reduced emissions. In the EU, a major challenge facing the auto sector is are regulations which stipulate that average CO2 emissions from cars must fall to 130 grams per kilometer by 2015 from 144g/km in 2009. Without question, in both cases, vehicle down weighting  MUST be part of a holistic solution (to include materials substitution, advanced powertrains, clean fuels, aerodynamics and lower rolling resistance tires).  Aluminum is best positioned as a growing material of choice.  Mild steel will lose out to lighter materials and aluminum is best positioned to pick up that market share, even more than HSS. 
 
Aluminum can safely take out more weight.  Aachen study, which says, using aluminum in key automotive components can safely reduce vehicle weight by as much as 40 percent, compared to only 11 percent for high-strength steel. HSS can’t get you there on weight.  Also, HSS will have higher cost over mild steel and it too requires new tooling (this is accurate, yes?) and has significant technical hurdles to overcome (like springback). 

Aluminum has smaller carbon footprint overall, compared to steel.  Magnesium Lifecycle Study:  The study, a collaborative effort between organizations in Canada, China and the United States, found that when analyzing the full lifecycle of the metals, aluminum yields a 20 percent energy savings over steel. When looking at the total life cycle CO2 emissions, aluminum is 20 percent better. The aluminum design achieved the best lifetime performance for overall energy use and greenhouse gas emissions.  Toss in aluminum’s unparalleled recycling story here, as well (a strong selling point in Europe, in particular). 

Aluminum can be very cost effective with next generation automobiles.  A  Ricardo study (done for ATG) shows an aluminum bodied hybrid would be less costly overall, as compared to a steel-bodied hybrid because fewer of the heavy/expensive batteries would be needed for the lighter vehicle.  So, looking at pound-per-pound cost comparison misses the point about each materials relative value to the overall costs of a vehicle.  As advanced powertrains come online, with their added costs, (and weight) the value proposition for low weight, yet high strength aluminum grows and can be more competitive overall than steel.  





Body Holds the Largest Weight 
Reduction Opportunity
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•Aluminum penetration 
continues to grow in many 
established areas

•Steel has historically dominated 
the auto body but…

•Potential future weight savings 
with steel are diminishing

•Aluminum is the next logical 
step

K
M

T 
A

lu
m

in
um

Presenter
Presentation Notes
Although already widely used, there are still many opportunities for mass reduction with aluminum without compromising size or safety, especially in the body structure.



Aluminum Saves More Weight 
than High Strength Steel
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• 3rd party research study completed at University of Aachen (2010)

• Car body analyzed in detail to select optimum material for each part

• Analysis of strength vs. stiffness requirements

• “Best” aluminum structure saved 40% body weight (525 lbs)

• “Best” steel structure could only save 11% - even with advanced steels

Steel alone is not the answer



Aluminum’s Lightweighting
Advantages Are Clear

Steel AluminiumAluminumSteel

Total maximum weight reduction compared to reference car:
Steel (with YS up to 1,200 MPa): 11%

Aluminum (with YS up to 400 MPa): 40%

Presenter
Presentation Notes
This study combined with other data on the benefits of aluminum suggest a total of about 525 pounds of additional weight savings, which could result in 2.7 more miles per gallon or a nearly 10 percent further improvement in fuel economy over a typical auto today. This can be done while maintaining – if not further improving – vehicle safety

The study found that using aluminum could result in significant weights savings for the analyzed components, ranging from 14 to 49 percent. Using a state-of-the art steel reference car, the maximum weight reduction potential of aluminum in car bodies is approximately 40 percent.

Weight reduction potential using high strength steel was limited to only an additional 11 percent.  The reason the potential weight reduction using high strength steel is so small, is that nearly 40 percent of the parts analyzed simply cannot be made thinner regardless of the grade of steel used. If high strength steel were to be used to lightweight these parts, their stiffness would actually be reduced and the car’s performance would suffer, whereas, aluminum could be used without reducing stiffness or causing the car’s performance to suffer.
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Aluminum’s Weight Advantage 
Translates into Fuel Economy 

Advantage
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MID-SIZE CAR EXAMPLE
Al Weight Wt. Reduction Cost 

Impact

BIW 320 Lbs 280 Lbs $ 455

Closures 115 Lbs 70 Lbs $ 150

Structures 45 Lbs 50 Lbs $ 160

Total 
(Direct)     

480 Lbs 380 Lbs $ 765

Optimization
(In-direct)

(50 Lbs) 170 Lbs ($ 665)

Net 430 Lbs 550 Lbs $ 100

Multi material body:

AL Sheet 330 Lbs

Al Extrusion   60

Al Castings    30

Steel Sheet    50

HSLA Sheet   10

Cost-Effective Overall

$ 0.18 Per Lb 
Weight 

Reduction

15% Weight 
Reduction

Presenter
Presentation Notes
Three estimates used by NHTSA were point estimates for generic mass reduction.  Did not involve actual designs or reflect differences in material used (high strength steel, aluminum, composites)

KEY TAKEAWAYS
Costs to design in aluminum is competitive with steel
Secondary cost savings are significant and often overlooked

NHTSA ESTIMATES: Result in a compliance cost of $1.48 per pound. Based on current assumptions and recent studies, we’ve found costs ranging far below that average.

OUR RESULTS: $0.18 per pound (including secondary)




A Real-World Example 
Large Car with the Weight of a Mid-Size

EPA Size Category Large Mid

Curb Weight Today 3199 2723

Weight Reduction with 
Aluminum body (345)

New Curb Weight 2698

•Roominess of a large car

•No compromise to safety

•Better mileage

•Same acceleration 

•More agile handling & braking

•Existing stamping assets

•Lower powertrain cost

Presenter
Presentation Notes
According to North America Ducker study, Hyundai averaged approximately 339 lbs. of aluminum per vehicle in 2009. This was up two lbs from 337 in 2006. Of the OEMs listed in the study, they rank 4th in usage in 2009 although they have among the smallest share of the total vehicle market.
 
BMW - 421 lbs.
Honda - 349 lbs.
GM - 346 lbs.
Hyundai - 339 lbs.
Nissan - 327 lbs.
Toyota - 323 lbs.
Ford - 309 lbs.
Chrysler - 301 lbs.
VW - 283 lbs.
 
2009 OEM content as a percent of OEM curb weight, Hyundai is at 9.8%. This ranks them third among the OEMs listed only behind Nissan and Honda. The average curb weight of a 2009 Hyundai was 3,459 lbs. According to the study, their best aluminum usage example is the Santa Fe.
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