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ULSAS OBJECTIVESULSAS OBJECTIVES

• Demonstrate the potential for optimized, 
cost-effective, environmentally-friendly 
and lightweight steel-intensive solutions

• Explore and promote the full range of steel 
product and process technologies

• Develop suspension system design 
concepts with a high level of performance, 
passive safety and efficiency

• Assist automotive manufacturer 
competitiveness
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Trim/HardwareTrim/Hardware

Power unitPower unit
18%18%

BIWBIW
20%20%

ClosuresClosures
6%6%

ElectricalElectrical
4%4%

FluidsFluids
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Interior   11%Interior   11%

/Glass     7%/Glass     7%

Wheels/tiresWheels/tires
7%7%

Steering & Steering & 
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Etc.       7%Etc.       7%
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• ULSAS Program Phases
– Phase I - Benchmarking and 

target-setting
– Phase II - Design

• ULSAS Program Phases
– Phase I - Benchmarking and 

target-setting
– Phase II - Design



BENCHMARKING OVERVIEWBENCHMARKING OVERVIEW

• Nine European
– Audi A6
– Peugeot 306
– Fiat Brava
– Vauxhall Astra
– Vauxhall Vectra
– BMW Series 5
– Nissan Primera
– VW Golf
– Ford Mondeo

• Nine European
– Audi A6
– Peugeot 306
– Fiat Brava
– Vauxhall Astra
– Vauxhall Vectra
– BMW Series 5
– Nissan Primera
– VW Golf
– Ford Mondeo

• Four North American
– Ford Taurus
– Mercury Cougar
– Dodge Intrepid
– Chevrolet Lumina

• Three Asia/Pacific
– Hyundai Elantra
– Honda Accord
– Toyota Camry

• Four North American
– Ford Taurus
– Mercury Cougar
– Dodge Intrepid
– Chevrolet Lumina

• Three Asia/Pacific
– Hyundai Elantra
– Honda Accord
– Toyota Camry



LevelLevel

* Kinematics and Compliance* Kinematics and Compliance

Subjective Assessment                              1                     16 Vehicles 
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• Four rear suspension systems 
were selected for the design phase

• Four rear suspension systems 
were selected for the design phase

1) TWISTBEAM1) TWISTBEAM

3) DOUBLE 
WISHBONE

3) DOUBLE 
WISHBONE

2) STRUT & LINKS2) STRUT & LINKS
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DESIGN OBJECTIVESDESIGN OBJECTIVES

• Reduce mass of steel design by at least 20 percent 
with no cost penalty

• Match mass of aluminum design by using steel, 
while demonstrating cost savings of at least 20 
percent

• Reduce mass of steel design by at least 20 percent 
with no cost penalty

• Match mass of aluminum design by using steel, 
while demonstrating cost savings of at least 20 
percent

0

20

40

60

80

100

R
el

at
iv

e 
Va

lu
es

 (%
)

Weight Cost Weight Cost

Steel Intensive Benchmark ULSAS Design
Aluminum Intensive Benchmark ULSAS Design



ULSAS DESIGN PHASEULSAS DESIGN PHASE

DOUBLE 
WISHBONE
DOUBLE 
WISHBONE

STRUT & 
LINKS
STRUT & 
LINKS

MULTI-LINKMULTI-LINK

TWISTBEAMTWISTBEAM

LOTUS UNIQUELOTUS UNIQUE



TWISTBEAM-Results SummaryTWISTBEAM-Results Summary

• 32 percent reduced mass

• No cost penalty

• Better 
performance
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TWISTBEAM-Design HighlightsTWISTBEAM-Design Highlights

• Features extensive use of advanced steel 
technologies such as:
– Thin wall high-strength steel tubular 

transverse beam
– Hydroformed 

high-strength steel 
forward arm
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TWISTBEAM-Cost ComparisonTWISTBEAM-Cost Comparison
(US$)

Benchmark E ULSAS E
$178.30 $169.90

TOTAL TOOLING COST ($ ,000) $5,611 $2,965
5 YEAR Volume (Assumptions) 2,000,000 2,000,000
TOOLING COST $2.80 $1.50
TOTAL SYSTEM COST $181.10 $171.40

SYSTEM ASSY
Labor Rate (US$/min on $44/Hr) $0.73 $0.73
Assembly Minutes 3.86 2.42
SYSTEM ASSEMBLY COST $2.83 $1.77
VEHICLE FITTING
Labor Rate (US$/min on $44/Hr) $0.73 $0.73
Fitting Minites 1.21 0.93
VEHICLE FITTING COST $0.89 $0.68

Total Cost ($) $184.80 $173.90
Cost Saving($) $11.00
Cost Saving % 6%

Twistbeam

COMPONENT COST



STRUT & LINKS-
Results Summary
STRUT & LINKS-

Results Summary

• 25% mass savings 
• Minor cost savings
• Performance exceeds 

benchmark
• Better ride & handling

characteristics
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Hydroformed KnuckleHydroformed Knuckle

Longitudinal and Lateral Links

FINAL
FORM
FINAL
FORM

INITIAL
TUBE FORM

INITIAL
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• Performance exceeds 

benchmark
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• ULSAS based on 
extensive use of 
computer simulations

• Includes using Design 
Optimization software

• Forming analysis 
performed by steel 
companies
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HIGH STRENGTH
STEEL STAMPED 
FORE-AFT ARM

HIGH STRENGTH
STEEL STAMPED 
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MULTI-LINK-Results SummaryMULTI-LINK-Results Summary

• 30% cost savings
• Minor mass reduction
• Provide superior 

ride & handling and
superior vehicle 
refinement
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MULTI-LINK-Design HighlightsMULTI-LINK-Design Highlights

• All major parts are of 
high- and ultra 
high-strength steel

• Pressed sub-frame 
and lower control arm
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Design Overview
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Benchmark Vehicle (D Class)Benchmark Vehicle (D Class)

ULSAS Solution (D Class)ULSAS Solution (D Class)



MATERIAL UTILIZATIONMATERIAL UTILIZATION

• Sheet Steel
– Thickness range 1.2 to 5 mm
– Strength range 150 to 500 MPa

• Tubes 
– Thickness range 1 to 3.5 mm
– Diameter range 13 to 70 mm
– Strength range 150 to 600 MPa

• Bar & Rod (springs)
– Diameter range 8.5 to 12.5 mm
– Strength 1300 MPa

• Forgings
– Strength range up to 750 MPa
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OVERALL RESULTS SUMMARYOVERALL RESULTS SUMMARY

SYSTEM TYPE Mass Saving
Target Results Target Results

Twistbeam 0% 6% 20% 32%

Strut & Links 0% 2% 20% 25%

Double Wishbone 0% 0% 20% 17%

Multi-Link 20% 30% 0% 3%
(Vs Aluminum Benchmark)

Lotus Unique 0% 22% 20% 34%
(Vs Double Wishbone)

Cost Saving



PROJECT HIGHLIGHTSPROJECT HIGHLIGHTS

• Weight savings of up to 34 percent over 
current steel designs at no additional cost

• Match the mass of an aluminum system, 
while achieving a 30 percent cost benefit

• Performance not compromised
• Currently available steel grades and 

technologies are key enablers to success 
of ULSAS
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THANK YOUTHANK YOU
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