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22% to 32% Weight Reduction

Y N o

Lightweight Closures Lightweight Rear Chassis Liahtweight Front End Structures

- 22% Mass reduction 24% Mass reduction - 32% mass reduction

- At no additional cost - At no additional cost - At no additional cost
Compartment

A :
-30% mass reduction

R ght Weight Control Arm
R Eﬁ?:ﬁ%igﬁ; gzgto "Mance “Same mass as aluminum baseline
At 66% of the cost

,‘1 Euture Generation Passenger

Source: Auto/Steel Partnership
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Body Structure Weight vs. Gross Vehicle Weight

Body Structure: W/O Closures + IP Beam + Engine Cradle
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Body Structure Weight vs. Gross Vehicle Weight

Body Structure: W/O Closures + IP Beam + Engine Cradle
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Body Structure Weight vs. Gross Vehicle Weight

Body Structure: W/O Closures + IP Beam + Engine Cradle
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Automotive CO, Emissions Regulation.

160 —

140 =

120 o

100 USA
80 — Japan

Grams CO, /Km (Equivalent)
1

6 TTTTTTTTTTTTTTTTTTTTTITITITTTTI
2003 2006 2009 2012 2015 2018 2021 2024 2027 2030
E

ource: Intemational Council on Clean Transportation

") WorldAutoSteel

www.worldautosteel.org 13

FutureSteelVehicle

Early Introductions of Dedicated Platform
Advanced Powertrain Vehicles

Honda Clarity FCX

Mercedes F cell

e
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Body Structure Weight vs. Gross Vehicle Weight

Body Structure: W/O Closures + IP Beam + Engine Cradle
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Future Steel vehicle will
address:

« Future emissions regulations
« Advanced powertrains vehicles

« Competitive material solutions

for 2015 to 2020
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FSV's Steel Portfolio

TRIP 600/980
TRIP 350/600 TWIP 500/980
BH 280/400 HSLA 550/650
TRIP 400/700
SF 600/780
CP 500/800

CP 800/1000

CP 1000/1200
DP 1150/1270
MS 1150/1400
CP 1050/1470
HF 1050/1500

FB 330/450

HSLA 420/500
FB 450/600

CP 600/900
CP 750/900

Expanded range of steel grades
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FSV’s Manufacturing Options

™ Conventional Stamping

Laser Welded Blank

Tailor Rolled Blank

High Frequency Induction Welded Hydroformed Tubes
Laser Welded Hydroformed Tubes
Tailor Rolled Hydroformed Tubes
Hot Stamping (Direct & In-Direct)
Laser Welded Blank Quench Steel
Tailor rolled Blank Quench Steel

Roll Forming

Laser Welded Coil roll Formed

Tailor rolled Blank Roll Formed

Roll Form with Quench

Multi Walled Hydroformed Tubes
Multi Walled Tubes

Laser Welded Finalized Tubes

= Laser Welded Tube Profiled Sections
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Lightweighting technologies

« Expanded materials
portfolio

« Expanded manufacturing
technology portfolio.

« Aggressive design
optimization technologies
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Manufacturing Cost Mass Reduction
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Vehicle Carbon Footprint Effect of powertrain and fuel efficiency improvements
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Design Performance Criteria
» Manufacturing cost
* Mass reduction

« Vehicle’s carbon foot print
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Vehicle Size & Powertrain Configurations

PHEV20 BEV
FSV 1 )

Electric Range: 32km  [Total Range: 250km
4-door Total: 500km [Max Speed: 150km/h

hatchback peed:
3700 mm Max Speed: 150km/h 0-100 km/h 11-135

0-100 km/h 11-13s

PHEV40 [FCEV
FSV 2 )

Electric Range: 64km Total Range: 500km
4-door sedan |10\ 500km Max Speed: 161km/h
4350 mm Max Speed: 161km/h 0-100 km/h 10-125

0-100 km/h 10-12s
RATE TASET O UDS TYTTE

® Common front end
® Common front wheel drive traction motor
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Detailed Steel Alternative Solutions for Critical Load Paths
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Detailed Steel Alternative Solutions for Critical Load Paths
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. Subsystem Optimization - Rocker

Rocker Technology Options

. Subsystem Optimization - Rocker

3 HF3G Figh Volume [~ T Manufacturi | LCA CO2 (Mass vs Cost Value)
hnology [Manufacturing Manufacturing [ Sy SVREr ng Savings Parallels of Constant Value (3¢
essment [Interpretation Feasibili g Cost ($) (kg) $45
paseline  [8ST  [ptamping 10.26 19.99 0 \ \ Value
st fstamping 1095 2133 53 840 \ )
) ST TRB tamping TRB 10.52 24.18 16 \
Istamping $35
lsolution ST Lwe  [stamping LB 10.47 27.86 30
M":;DS HsT Hot stamp 980 24.98 37 ~ 330 \ \ \ \ \ \ \ \
HSTTRE Hot Stamp TRB 966 27.68 -47 % }\
HST LWB Hot Stamp LWB 966 31.60 -37 8 $25
RF Rotl Form 798 14.18 -183 \ \ \ \ \
Roll Form .
HEEDS Mass)| R TRB__[Roll Form TR Coil Aggressive 7% 16.47 -189 $20
RFTWC  [Roll Form TW Coil 807 15.66 177
HF fiyarororm 706 22.80 248 1
Hydroform
HEEDS Mass)|HF LWT  Hydroform LWT 696 27.89 -245 s10
HF MWT  Hydroform MWT Aggressive 6.96 2391 -255 4.00 5.00 6.00 100 B.UOU Y00 1000 1100 12.0C
Jluminum  [AL Extrusion Mid-Term 753 39.70 204 | Mass (Kg)
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—.~Subsystem Optimization - Shotgun
- - Shotgun Technology Options
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