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This book will provide readers with a
solid understanding of the principles
of automobile body structural design,
illustrating the effect of changing
design parameters on the behavior
of automobile body structural
elements.

Emphasizing simple models of the
behavior of body structural systems
rather than complex mathematical
models, the book looks at the best
way to shape a structural element to
achieve a desired function, why
structures behave in certain ways,
and how to improve performance.
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MMA M7| s =K} O 2 (2017~2020)
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3 GM Group(9) 94,889 222,116 7.5 134.1
4 EIYSSS%) Kia  Automotive 124,114 198,487 6.7 59.9
5 Renault-Nissan Alliance (4) 143,884 194,158 6.6 34.9
6 BYD Auto (2) 218,532 179,285 6.1 -18.0
7 BMW Group (5) 127,618 173,202 5.9 35.7
8 Daimler Group (13) 45,054 168,858 5.7 274.8
9 Geely Holding Group (6) 125,896 157,125 5.3 24.8
10 PSA (25) 7.230 109,987 3.7 1,421.3
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Tesla’s long-term market leadership is under threat

Worldwide EV* sales by car manufacturer and major market
H1 2021: 2.6 million units
Growth: 160%

: Rest of the world
Stellantis
- us 3%
BEMW Group
SGMW 11% share Mainland
China
VW Group 13% share 47%
Tesla 15% share
] T T T 1
0 100 200 300 400
Units (thousand)

*includes battery electric vehicles and plug-in hybrid electric vehicles
Source: Canalys estimates, August 2021 6 Ccdand lyS
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— The Rise of Electric Cars —

By 2022 electric vehicles will cost the same as their internal-
combustion counterparts. That's the point of liftoff for sales.

B Projected annual sales Cumulative sales

500 million vehicles Electric vehicles would
account for 35% of all

new vehicle sales.
400 \_.,.

il
300 s
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2006'16 I7 18 "9 20 21 '22 '23 ‘24 '25 26 27 28 '20 '30 '3 '32 '33 ‘34 '35 '36 '37 '38 39 40
Sources: Data compiled by Bloomberg New Energy Finance, Marklines BIDDMbBI'g .
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Competition of TESLA vs Traditional OEMs

— 2022Y: 155GWhvs 100GWh (60GWh, SNE Forecast)
— 2030Y: 1038GWhvs 3000GWh (274GWh, SNE Forecast)

[Battery demand for 4 major Car OEM as a function of year]
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Nikkei Automotive 2017 &

ZATCHBERRAFEACEL ST

5, MARRHPRENHNOREICHNAT.

AWEEOHPHEE. 22T EH=A

L FOHRAERECEY 2T

hiE. ABE —H201 7S

ERETIRWNERRTSIET. ZA7
L {128 TR

B R Gasvier b, Tosla b

B~

FE 2

Cover Story
7

Ao

-

30 el ESBEDAZHENR

D e d Bydd TH

2 pnd BEPEVONEEERS

-

LR N1

Introduction - 23



Vehicle Structure
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(Past)

2008~2012
FutureSteelVehicle

UliraLight Steel Nature's Way to Mobility
Auto Closures % .

ULSAS
2000 UltraLight E dLSAB'AVQ

Steel ® vanced Vehicle _ .

Sk CEF Concepts = ' g\
Suspensions 2001

2000
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https://www.worldautosteel.org/

US: WorldAutoSteel (Future

Why Steel?

‘ There are many reasons why steel is the best choice for the sustainable mobility concepts of the future. The Steel E-Motive program will demonstrate
3 the effectiveness of Advanced High-Strength Steel (AHSS) products and technologies for creating safe, affordable and sustainable vehicles for Mobility
’ as a Service applications.

2N E-HOTIVE
@000

e) ) WorldAutoSteel |R
2 O 2 O STRENGTH DURABILITY SUSTAINABILITY AFFORDABILITY TOTAL COST OF
~

OWNERSHIP

006

SAFETY RIDESHARING SMART CITY AUTONOMOUS BATTERY ELECTRIC

THE FUTURE OF SUSTAINABLE MOBILITY IS STEEL

Steel E-Motive is a new vehicle engineering program which will demonstrate the benefits of steel for global sustainable

Mobility as a Service (MaaS) challenges, characterized by fully autonomous and connected electric vehicles.

Steel E-Motive's objective is to demonstrate that Advanced High-Strength Steel (AHSS) products and technologies can solve the
unique architectural challenges of Maas, ultimately providing virtual concepts as roadmaps for affordable, safe, mass and
environmentally efficient vehicles.

Ride hailing, autonomous, electric vehicle fleets will deliver transportation to millions around the world. With a vast portfolio of

AHSS and steel technologies from which to draw, we envision that Steel E-Motive will deliver innovative ideas for steel vehicle

architectures that will shape the future of sustainable mobility.
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EU: Concept

SmartBatt SuperLIGHT-Car ELVA
» Fully integrated battery housing »  Economic ::_Iemon;tratinn of » Concept of light BiW for EV's
multimaterial vehicle structures
Lightweight battery concept for high-volume produced » Space frame design
New materials for battery combustion cars » Modularity in battery and BiW
systems s - design

Boure: Superd IGHT-Car” project, 2109

e Franntofar | BF_SmariReit e Hource: ELVA® project, 2043

ALIVE

» High volume

ENLIGHT

# medium volume

» Low weight

MATISSE » Low costs

» Modeling and testing

# Novel materials

» Low weight SafeEV

Sounoe: M. Koz | Volkswsagen Group Res=arch, B-EFFGAL. 2IH3

# Modeling and testing of small EVs
» Safety of composite structures » Safety of vulnerable road users
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EU: SEAM Cluster

o Safe Efficient Advanced Materials

— Biggest European RTD-cluster on lightweight design
— Cluster duration: 2012/10~2016/09
— 47 partner from 10 countries, about 19M € funding

=

SEAM

Vehicle Structure

afeEV 2 ENUIGHT

il
Safe small electric vehicles through Enhanced “FJhtWEith dESiQ”_ by
advanced simulation methodologies advanced lightweight materfals

joipt dissemirakion

Coordinator: ViF Liaison Team Y Coordinator: Fraunhofer LBF
CRF, VW, fka,
ViF, LBF, ika,
&9 ALIVE BaW Pk MATISSE
=
Advanced high volume affordable Modeling and testing for improved
lightweighting for future safety of key composite structures in
electric vehicles alternatively powered vehicles
Coordinator: VW Coordinator: fka
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