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Benteler Group / &4F5)4E 7 Benteler

Company Structure A FI4EH

Under the strategic management holding, Benteler International AG, the operative business in
organized into three legally independent business divisions within Benteler Deutschland GmbH

REFEEBE FIA NS =RAE, 751 R AR KR 55 S0

Benteler International AG

Benteler Deutschland GmbH

Benteler Autbmotive

RRFFITEBAR
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Benteler Group / 4554 Benteler
Worldwide Activities 2FR\ 5 RN

Benteler Group in figures

m 7.5 billion euros

m 28,007 employees (FTEs) worldwide
m more than 170 locations in 38 countries
B = Benteler locations (Status 2012)

BENTELERY

Feb. 2014 4 %% i$2014_Benteler Lightweight Competences _20140327.ppt Automotive



Benteler Automotive /| 45815 E T\ Berdlbler

Product Groups and Competence Business 7= 53\ FAT M 5%
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Benteler Automotive /| &4 EIE4E T\ Bertlbler

Product Group Structures % 5% G 3

Structures
, Door beams
/ Pillar reinforcements
e IP-Supparts
Bumper beams
Roof ralls
Side rails

Body assemblies
Aluminium parts

Hollorm parts
Coldform parts

UHSS
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Benteler Automotive /| &4 EIE4E T\ Benteler
Development and Program Locations #f & %0434
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Automotive Lightweight Demands
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Automotive Lightweight Demands Be%m
CO, Regulations Worldwide 4%k — &V BRIEIN

2003 2006 2009 2012 2015 2018 2021 2024 2027 2030

Source:International Council on Clean Transportation

EHErEEEE e
—+—USA —=— Australia — —China —— Europe —%— Japan
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Automotive Lightweight Demands Benteler
CO, Regulations in the EU ¥k 8 — S AV B HERE R m

In an integrated approach, CO, emissions will gradually be limited to 120g/km (“integrated approach”:
carmakers to achieve 130 g/km through technical improvements, remaining 10 g/km shall come from
complementary measures):

AR RET, COHMERZELIREIF120g/km ( “BEH R « REEFRIBELEARSE R
130g/km, & T [1710g/kmid ik FAth 75 S g o)

2012: 65% of new cars sold have to average 130 g/lkm CO,  65% 448551 % T ¥y &4 $1]130g/km
2013: 75% ~ 75% 45 & 81 221 3k 2]130g/km
2014: 80% ~ 80% 14 &5 7 251 3l ik 2130g/km
2015: 100% of new cars sold have to average 130 g/km CO, 100% 144851 4= F- ¥ HE &4 $130g/km

Fines per car sold when exceeding target:

HE H AR HEBEE S B A T €

Between 2012 and 2018: _ 2012-20184E il W T | R E""'“:’"me“_t
EUR 5 for the 1st gram of CO2 #id 177 i 45K p b o, ¢ 34

EUR 15 for the 2nd gram ~ 2 5 11 4 15K

EUR 25 for the 3rd gram ~ e 37 11 42 250K

EUR 95 for the 4th and each subsequent gram

R4 PA L 1 4 95RK

From 2019 M20194H45:
EUR 95 for each gram over the target 485 — v 5 495Kk

Influence on vehicle §0f:
* more lightweight solutions are required

X R AR 2 R ER
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Automotive Lightweight Demands Benteler

Multi Material Concept for Car Body Design

Multi
" Design . Material

A ﬁ Concept

Materials Processes

Advanced
-Spacefra

Steel body .
tainless Steel
2 . Spacefram ,ﬁu
Coil-coated E
Advanced

Steel thin
all castin

Composites
RP

Affordability of weight reduction

Steel Composites
Unibody
> 2012
Approach
Source: Volkswagen, 2002
BEMNTELERV
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Automotive Lightweight Demands Benteler
Product Group Strategy ZEAk45#)P= i 25V 30 R %

W Past & e | A s | ram |
Manufacturer of steel press parts for body and "__ '-/ <l \{ _A
hang on components "T"""‘x’ﬁ'm;? | A NG
e B AR AR T B : \

"""" .- Sy e |
4 =

! Present ITE - /r\rﬁk{«}ﬁ’
Supplier of innovative lightweight structural solutions for body
applications for improved crash properties with main focus on —

steel and aluminum W
FEBESZMNM NS4, BAERMEAASHEMERE QT NEE | P
W% : _ !
Innovative multi material
design by using of ...
! Future #X3¥ = UHSS

Supplier for multi material body solutions with focus on steel, = Aluminum

aluminum and fiber reinforced plastics
EETWM. BEeMAgEy e, it elda N K%
0] E S
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Automotive Lightweight Demands Benteler
Core Competencies & Product Portfolio 1%Z:0» &% /1&F= i 25

Il Core competencies ZihESE
 High development capability for « MBHTEH LR TTRITREE
structural solutions o AU A AR R R A T
» High process competencies on UHSS o ABERTRREAN, AEURIHOE ER A B,
forming and joining R 5 5 4 )

« High competence in lightweight materials
such as UHSS steel, aluminum and fiber
reinforced plastics

™ Product portfolio F= i RS
* Body components and assemblies o AN A
(e.g. A/B/C-pillars, sill, tunnel) C(HIANA/BICHE, 1T#E, Hh SRimiE)
* Bumper systems o YL
 Cross Car Beams . R RG
» Active safety systems « YHNERERG
(e.g. roll over protections) BN 4 250
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Benteler Automotive A4FEI7EZDE T Berdlbler
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BIW Lightweight Approach and Examples Benteler
Product Family 7=/ K2k

BIW / SC
HE ST

Hot formed

e R KRR Ry SR BRI N

Tunnel

B AP AR 7 SR 26 [ L

4

A-Pillar
Assemblies
Door beam

Increasing hot forming & UHSS content
CFRP application in new energy vehicles

Partial Hot Tailored |
Stamping rolled
blanks
BENTELERV
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BIW Lightweight Approach and Examples Benteler

Multi-Material Design
2T ZMENE & 1% B ikt

VelumgEn asrs

Volkswagen-Study

Applied Materials

W Aluminium sheet (B0kg)

B Aluminium cast (13kg)

B Aluminium extrusion (3kg)
[ Steel (66kg)

[ Magnesium (11kg)

B Fibre reinforced plastic (7kg)

Weight SLC BIW: 180kg (Am -101kg)

BIW

Front
end

Floor

3 B Reference

g\l e | | B SLC concept

| — T T

0 25 50 75 100 125 150 175 200 225 250 275 300
Structural weight [kg]

Grean
house

Weight reduction of -101 kg by multi-material solution

BENTELERY
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BIW Lightweight Approach and Examples

Steel Intensive Design

BT ) 4 B it

Benteler

GOLF VI

Weight saving:
- structural weight reduced by about 100 kg

- Electrics - 6 kg

- Drive train -40 kg
- Chassis - 26 kg
- Body - 37 kg

Lightweight design measures:
- High-strength and higher-strength types of
steel, reduced sheet thickness (TRB)
- Only using material where it is needed
Mild Steel - Optimal geometry of profiles and surfaces
B High-Strength Steel
Highest-Strength Steel

B Advanced-High-Strength Steel
B Ultra-High-Strength Steel, hot formed

Source: DLR
2013-08-28_Lightweight_Design_The_Vanguard_of Automotive_Engineering_ HEF_MM_V _final_fuer_PP_Hi_gekuertzt.pdf

BENTELERY
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BIW Lightweight Approach and Examples

Benteler

Steel / Aluminum Hybrid Design
2 TG ISt

Weight saving:
- Weight of body: 206 kg
- Reference body in steel would be 48% heavier
- Pure Al body would be 12% lighter

Lightweight desigh measures :
- Multi-material-desgin
- Shell and space frame structure combined

Aluminum 69%

I Sheet metal 63 kg

B Cast components 45 kg
I Extruded profiles 32 kg
Sheet 31%

B Sheet metal 66 kg

Source: DLR
2013-08-28_Lightweight_Design_The_Vanguard_of Automotive_Engineering_ HEF_MM_V _final_fuer_PP_Hi_gekuertzt.pdf

BENTELERY
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BIW Lightweight Approach and Examples Benteler

Aluminum Intensive Design

ETE AN St

Range Rover V

Weight saving:

- Vehicle about 420 kg lighter than its predecessor

- Weight saved in basic shell approx. 39% (almost 180 kg)
Lightweight design measures:

- External skin panels between 0.9 and 1.5 mm

- All body joints riveted or bonded

- Side parts compressed in a single aluminum component
- Fewer body joints

- High-strength Al AC300 for the crash structure

. Al sheet Bxxx

[ Al shest 5xxx
B Al casing
B Al extrusion
B HSS stesl
B PHs stesl

by mass

Source: DLR
2013-08-28_Lightweight_Design_The_Vanguard_of_Automotive_Engineering_HEF_MM_V_final_fuer_PP_Hi_gekuertzt.pdf

BENTELERY
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BIW Lightweight Approach and Examples

CFRP Design on New Energy Vehicles
3T CFRP T AR IR IR ZE B 4 B it

Benteler

BMW i3

Weight saving:

- Vehicle total weight approx. 1195 kg with battery

- Approx. 300 kg saved through new material and purpose-built design
Lightweight design measures:

- Material combination CFC + aluminum
- Bi-modular design
- "Life" module - CFC monocoque body
- "Drive" module - crash and structural components, Al chassis

Source: DLR
2013-08-28_Lightweight_Design_The_Vanguard_of Automotive_Engineering_ HEF_MM_V _final_fuer_PP_Hi_gekuertzt.pdf

BENTELERY
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BIW Lightweight Approach and Examples Benteler

Hot Forming Application in BIW cource: AutoStesl.org

PR H B ERIN

Body structure
Safety cage 1

“4 rigid framework
surrounding the
occupants which creates
a support for the interior
safety equipment and
provides a survival space
for the vehicle occupants
in case of a crash”

BENTELERY
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BIW Lightweight Approach and Examples

Crash Regulation in Europe and USA

R S Al 38 SR

Frontal impact :
FMVSS 203, 204, 205, 208, Bumper ,’ Slde impact

208, 210, 212, 301

,Roof

Side Windows . ; FMVSS 216
FMVSS 226 Interior ]
e FMVSS 201, 202, 203, | ,Head res‘ts
i 204, 205, 207, 213,225 | e e .
Instrument panel X . EGE\—R12.1B.1?,21.44 ] MVSS 202 ECE-R 17,25 EG 78/032 GTR7
FMVSS 201 ECE-R21,32,33EG74/80 N _ R " i ff Rollover
i FMVSS 201, 208, 216, 2163, 301

ECE-R 21 ECE-R 44.04

Pedestrian protection

EG/78/2000 o

EG/621/2000

GTR 9 |
\

Rear impact

FMVES 202, 207, 223, 224, 301, 581
| ECE-R 17, &5, 32, 42

% \ Seat belts

\ FMWVES 208, 209, 210, 213 ECE-R 14,16
\ EG 78115, 77/541, 96/79, 06/27

e

ECE-H 12,14, 16,33, 04 | FMVSS 201, 205, 206, 214, 301
FMVES 581 ECE-H 42 7 bl Seats
, EG 08/27 FMVES 201, 207
SaetyWissen by CSITS. ' ECE-R 16, 17, 21, 44
Steering wheel A T
FMVSE 203, 204
ECER 12
EG 74/207

Benteler

source: Carhs
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BIW Lightweight Approach and Examples Benteler

Example — Hot Forming Usage in Volvo

TROR PR A I S

source: EuroCarBody

XC90 - 7%
Usage of Boron steel through Volvo models

50
4 Percentage of BIW weight
40 +
30 T
20 +
"Upper limit"” - 45%
T With unchanged strength
10 + I and crash performance
- H

V70 XC90 V70° XC60 S60 “Upper limit”
2000 2002 2007 2008 2010

BENTELERY
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BIW Lightweight Approach and Examples Benteler

Example — Hot Forming Usage in Volvo

TROR PR A I S

Source: https://www.media.volvocars.com

Hot Forming Boron Steel
> 40% in new XC90

BENTELERY
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BIW Lightweight Approach and Examples Benteler

Example — Hot Forming Usage in New Jetta

IR R AR W SEA

source: http://www.france-metallurgie.com

Hot Forming Boron Steel
=13% in new Jetta

13%

< 220 MPa
46% < 420 MPa
mm > 1000 MPa

41%

BENTELERY
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UHSS - stamping

Legend iji B
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—% Press &
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W Feeder ik}
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Press
cooling
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Cold stamping
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Direct hot stamping EE#H & ;
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press
/] | —— @Aﬂ% cooling
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© W E—
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Loy press
T 1 cooling

[
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=
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BIW Lightweight Approach and Examples Benteler

Hot Forming Material #2418}
BTR165 / 22MnB5: uncoated

USIBOR 1500P®: AISi coated BTR 165 Mechanical Property *
1800 — BTR165#4 B P BE
7)) BTR 165
| Yield strength Tensile strength Elongation A5
1600 - [28 hot formed_ R R L% AS
1400 :
CP 1100 N/mm 2 1450 N/mm 2 min. 6 %
PM
1200
: 7))
L 1000 F (:lf:)
= S
cg 800 |-
600
o BTR 165 DDQ, UDDQ
400 + O
I as rolled
200 | BTR165 & H} P, BH, IFHS
0
0 5 10 15 20 25 30 35 40 45 50

1 o,
*YS and TS values provided are mean values and Elongatlon’ %o

are not guarantee of min. values

BENTELERV
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BIW Lightweight Approach and Examples Benteler
Hot Forming Customer Portfolio #y i = i &

50+ hot forming lines world wide
Experience since 1991

®

-

RENAULT NISSAN <.
PEUGEOT (.

BENTELERY
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Benteler Automotive A4FEIRZET M
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CCB Today and Tomorrow Benteler
Product Family 7=/ K2k

CCB/IPS
ACRAR SR A

tube design

Aluminium IP hydro form design

M A + BRI

hybrid design " Magnesium IP
Steel / Plastic Sheet metal
/‘” design

Structural Optimization + Modular Design

BENTELERY
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CCB Today and Tomorrow Benteler

Benteler CCB — Customer Overview

A B R A SO S B — A BREE

_______,_,.---""'_J. [PC components)

@ T 7
N 2
Lata — i

BENTELERY
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CCB Today and Tomorrow Benteler

Benteler CCB — Lightweight Supplier
AP AR A SR R — B SR PR

AR AL S

1. Full service supplier, from concept to mass production
St —uf RS, MITREBT, TRKIE, FEAFA,
PERE LG B L&A

2. Based on steel, Aluminum or hybrid materials
BTN, mEeesiEH RS e

3. Fulfill strength/stiffness/NVH requirements etc.

W R PR TR WIEE. NVHEEE R

8.9 kg
steel tube

: 6.3 kg
Alu clamped shell

Aluminum offers about 30%weight
saving potential than steel solution.

A e R TANA R e, T BA
B22130%IMHE &,

BENTELERV
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CMS Today and Tomorrow Benteler
Product Family 7=/ K28

FRONT/REAR CMS
A J5 DR

'Cold Formed
UHSS Bumper Hot stamped
Bumper

AL SRAT AR
“
/@ 1& ﬁ E\:[E j:% g jz Passwe Pedestrian

Strengthen pedestrian protection \,

Fulfill low speed requirement

" Lmli

Aluminum
Bumper
BENTELERY
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CMS Today and Tomorrow
Benteler CMS Development A45EICMSr= &K

Benteler Strength A4F& 4L

1. Full service supplier, from concept to mass production
et —ub ks, MWorEdot, TERE, a4, %
RS gn B2 AE

2. Based on steel, Aluminum or hybrid materials
T, BEeaEWERE R

3. Fulfill domestic/overseas low speed requirements
T A2 N AMIC R R VR R K

4. Fulfill static/dynamic loading and functional requirements
T JE R A 13N 28 B AT AN AT T REZESK

771 16xmm

Re150nm

,,{,

AZT Test /S
::«;‘.\\‘sﬂc‘
NN

Benteler

Towing
Shipping

Pedestrian Protection

--ti L 5:2 ECE R42
RCAR Bumper Test i T FMVSS 581
IIHS Bumper Test . GB17354

BEMNTELERY
Feb. 2014 35 k% - 2014_Benteler Lightweight Competences_20140327.ppt Automotive



Benteler Automotive A4FEIRZET M
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Trends in Automotive Materials Bertibler
Automotive Raw Materials Perspective € % JE A EHME F H Al

Total: 375 Billion

2 . " CFRP Composites r
Fiber reinforced composites represent | 15m > _
< 1% of raw material demand | FRF Composites fo]

250M

e .

Percent of Typical Passenger Vehicle
Mass by Raw Material

Plastics/
Compaosites

7-18%
AT

Other
__Materials
T-8%

Automotive Raw
# Materials Requirements

December9, 2013 Emerging Opportunities and Challenges for Carbon Slide 142

Fiberin Passenger Automobiles

BENTELERY
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Trends in Automotive Materials Benteler

Example — Hot Forming Usage in Car Body

200-220 MPa

Deep draw steel 300-340 MPa
9%

Others 39,
86Xt Aluminium 4%

Arrangement of materials
due to their yield point

> 1.000 MPa

i 380-450 MPa

15%

600-700 MPa
2%

BENTELERY
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Trends in Automotive Materials Benteler

Market Trends in Lightweight Solutions % & B4

Today %44

mainly steel intensive
shell design

FZR F R B B it

= Weight reduction by using modern steels
1 F SE 2B HEAT R

= HSS and UHSS hot and cold formed
v R JEE R v i P A/ 78 TR

= Weight saving of 30kg in BIW
% 5 H.30kg

Future 5[%5[%

Innovative multi material design
T 5 2 A pbdeAT A& A F i it

= UHSS = o 24N

= Aluminum 44

= Fiber reinforced plastic £t 5m ¥kl
= Hybrid Y& 1k

= Weight reduction by using HYBRID solutions
fd FH VR & A BHE R

= Same crash and stiffness performance
Fll 33 NI 2 1 REAH (7]

= Weight saving of >60kg in BIW
% 5 H K T-60kg

BENTELERV
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Benteler

Thank you for your

Attention!

Efficiencx

-
W

7,

Environment.
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