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AI u M ag® AluMag is “The Market Developer” that successfully penetrates new markets, creates

business and localize leading supplier for your company. AluMag access any prom-
Europe = India = AmericaswAsia  151Ng markets and open doors for your business — regardiess of region, market,
THE MARKET DEVELOPER  application, material, process or product. AluMag makes you successful — worldwide!

AluMag® offers the four following services - worldwide:
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Market Research

Aluminium Extrusion
Customer database
Foundry & Tool Maker
Database

Automotive Application,
Material & Process
Analyses

Various Industrial
Application Research &
Analyses

AluMag as your provider of automo-
tive research and forecasting stud-
ies, offers you and your business,
the market intelligence you need to
realize the best strategic decisions
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Large variety of market

local & global:
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Market Development

= Analysis & Development of
Market Opportunities

u Accelerate Market
Penetration

= Manage New Product
Launches

u Establish a Sales Force

= Sales on Demand

AluMag guides and supports your
organization globally through the
different market development phas-
es untii we have successfully
launched, implemented or executed
your project.

Manage and integrate each aspect
of your organization by initiating,

Roadshows / Events

a Organization of Technical
& Commercial Roadshows

s Oversea Commercial &
Technical Events

a Host In-House Events &
Presentation

a Common Technology
Booth at Leading
Exhibitions

AluMag roadshows, tech-meetings
and symposia are the first class
events used by exhibitors and guest
as a unique benchmark platform.

Daimler Sindelfingen as Roadshow Location

The AluMag think tank events are
bringing in decision makers and
executives in EUROPE, ASIA and

Strategic Localization

» Warehousing & Distribution
Service

u Supplier & Tie-up
Localization

« ldentification & Trade-off of
new Technology

= Foreign Market Business
Cases and whose
Realization

AluMag has the global expertise to
search, identify, evaluate and vali-
date potential strategic business
opportunities for expansions and
partnerships that will assist your
business growth plans regionally
and globally

® business database with 6,970+ planning, con-trolling, executing and NAFTA.
companies and 18.700+ contacts closing out a new project. AluMag
° 15g+ satisfied customers world- offers liaison mana-gement services Services for:
wiae as an addition to our customer's
SO .
® Arranged 20+ roadshows/events staff by bringing in the resources s&zr:t?a] gi‘éﬁ{&%of "gan%ringg

since 2008

Your Benefits:

Learn about your [potential]
clients and competitors

that define us.

Your Benefits

Upcoming Events:

® 2014 Nov. Five OEM Tech-
Meetings in Japan and optional
one day in S_.Korea

for regional and global business
expansions

® [ocalization of new manufactur-
ing / service sites for business
expansions

® |dentification of new technology
supplier development related to
products, processes and materi-
als

® Search, develop and present
potential business partners /

® Obtain an inside view of the ® 2015 Mar. Multi M aterial Light- suppliers to support regional
market ® Analysis and develop-ment o weight Technology Roadshow and/or global supply programs
® |dentify opportunities and threats Markets - across Europe ® Evaluate potential competitor
® Minimize risk and optimize prof- : ;l?eahlze otppomrjknliles w ® 2015 Apr. Common Tech-Booth profiles for new or existing busi-
ts Ceedlac Malei pencuanon at the SAE World Congress in NESS In non-presenceé geogra-
L] fF’(I>|sttlon your company success- ® Establish a Sales Force Detroit, USA phies
ully ® Provide Warehousing and distri- . . ® Evaluat ing technol-
® Based on data off the sheff, Syl © 20 u Aikomdve L e e e
secondary re-search and inter- weight Procurement Symposium : :
views, AluMag generates vali ® Manage New Product Launches in Beijing, China business expansions
dated researchés ® Sales on Demand
Are you:
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® |ooking to localize, expand into new markets, countries, tie-up targets, ...

please contact your AluMag Team to receive a quote or proposal

CONTACTS & PROJECT TEAM

Mr.Jost Gartner
Managing Partner

AluMag® A utomotive GmbH
Kironpiztz 1a

53706 Menden

GERMANY

Tel: +49 2373929492

Mr. Jespsr Ove Larsen
Manager Market Research

AluMag® Scandinavia
ByagenEnget 69
83308ecer
DENMARK

Call +45 2573 8790
Jarsen@aimag de

German & English & Danish

Ms. Ying Zhou

Project Coordinator

Japan & China

AluMag® Automotive GmbH
Kirehpiaiz 13

58705 Menden

GERMANY

Call +48 172 6415876

Ms. Jacqusiine Teuber
senior Rosdshow Organizer

AluMag® Automotive GmbH
Kirchpiatz 1a

58706 Menden

GERMANY

Tel +49 2373 92946
Jrwer@amag o2

German & Engiisn

Mr. Roberto Bosker
Managing Partner

Mr.Thomas Katchmark

AluMag® Automotive LLC
20928 Suany czle
Fammington Hills, Mi 48336
UsA

AluMag® Automotive LLC
42056 Michigan Avenue
Canton, M 43138

USA

Celt +1 248 %62 5086

Celt +1 313 410 0865
txawnmank @alumag.ce

Mr. Ricardo Schosr
Senjor Consultent
AluMsg® Automotive LLC
Av_San Antonlo 189-131
Col. Napoles 03310
MEXICO

Celt +52 55 4002 0501
raonosr @alumag oe

Englisn & German & Spanish

New Business Development Manager

Jgaenter@alumag de yZhou@akmag de D0k er@alum ag de = =
Engiten ==
German & Engisn German & Englisn & Crinese Engiten & German & Spanish
&Japanese




Automotive Lightweight Procurement Symposium
2014 Oct 5 th — 7 th In Duesseldorf

AluMag Automotive GmbH
Jost Gaertner

Managing Partner

Tel.: +49 2373 929492

Cell: +49 172 6000569
j.gaertner@alumag.de
www.alumag.de

AluMag’

Europe = India » Americas = Asia
THE MARKET DEVELOPER




Introduction

The ‘Automotive Lightweight Procurement Symposium’ in 2014 from October the
5th — 7th at the Hilton Hotel in Duesseldorf, Germany is the first unique and cutting
edge event that brings together the procurement and supply side of lightweight
materials and their advanced processes (aluminium, carbon, composites, high
strength steel, magnesium as well as thermoplastics) in accompany with cost
balance or reduction. Localization, material technology and cost benchmarking as
well as 2025 market outlook are some of the topics to be presented at the AluMag
symposium.

Designed is the event for executives who are part of the lightweight supply chain
and engineering as well as technical sales managers seeking an understanding of
the synergy of cost- / weight reduction programs.

The symposium is limited to 120 visitors to ensure a friendly executive atmosphere
for knowledge development and exchange of experience.

For 2015, the “Automotive Lightweight Procurement Symposium” China, Beijing is
planned in July from 6% to 7.

Registration statistics:

Region Industry
University

1% .
Forger 4% ° Sheet Joinin g 1% OEM 11%

Exhibition 1% 3%
Alloy 3%
\ Equipment 7%

Extruder 9%

' Suspension 9 %
Caster 24% Consult 3%

Composite 7%

NAFTA 16 %

Steering

9
EUROPE 47% Assembly 12 %

ASIA 36%

Supply chain
University 1%

Service OEM 11%
Equipment 7% 1% Press 3%

Tier2 18% \

Tierl 57%



Index

Company Speechs by:

AluMag Automotive GmbH 9
Audi AG 16,17
Berylls Strateqy Advisors GmbH 20
Beijing Antaike Information Development Co. Ltd. 30
Grunewald GmbH & Co.KG 46
MITSUBISHI RAYON CO. LTD. 66
RIFTEC GmbH 86
Daimler AG 94
ThyssenKrupp System Engineering GmbH 110
Citius Capital S.A. de C.V. 124
Georg Fischer Automotive AG 142
MAGNA STEYR Fahrzeugtechnik AG & Co.KG 158
F.tech R&D North America Inc. 174

Rheinfelden Alloys GmbH & Co. KG 196




Agenda

Sunday The 5% Of October In The Hilton Hotel Duesseldorf

06:00pm - 10:00pm

Pre-registration & Reception

Monday The 6t" Of October In The Hilton Hotel Duesseldorf

08:30am — 09:15am
09:15am — 09:30am
09:30am — 10:25am

10:25am — 11:00am
11:00am — 11:40am

11:45am — 12:25pm

12:25pm — 01:45pm
01:45pm — 02:25pm

02:30pm — 03:10pm

03:15pm — 03:45pm

03:45pm — 04:15pm
04:15pm — 04:55pm

05:00pm — 05:55pm
Solutions

05:55pm — 06:00pm
06:00pm - 10:00pm

Registration and morning coffee / tea
Welcome: Mr. Jost Gaertner — Managing Partner — AluMag Automotive GmbH

Opening Keynote: Mr. Arne Lakeit — I/PG Vice President Manufacturing
Engineering & Process Planning — Audi AG

Mr. Thomas HeulRer — I/PG-A3W Head of Technology Development
Production — Materials — Processes — Audi AG

Structural Light weighting — New Materials & Advanced Processes
Break for Refreshments — Coffee — Tea — Networking — Technology Exhibition

Paper 1: Mr. Christian Kleinhans — Managing Partner — Berylls Strategy
Advisors GmbH

Outlook Of The Global BIW Lightweighting 2025: Needs — Markets -
Collaboration

Paper 2: Ms. Hui Xiong — Chief Analyst — Beijing Antaike Information

Market Trends & Development Of Aluminium In China: Production — Price
Building — Products

Break for Refreshments — Coffee — Tea — Networking — Technology Exhibition

Paper 3: Dr. Joachim Gundlach — Sales Manager
Grunewald GmbH & Co.KG

International Foundry Challenge — Suitable Production Of Thin Walled
Aluminum Prototype & Small Series Castings For Body In White
Applications

Paper 4: Mr. Kouichi Akiyama — Research Director Composite Materials Dev.
Center Mitsubishi Rayon Co., LTD

Development Of PCM (Prepreg Compression Molding) Technology
Paper 5: Dr. Axel Meyer — CEO — Riftec GmbH

Light weighting Technology Selection Based On A Material And Process
Benchmark - An Aluminium Extrusion Case Study Successfully
Transferred Into Series Production

Break for Refreshments — Coffee — Tea — Networking — Technology Exhibition
Paper 6: Dr. Markus Hermle — Manager CAE Interior Safety &

Durability at Mercedes-Benz Cars — Daimler AG

Lightweight Desigh — Challenges in Development Process

Closing Keynote: Dr. Achim Agostini — Head of Division Lightweight
ThyssenKrupp System Engineering GmbH

Lightweight Solutions by ThyssenKrupp System Engineering: Process &
Equipment — parts production for aluminum —magnesium —composites —
steel hybrid material

Summary: Mr. Jost Gaertner — Managing Partner — AluMag Automotive GmbH

Reception



Agenda

Tuesday The 7th Of October In Hilton Hotel Duesseldorf / Aluminium & Composite Europe

Exhibitions
08:15am — 08:55am

09:00am — 09:40am
Business

09:45am — 10:25am

10:25am — 11:00am
11:00am — 11:40am

11:45am — 12:25pm

12:30pm — 12:35pm

12:45pm — 01:00pm

01:00pm — 01:40pm
01:40pm — 05:30pm

05:45pm — 06:15pm

Paper 1: Mr. Dario Villarreal — Managing Partner — Citius Capital S.A. de C.V.
Site Selection in Mexico: Doing it right!

Mr. Klaus Decking — Head Of Market Communication Sales Support &
Development & New Markets Sales — both Georg Fischer AG

Cost Comparison Of Iron, Aluminium, Magnesium vs. Composite
Solutions

Paper 3: Dr. Wolfgang Zitz — Vice President Magna Steyr Operation — Magna
Steyr Fahrzeugtechnik AG & Co KG

Lightweight Body Solutions By Magna Steyr
Break for Refreshments — Coffee — Tea — Networking — Technology Exhibition
Paper 4: Dr. Bing Liu — Director & COO — F.tech R&D North America Inc.

Dr. Xin Zhang — Assistant Manager of Design Group — F.tech R&D
North America Inc..

Competitive Development Based On Lightweight & Cost Balance
Paper 5: Dr. Claudio Mus — President — Rheinfelden Alloys GmbH & Co. KG

Design Approach & Process Methodologies: How To Improve Aluminum
Alloys Advantages In High Performance Components

Summary: Mr. Jost Gaertner — Managing Partner — AluMag Automotive GmbH

Shuttle Transfer to the Exit 23 / Tor 23 of the Exhibition Duesseldorf.
150 meters walk to the VIP Area

Reception With Snacks & Finger Food

Individual Or Guided Visit At The 2014 Aluminium 2014 & Composite Europe
Exhibitions In Duesseldorf

Shuttle Transfer from
Exit 23/ Tor 23 to :

Hilton Hotel
Duesseldorf Main Station
Duesseldorf Airport

VIP Lounge | S

Nordpark

(A) Messe Dusseldorf (8) Messe Dusseldorf  (€) Wrade Fair Centre/
i = i 7 Messe-Center

1GEDO COMPANY = Verwaltung



EXHIBITOR

Georg Fischer Automotive AG
Amsler-Laffon-Strasse 9

8201 Schaffhausen
Schweiz
www.gfau.com

Rheinfelden Alloys GmbH & Co. KG
Friedrichstrasse 80

79618 Rheinfelden
www.rheinfelden-alloys.eu

HEINFELDEN
N

Solutions thru Innovation

Buehler Druckguss AG
Gupfenstrasse 5

9240 Uzwil
Schweiz [
www.buhlergroup.com BUHL ER

Bharat Forge Aluminiumtechnik GmbH & Co. KG
Berthelsdorfer Strasse 8 p
9618 Brand-Erbisdorf Q
www.bharatforge.com -
KALYANI

BHARAT FORGE




F.tech R&D North America Inc.

Ktech

Dr. Bing LIU

Director and COO

1191 Horizon West Court
USA-45373 Troy

Ohio

+1 937 3392777
http://lwww.ftech.co.jp

TITLE

Competitive Development Based On Lightweight & Cost Balance

ABSTRACT

Facing environment protection and government tighter CAFE regulation, OEMs try
to make lighter vehicle to increase fuel economy and less emission. F.tech is a
global tier-1 chassis supplier; dedicates lightweight chassis design/manufacture to
our customers. In F.tech, Optimization simulation goes through whole design
process. Topology is applied to build concept structure to seek the best load path
based on the design space in the early stage; shape and gauge optimization are
applied to improve performance and reduce weight in the later stage.

In this presentation, optimization-driven design for weight reduction is discussed,
it also will be explained how F.tech meets the challenge of lightweight chassis
development to meet the customer’s requirements by a highly efficient way.



F.tech R&D North America Inc.

Ktech

Dr. Xin ZHANG

Assistant Manager of Design Group
1191 Horizon West Court

USA-45373 Troy

Ohio

+1 937 3392777
http://lwww.ftech.co.jp

TITLE

Competitive Development Based On Lightweight & Cost Balance

ABSTRACT

Facing environment protection and government tighter CAFE regulation, OEMs try
to make lighter vehicle to increase fuel economy and less emission. F.tech is a
global tier-1 chassis supplier; dedicates lightweight chassis design/manufacture to
our customers. In F.tech, Optimization simulation goes through whole design
process. Topology is applied to build concept structure to seek the best load path
based on the design space in the early stage; shape and gauge optimization are
applied to improve performance and reduce weight in the later stage.

In this presentation, optimization-driven design for weight reduction is discussed,
it also will be explained how F.tech meets the challenge of lightweight chassis
development to meet the customer’s requirements by a highly efficient way.

10



F.tech R&D North America Inc.

Rtech

Competitive Development Based On
Lightweight & Cost Balance

Dusseldorf, Germany
10/07/2014

Rtech

Agenda

» F.tech Group Introduction
» F.tech Lightweight Challenges
* Market Trend and Our Approach
* Aluminum Application - FSW/Bulging
» HSS Application with Optimization Design

»Summary

11



F.tech R&D North America Inc.

Ftech
Agenda
» F.tech Group Introduction
Ftech

F.tech Inc Group

* Fully independent global Tier | chassis system supplier
* Fully integrated global system from Product Design
and Development through Product Manufacturing

Research &
Development
Product

Production

Manufacturing

Planning Technology

Global
Production

12



F.tech R&D North America Inc.

Introduction of Parts

Core Products

2014 Automotive Lightweight Procurement Symposium F.fQCh
F.tech Group Global Network
F-tgch f{&D NA. DYNA-MIG Mfg. of : g:c:)nucnon
UK technical join¢=" EUBranch (Germany) Stratford P X
) Ty > — N F&P Mfg., Inc.
meanlnc._ e j-! ;'/{.;_,‘-._f' _

F-tech Zhongsha‘ |

Detroit Branch

L
F-tech R&D China/ ~ -

F&P Georgia Mfg.

F-techR&D \ S
North America Inc. N e

orth Amey

India tech ﬁiéa”di-ihv ica JF.E.G. DE QUERETARO
' > ) S.A.DECV.

F-tech Mfg. (Thailand)!Ltd, SA technical joint
L] ’ J ~

Fs';'P”M]g! Mexico S.A. DEC.V.

Ny
Haga Techn’iﬁtenter

2

Head Office / Kuki Factory

7

PT. F-tech Indonesia

Kameyama Factory

F-tech Philippines Mfg. Inc.

Kyushu F-tech

13



F.tech R&D North America Inc.

Rtech

F.tech Group Global Customer Base

T
@QD EG'M___, Global Share

HONDA

The Power of Dreams

B Mitsubishi

DOToyota 0-2% @ Other
3.0% 3.0%

ONissan

MITSUBISHI
MOTORS

Goal to increase
minor share to over 40%

>

Top priority focused on
growing other business FY 2013

272014 Automantive | inhtweinht Procuramant Sumnaciiin
2014 Automotive Lightweight Frocurement symposium Ffz‘:h
= .

g/ g &
Stamping Hydroforming

Most production facilities
set up full manufacturing
capacities and capabilities

Al DC+Hot bulge Steel+DCw/ FWS

Welding

Assembly E-coating

14



F.tech R&D North America Inc.

2014 Automotive Lightweight Procurement Symposium F.fQCh
L lg ht W elg h Ap pllcatlo ns Continuous Lighter Weight Challenge Fte

Examples comparing with OEM sourcing targets

UG, IR
Optimization & g 0
y Process “‘fai o H Q
i oul 4/ :
Design Space R
Optimum Structure 2014 2015 2016 2017
Aluminum Technology and Products Ftech
* Make full use of UHSS to achieve 7,:.,&& o vehme producion qﬁ-*
the highest competitive STEEL o e 4 \ (e
designs with optimization design e i/\ \‘;\n ‘ﬂ"}«
teCh n0|ogy' Hot bulge forming 5
* Aluminum applications with our Pl A é\
manufacturing technologies to L~ ™
meet more challenging light weight _ ‘ %
targets 2008 Accord :’;f:@:‘:::::;‘;"“""“ Wi3Accod Qs )

Rtech

F.tech Group Global R&D

_J * Guangzhou, China
L (from 20'12) » Tochigi, JPN
25 associates « 126 associates

( F tech R&D China | « JPN, worldwide

4 * Troy, Michigan
4 * 10 associates
* (from late 2013)

NA Branch office |I
553 &
b

- (Diisseldorf)
- (3~5 associates)
- (from late 2013)

—

* Troy, OH
* 60 associates
* Troy, Ohio, USA

* Laguna, PH
* 50 associates
* F.tech Group

Global development network
Total 310 associates

15



F.tech R&D North America Inc.

2014 Automotive Lightweight Procurement Symposium F.fQCh
F.tech Group Global R&D Capabllltles

L Alt: \%, LINER ANALYSIS

12 =t
e 5 i

PARTS
SCANNING. PARTS PERFORM TECHNOLO

Benchmarkmg Ana|y5|s & New Technology

//E'JJ.I 'M

NNy CAL
STanp)

Performance CAE
(Strength-Dura- Stiffness-NV)

s e Cooling Hal dening | Residual stre

\- % e, A ‘ :'*f"; | g o 9

i Attractive proposition §

Agenda

» F.tech Lightweight Challenges
* Market Trend and Our Approach

16



F.tech R&D North America Inc.

Rtech

Global Vehicle Fuel Economy Trend

28

Solid lines: historical performance
28 Dashed lines: enacted targets
Dotted lines: proposed targets or targets under
study
24 2 U.5.2025 : 23.9

7

_+~China o001 : 213
20 g
2013:197 | -
o S
18 s
e —us

16 o
=
-

EU
)
12 | Compared to 2013, Japan

| EU will increase fuel economy 31%;
10 . ——China
US will be 61% up

22

Kilometers per Liter (Gasoline Equivalent)
normalized to CAFE Test Cycle

8 r T T T T 1
2000 2005 2010 2015 2020 2025

[1] China's target reflects gasoline vehicles only. The target may be higher after new energy vehicles are considered.
[2] The U.5. standards are fuel economy standards setby NHTSA, which is slightly different from GHG stadards due to AIC credits.

Source: the International Council on Clean Transportation

2014 Automotive Lightweight Procurement Symposium FfQCh
.

The Ways to Improve Fuel Economy

> =
~

Down Size
Supercharger
Cylinder Deactivatior 4

Fuel efficienc

B Compomrsnt & s

Resistance . '
Reduction Roll Resistance m
Traction Resistance
ST T
b w I
High Strength Steel |~ 7oy
| . T Rl F.tech

Light weighti4 Ajuminum/Carbon fiber j%i‘. 1)

| ' Approach
| - Optimization Design
\

/

S EmEE EEE S S SN S S S S S O . . .

17



F.tech R&D North America Inc.

Rtech

* Aluminum Application-FSW/Bulging

Rtech

F-Tech/Technology Trend of Aluminum Products

1990~ 2004~2012 2012~ 2013~
am
29
%g - Fe/ALDC
= b= - DC combination combination
33 o - DC+Malleable material truct structure
= 2 |Malleable material welded structure structure

spot structure * Bulging new technology parts

Adopted for 2 O NS = SDC (squeeze) parts

ABojouyosa] uopanpold

Aluminum panel
press
Spot welding
Establishment of
technology

F.T E CH groupis progressing their aluminu
suchas aluminum welding, Hot Bu

= Establishment of MIG welding
technology
= Establishment of SDC technology
= Adaptation of bulging technology
for mass production

18

DC/DC welding technology

Application of FSW
technology
for mass production




F.tech R&D North America Inc.

2014 Automotive Lightweight Procurement Symposium F.fQCh
Applicable Parts for Hot Bulging Forming

[RR SUBFRAME]

[FR SUBFRAME]

2004~2012 HONDA

% i 170% expansion
200% expansion LEGEND (RL) o exp

To able to achieve more than 10% weight reduction compared the

previous aluminum subframe to the subframe with applications of
Hot Bulge forming technology and aluminum welding technology

2014 Automotive Lightweight Procurement Symposium F.fzch

Hot Bulging Forming Process

II i Aluminum pipe is quickly heated by h
O high speed electric conduction to
T improve better formability P,

[Heating pipe ;:

Apply air into aluminum pipe to A

~ =
-
Expanding pipe m @ expand to required size.
To control thickness, apply axis
.

force to form.

*
' ™
Crash the expanded pipe to fit into
Pre-form m = x-sectional forming die.
- J
'a ™

*
X-section m Put crashed pipe into die to achieve
the final form

forming

19



F.tech R&D North America Inc.

2014 Automotive Lightweight Procurement Symposium FfQCh
L

Applicable Parts for Hot Bulging Forming

Lightweight study

yamy: i3
S el -

\F

Crsh Box

= o T
- ool v o e v T
*® = Y ) U LS L
« IAWANE] -

H . <

—
A A W AR

Equipment and technology has been transferred to F.tech North
America for seeking more applications. Depending on business

models, F.tech believes this technology can bring lighter weight
benefit for our customers in a much larger market scale.

2014 Automotive Lightweight Procurement Symposium F.fQCh
World First Steel and Aluminum Hybrid Structure
Subframe using FSW

The newly redesigned 2013 Honda Accord
subframe is made with a combination of steel and
aluminum joined together with a process called
Friction Stir Welding (FSW).

This new technology contributes to an
improvement in fuel economy by reducing body
weight by 25% compared to a conventional steel
subframe.

Friction Stir Welding can be also be used for
aluminum-to-aluminum welding and could be
used for production of a full-aluminum subframe.

Fr Cradle

Bolted Cradle

2008M
VS.
2013M

HONDA Accord

20



F.tech R&D North America Inc.

2014 Automotive Lightweight Procurement Symposium F.feCh

World First Steel and Aluminum Hybrid Structure

Subframe using FSW
.

Pressure

:Rotation
=aol l
.mamc. Friction Stir Welding
< J

Bond chemical compound is generated between steel and aluminum

2014 Automotive Lightweight Procurement Symposium F.fQCh

Aluminmp St

World First Steel and Aluminum Hybrid Structure
Subframe using FSW
08M Accord 13M Accord

Firstin the world: FSW
on steel/aluminum )

Aluminum

Bolts to
attach

Bolts to attach steel and aluminum parts FSW to joint steel and aluminum parts

- Significant weight reduction — 25% (6Kg)
-Improve driving performance ,
Suspension mount point’s rigidity up by +20%

-Energy requirement for the production,
Energy reduced by —50%
- Total Cost reduced by — 5%

21



F.tech R&D North America Inc.

2014 Automotive Lightweight Procurement Symposium F.fQCh

World First Steel and Aluminum Hybrid Structure
Subframe using FSW

Prassure

First in the world = Ratation
New Technology FSW contimous joint

Tool
- )
. . technology on two different %
Highlights materials_of steel and I

First in the world [ Sealant ] L £
- Technology for the
. . Fz
structure and anti-corrosion
é Mass production [ >
P u First in the world g
O]

technology FSW production system with a
| industrial robots N s B -
Mass production B First in the world Py Pﬁm
technology Non-destructive testing system o m&m:
| with infiared comera and laser S

Not only the steel/aluminum bonding technology with
FSW, but also its successful applications to high
volume mass production subframe

2014 Automotive Lightweight Procurement Symposium F.tQCh

More successful applications to be expected

Not only successful applications for Honda so far, but
also is it expected for more applications to more OEMs

22



F.tech R&D North America Inc.

2014 Automotive Lightweight Procurement Symposium Ffech
L

>
* HSS Application with Optimization Design
2014 Automotive Lightweight Procurement Symposium F.fzch

Optimization Driven Design

Optimization is a mathematical discipline that concerns the finding of
minima and maxima of functions, subject to so-called constraints.

<+ Design variables

e.g. dimensions, material.__.
<+ Design constraints

Min&Max of Design Variable
<+ Objectives

e.g. Weight, Cost._.

OEM Request:

- Lower weight
- Lower cost _—
- Higher \

Performance

|- Optimization
\"/i CAE

uopezwRdo

| vOptimized Design

<:I'raditlon Present Futur:e>

23




F.tech R&D North America Inc.

Rtech

Optimization in Design Process

The concept phase
plays a fundamental
role concerning overall
efficiency of the design
and the cost of the
overall development
process. 90% cost and
weight will be decided
in the process.

y
% The concept can be
based on results of a

computational
optimization rather than
on estimations.

Conceptual
Design

}

Optimize Shape,
Size, Section

Structure

Stiffness/NV/Static

FEA
Strength
Durability

Rtech

=X
F.tech

an optimized
material distribution

Sensitivity
understand the most
influential parameter

Topograph
an ao%angced Fc)rm?of
shape optimization Shape

Section
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Concept Design based on Optimization

/ OEM Package \ CAE Engineer
Set up design space Set up optimization model

Designer make 3D model N\ ' Run Optimization
Based on concept design v e Analyze load path

New Design

Optimized new
section design

New section t2.3

Current section t3.2

Rear Axial Beam | Design Options:

optimized to best section 1.Torsional Rigidity: +20%
to improve performance with same weight

with same weight or _/ 2. Weightdown: 7%

reduce weight with same | With same torsional rigidity
performance.
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Sensitivity

Gauge sensitivity is used to find which part is
most influential on performance.

Highest
_positive value

Sensitivity
o

e

Front pipe is most L A
sensitive to cradle

torsional stiffness. 4 —

ORoy b, WComyy, O, Olmy, Obm . ko ORey, OFag , OLC4p OFpey 9Feny Mg, Gboy y, 9ot g,
Design variables

Efficient way to set up directions on how to achieve the
required performance with competitive weight

Rtech

Welding Optimization

For a cradle, welding is important for durability, the cut-off welding location for
paint holes and lower cost is critical to keep performance.

| Epprr \ - . /

3EBED \ V I /
200801 \ \ i
[u o \ / /

Red : Most important for performance . 0
Blue: Least important for performance The welding length cut 10-15%
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OEM Product 1- Rear Cradle

STIFFNESS | TOTARGET
TOE LINK Y-DIR

STIFFNESS TO TARGET |
TOE LINK Y-DIR
CAMBER LINK Y-DIR

CAMEER LINK Y-DIR.
LCAY-DIR

* Optimization for
Shape and Gauge,
effectively improve
performance and
reduce weight

30% lighter weight from sourcing targets
achieved through optimization design process

Auto tive Lightweight Procurement Symposium F.fech
OEM Product 2 - Rear Cradle

Concept Design
The design starts from previous MP

product, performance is good. OEM
requested more weight and cost down
under same performance.

M/P product Optimization Block
4 N

‘@
3
@ &

: #@ Same or better performance

[ 4
& Weight down: 1 50/0
s S .
o _O &

Optimized concept structure studies help set H ;
up the base design for achieving weight goal  \_
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» Summary

Rtech

Summary

v’ F.tech, as a global Tier-1 chassis supplier, provides
competitive technology and products to OEMs.

v" Aluminum hot bulging technology can effectively help
reduce more weight with more design flexibility. The
world-first FSW technology achieves performance and
cost balance by welding steel and aluminum.

v F.tech applies optimization driven design, which can
greatly reduce development time, achieve optimum
performance, and lower cost.
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