o

ArcelorMittal

er Control Arm Project

~ ArcelorMittal

~ Vehicle Dynamics Expo 20

G. Desvignes
7™ May 2008 - Stuttgart




" ArcelorMittal  All rights reserved for all countri es
Cannot be disclosed, used, or reproduced without prior written specific authorization of ArcelorMittal

Contents of the presentation

Project objectives
Advanced High Strength Steels for the automotive market
Project team

Benchmark

Reverse engineering

Technical specifications

Development process of the generic steel solutions
Design catalogue
Conclusions

CONFIDENTIAL Privileged Information - ArcelorMittal proprietary information

A

ArcelorMittal

05/07/2008 ArcelorMittal R&D - Automotive Applications Research Centre 1



' ArcelorMittal  All rights reserved for all countri es
Cannot be disclosed, used, or reproduced without prior written specific authorization of ArcelorMittal

CONFIDENTIAL Privileged Information - ArcelorMittal proprietary information

low grade steels and aluminium

AHSS presentation
Project team
Benchmark

L L] L] R . .
e e s
Development process
Design catalogue
Conclusions

Demonstrate the Advanced High Strength Steels potential on a
Front Lower Control Arm for Mc Pherson struts

Develop several generic steel solutions based on hardware
references from C and D car segments

Through the design catalogue approach, answer to the different
OEM s expectations in terms of cost/weight at iso performance

mS)
s

PERFORMANCE

Propose an alternative to current
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Project objectives

ArcelorMittal Products Conchane.
Advanced High Strength Steels for the automotive market o

Development process
Design catalogue

ArcelorMittal AHSS combine very high YS and good process-ability in SRR
order to offer solutions with good value light-weighting potential for :

High stresses under maximum, incidental and accidental loads
High fatigue durability

Elongation for good formability

Good edge behaviour for flanging and hole flanging

Ultra High @
Very High @

HSS

MILD o e~

STEEL .
05/07/2008 50 3 ArcelorMittal

HSLA High Strength Low Alloy
H Rephosphorised

IF Interstitial Free

BH Bake Hardening

DQ Drawing Quality

FeMn FeMn (TWIP)

Usibor Usibor

M Multi-Phases

DP Dual-Phase

TRIP TRIP
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Project team

Project team

A Project management

BMZT ArcelorMittal Steel implementation strategy

Feasibility validation
Cost analysis for the 7~
aluminium arm MATERIATC

&

GESTAME Process) Desioy  [HHIR

Feasibility validation \-'\f/ RICARDO N GESTAMP
Industrial val!dat!on Design definition
Cost validation -
PAULSTRA
g v

Functional validation
/f\\ Bush compatibility

ArcelorMittal Push out load tests
AM Tubular Products

Tube validation o,
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Benchmark C and D segments

ion of ArcelorMittal

yrmation

Exhaustive
benchmark:
14 vehicles
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D segment <

Exhaustive
benchmark:
10 vehicles

C segment <
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Average = 4.1kg
(with bushes)

Average = 3.7kg
(with bushes)
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Benchmark - References selection

Benchmark

We selected 3 hardware references to have a better market

representation

2 different car segments (C & D)
2 different materials (steel and aluminium)

. reference (C segment)

Steel grade = HSLA320
YS = 320MPA

Double shell (2x2.8mm)
Horizontal bushes
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. reference (D segment)

Steel grade = FB540
YS = 400MPA
Single Shell (4mm)
Vertical bushes

. reference (D segment)

Alu = S6082
YS = 260MPa
Forged part

Horizontal bushes &
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Reverse engineering
CAD and FEM generation
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3D scanning

Meshing

Modal analysis
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FEA

First mode frequency = 635%
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