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» The presentation will illustrate the application of Advanced High
Strength Steel and variable wall tubular design, in the rear twist MAds

axle structure for a high volume small size car (B segment). C\J

e The design hereby represents a very attractive alternative to the
previous high/middle strength steel structure, resulting in
significant weight savings, while exhibiting similar performance
at competitive cost.
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« Extended focus will be given to different design and
processing aspects, highlighting the combined benefit
of Q&T Boron steel, Multiphase steel and
Multiwall™ technology on various product
requirements, such as Kinematics & Compliance
characteristics, Strength, and Durability.
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* Develop a generic steel solution to demonstrate the potential of ArcelorMittal
products and processes for twist axle applications, and support it by CAE
Investigations.

« Assist our customer base by proposing innovative and efficient designs for
chassis components. MAERIAT

« Joint development project between two AM divisions:

— Global R&D Europe (steel implementation)

— ArcelorMittal Tubular Product North America (tube technology and
industrial validations)

* Engineering development was a joint effort between Europe and North
America groups, with vehicle expertise and support from Lotus
Engineering. PN
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13 B-segment vehicles benchmarked
Mix of platforms from both North America and Europe !
100% of steel (HSLA, Ferrite-Bainite, Q&T steels) '\M "‘g

 Baseline selection:
Among the best in class axle among B-class market - Worldwide platform

Spring pans & Shock brackets

2.6 mm — FB590 o -V profile
YS =480 MPa » - Stamped tube
5, UTS = 590 MPa
Trailing arms _ Baseline weight = 17.5 Kg
3.2 mm — FB450 ;Vg'St bearg ot oonngs | Without rubber bushings
YS =320 MPa -9 mm tube - Q : and parking brake cable
UTS = 450 MPa ¥>=1,100 MPa brackets = 15.8 K
UTS= 1,500 MPa S 1Y
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e Inspection and material investigations

Design volume generation Investigation of surface Hardness Mlcrographs t_0 measure
treatments measurements decarburization level

« CAD generation and FE model building

Bushing rates were
measured and integrated

3D scanning Meshing FEA intothe model
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Load cases and targets definition
K&C : Necessary basis for the validation of a new steletisn
Parallel lateral stiffness

Opposite lateral stiffness

Roll stiffness @ suspension attachements

-

-~ | K&C characteristics Local stiffness

Non-linear Ab load Generic set N | q Free-free analysis
Toe change use 10ads of specifications ormai modes |1 up to 200 Hz

Camber change

Permanent Set -
Durability loads Max loads
Stress analysis
39 parallel bump
Target: Target:
Life Baseline 7 proof loads
Torsion test and Road Load Data Safety factors Baseline




