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MOTIVATION

Front Fender Specifications

<+ weight reduction
< same crashworthiness
<« same production cost

Alloy
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Production
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Deep drawing
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Bending
Welding
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MOTIVATION

1973 1983 . 2
12 years 10 years [ years

Product development times 4—T-> New materials development time
sroftenecd drernetcally flot racticad sigrificantly

Barrier to achieving optimum

J final product performance!
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CASE STUDY

CASE STUDY: Extruded Magnesium Front Fender

Front Fender Specifications

+ weight reduction
<+ same crashworthiness
<« same production cost




1 DC Casiing of AZS

AZ31: Mg alloy
with 3% Al, 1% Zn
UTS(F): 260 MPa
YS(F): 200 MPa
Liquidus: 630 °C
Solidus: 605 °C
c,: 1J/gK

CASE STUDY




CASE STUDY

DC Casting Simulation with c.lcosoft”

I I I Begin of solidification

Temperature Profile Solidification Profile









CASE STUDY

2 2w Design & exirsiof)

Original Front Fender:

« Hollow Extrusion Profile, 1 chamber

= AATOT75, p =2.81 g/cm3, E= 72 GPa
« Wall thickness 2.5 mm

< Cross section: 816 mm?

<« Weight: 3.44 kg

New Front Fender:

<« Hollow Extrusion Profile, 3 chambers

= AZ31, p = 1.77 g/cm3, E = 45 GPa

<« Wall thickness 2.5/2.0 (flange/web) mm
< Cross section: 1072 mm?

+~ Weight: 2.84 kg Weight Reduction: 21%




CASE STUDY

Direct Extrusion of AZ31

Billet Temperature: 380 °C
Container Temperature: 360 °C
Extrusion Ratio: 35

Extrusion speed: 1.5 to 4 m/min

Redesign of Extrusion Die
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CASE STUDY

Simulation of Extrusion
Process with BE{']1:1}|

Design Enviranm et for FORMNg

1

Title : DEFORM SIMULATION

Keyword : Z-Profil-2 KEY

Pre-Processing
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CASE STUDY

Lagrangian vs. Arbitrary Lagrangian-Eulerian Formulation
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Lagrange Mesh
Transient Phenomena
Euler Mesh
Steady-State Behaviour




CASE STUDY

Lagrangian vs. Arbitrary Lagrangian-Eulerian Formulation

Pure Lagrangian Mesh ALE Mesh
More suceptible to mesh failure Mesh motion is independent of material
(stopping/aborting simulation motion (less failures)

with negative volume error) Requires predictable material flow (single material)
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3 Crasavorininess

< Collision test with v=7 km/h
<« Carriage weight 830 kg
+ Experiments and PAM-CRASH
Simulations carried out
by DSD, A-Linz













CONCLUSION

Front Fender Specifications

<+ weight reduction V4
« Same crashworthiness -/

« same production cost '3'.)

AZ31 AATO7S o
Billet 5.15€/kg  2.55€/Kg | —— C‘_’T;”;:p“"”
Extrusion 1420€/kg  7.00 €/kg | | F?ivcvsr"']\/'go%
27€/m 16 €/m e |
Extruded Fender 40.5 € 24 € Potential:
+ 68%! Secondary
18¢ | Weight
+20%! | Savings
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1 DC Casilng of AZS 2 New Design & Exirusion 3 Crasiworiingss




