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MAGNA POWERTRAIN

drivetrain components
and systems

engines and
engine components

axle and
chassis modules

driven by passion
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o Stiffness

* Strength

e Life Time

» Weight

* Energy absorbation
* Noise

e production

Boundary Conditions

Avalilable methods:

o free structure optimization
e restricted structure optimization
« multidiziplinary structure optimization
e Sstructure optimization with multiple criteria
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surface roughness

surface treatment
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Criteria for strength analysis
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Vehicle frame

/

Welded construction
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Weld seam definition:

e weld location:
Node color

* joint and seam type:
Material of adjacent elements

Considered effects:

» static and dynamic loads
* material properties

* stress gradient

* mean stress influence

» sheet thickness

* stress correction
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Enhanced
Optimization Loop
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FE-Solver
Life-Solver
Adapted

FEM-model
Controller
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Controller

Life-Solver
Convergence
criteria reached

Adapted
FEM-model
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Shape 1: Orientation of rib Shape 2: Contour of rib

Design Variable 5: Thickness of rib (4 to 8 mm)
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Shape 3: Rib length

Design Variable 5: Rib thickness (4 to 8 mm)
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Shape 4: Rib curvature
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Rib thickness

Rib length

~—

Rib orientation
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S=1,09 (+5 %)

S=0,86 (-46 %)
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S=0,94 (+31,5%)
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S=0,89 (-14,6%)
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Minimizing of maximum equivalent stress
Same Design Variables as before
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Design Variables
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Shape 1: length of rib 4
Shape 2: length of rib 3
Shape 3: length of rib 2

Shape 4: orientation of rib 3

Shape 5: orientation of rib 2
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Shape 6: orientation of rib 4

32



www.magnapowertrain.com

# $%
9 0°

%

3*#

3*

10/07/2007, Axel Werkhausen

Disclosure or duplication without consent is prohibited

33



WWW.magnapowertrain.com

# $%

10/07/2007, Axel Werkhausen

%

Disclosure or duplication without consent is prohibited

Target: a maximum
endurance safetyfactor
at least >1
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+) appropriate handling and assessment of static
and dynamic loads
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+) many influences can be considered
like Welding seams, temperature,...
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+) simplified load histories for

Last-Zeitverlauf

the optimization loop
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+) Consideration of material properties
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-) more analysis loops and effort nescessary
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