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Model with boundary conditions
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Objective: Max. Stiffness
-> Min Compliance

25 load cases

Engine Protective Shield
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Engine Protective Shield

Initial DesignShield without Beads and HolesProposal for ReinforcementOptimized Bead ArrangementProposal for HolesOptimized Final Design 
shieldtT =0 00 =T
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Rear Floor

Design Space

frozen areas

1 load case: const. Pressure Load

Bead Height = 4 mm

Topology Typ I:

mm 0.1T0 =

mm 0.6T =

C  Min
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Proposal Resulting Bead 
Arrangement
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Initial Design Optimized Design
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Initial Design Optimized Design

Reduction of max. displ. = 75 %
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Rear parcel shelf

Design Space

Task: max 1n
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Topology Optimization Typ II
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Up Down

Hz4.65*
1 =n Hz7.60*

1 =n
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Spare-Wheel
Compartment

Topology Optimization:
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Mode 1: Hz3.65)0(
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3.0U =l
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Topography Optimization Topography Optimization 

dd

Shape Basis 
Vectors

in OptiStruct

Initial FE-Mesh

1x

2x

3x

[ ]1,0xi ÎUp:

[ ]0,1xi -ÎDown:

[ ]1,1xi -ÎBi:
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Spare-Wheel
Compartment

Topography Optimization:
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Proposal:
(uni-directional)

Final Design

Hz144final
)tracked(1 =n

Bead height = 8 mm
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Rear parcel shelf

Design Space

Task: max 1n
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Result: Bi-directional Hz3.68*
1 =n
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Result: Up Hz7.60*
1 =n
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Result: Down Hz8.67*
1 =n
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Problems of Topography Optimization

Also the smallest sensitivities lead to a movement of elements

Rough surface

Decreased mesh quality

Increased likelihood for artificial stiffness
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Bead Fraction fB
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Optimization Strategy

1. Topography Optimization
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Result of  
Topography Optimization

Objective
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fB min
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Topography: Bi-directional
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Topography: Down
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Summary

1. Topology Optimization

2. Topography Optimization

+ no mesh deformation

- Interpretation needed

+ really bead structure

- Mesh deformation, artificial stiffness


