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Bead Optimization Methods

1. Topology Optimization

2. Topography Optimization
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Model with boundary conditions
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Topography Optimization
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Bead Optimization Methods

1. Topology Optimization

2. Topography Optimization
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Arrangement of holes Hole area
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Engine Protective Shield

25 load cases
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Engine Protective Shield

Optimized Final Design

GME Engineering

Vehicle Simulation — Optimization and Robust Engineering, Dr. Lothar Harzheim



Result

averaged displacement [%]

Initial Initial Optimized Optimized
Design Design Bead Bead and Hole
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Rear Floor

1 load case: const. Pressure Load

Bead Height = 4 mm

frozen areas
/

Topology Typ I:
To = 1.0mm
T = 6.0mm
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Design Space
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Proposal Resulting Bead
Arrangement
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Initial Design Optimized Design
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Initial Design Optimized Design
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Rear parcel shelf

Design Space

/

Task: max /1q

n:il_nitial = 384H7 Bead Height = 10 mm
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Topology Optimization Typ Il
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Down

n, =654Hz 1, =60.7Hz
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Topology Typ II:

Spare-Wheel
Compartment

Topology Optimization:
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Bead Optimization Methods

1. Topology Optimization

2. Topography Optimization
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Topography Optimization

Initial FE-Mesh @ O O O O O O O O O O OO

Shape Basis

Vectors
In OptiStruct o X, O

x| ;0,1]
Down: x 1 [- 10] o—o—mw
X |

- 1]

GME Engineering

Vehicle Simulation — Optimization and Robust Engineering, Dr. Lothar Harzheim



Topography:

Spare-Wheel
Compartment

Topography Optimization:
5 1

j=17)

min
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Proposal:

(uni-directional)

Final Design
final —
n 1(I tracked) 144Hz

Bead height = 8 mm
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Rear parcel shelf

Design Space

/

Task: max /1q

n:il_nitial = 384H7 Bead Height = 10 mm
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Result: Bi-directional n’i = 68.3H7
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Result; Up n’i = 607Hz
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Result: Down n’i —67/.8Hz
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Problems of Topography Optimization

Also the smallest sensitivities lead to a movement of elements

&

Rough surface

.

Decreased mesh gquality

.

Increased likelihood for artificial stiffness
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Bead Fraction By

ndesign variables X 1 [01] or %1 [-10] or x1 [-11]

n n
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B In %
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(BEADFRAC in DRESP1)
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Optimization Strategy
1. Topography Optimization

min f(X)
subject to XiL £ X; £ XiU | = 1.n

L

f(X )= f

2. Minimize bead fraction

min By
subject to f()() £a Xf* a<1l
X EXEX =1n
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Model with boundary conditions
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Z
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Result of
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min B;
subject to ‘dz‘ £5

B =42%

min B;
subject to ‘dz‘ £7

B =23%
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Topography: Bi-directional

1, =68.3Hz

min B;
nlL £

=

Ny =60.0Hz
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Topography: Down

n, =67.8Hz

min B;
nlL £
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Summary

1. Topology Optimization

+ no mesh deformation

- Interpretation needed

2. Topography Optimization

+ really bead structure

- Mesh deformation, artificial stiffness
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