


MBS Opt.: Design Variables

® |dealization of
mechanism into
MBS

® Variation of
position of joints

® Torsion spring
paramenters

Position of
joints

Stiffness, diameter
and position of
torsion spring
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Results
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® Progressive reduction

of maximum forces
over the course of
optimization

Loads transferred to
structure were also
reduced.

20% violation of max
force constraint still
present = to be dealt
with in fine tuning
phase within
iIntegrated model
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MBS Opt.: Results
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Intermediate
configuration

Baseline
design

Final
configuration to
be included in
integrated
model
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Optimization of Kinematic Boxes

y

DESIGN SPACE TOPOLOGY
OPTIMIZATION
LOADS .LEGO MODEL*
From MBS T
B Elimination of
optimization elements with lowest SUBCOMPONENT
densities READY FOR
l INTEGRATION
MANUFACT. AND FINE TUNING
CC”)NSTRAIN;I'S GEOMETRY Further topology opt
Milling process from 2 u y -
oppogirllog directions REFINEMENT
Creation of new CAD Shape opt.
Model
REQUIREMENTS ¢
*Max VM stress
«Lateral stiffness at Updated FE
bearings model
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Cineamtic Housings Opt.:
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ORCE = 4.37e+00

HHECE = 1.172+03

Loads extracted from
MBS optimization of
cinematic

6 L.C. considered
covering handle
excursion.

Additional L.C. to
assess lateral stiffness
at bearings.
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Cineamtic Housings Opt.:

Contour Piot (Analysis system)
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Topology Output
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Contour Plot (Analysis system)
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Truss like structures to be
submitted to detailed design

(e.g. shape optimization)
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Final Remarks
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Conclusions

® Key Advantages
< 7-12% weight saving expected from final integration of subcomponents
< Considerable potential for reduction of development time

® Main Challenges

< Optimization considerably alters status quo in design-stress interaction
=>» challenging implementation

< Optimization design approach particularly sensible to design-driving
iInputs (e.g. manufacturing requirements, loads, interaction with other
parts) = robustness of design particularly important.

- IE_&HI:‘:I_I'DCDDI?EF

. 25t July 2007





