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Topology Optimization: Formulation
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Educational Design Tool (1)

— TOPOPT ( )

« A 99 line topology optimization code written in Matlab, Struct Multidisc
Optim 21, pp.120-127, 2001

« A web-based topology optimization program, Struct Multidisc Optim 22,
pp.179-187, 2001

« Interactive topology optimization on hand-held devices, Struct Multidisc
Optim 47, pp.1-6, 2013

|

) ?

N
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Educational Design Tool (2)
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S H2A: ArM =2 A Arg

Light Weight Body
K cHRYSLER Structural Optimization Process

2008 GDIS

Topology Optimization used to define Major Load Paths

Packaging Volume Topol Results Beam Model BIW Design
Holistic Drivers Spatial load image 87 paths 202 components
« Safety

* NVH Refinement

* Durability
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Chassis: Ferrari F458 ltalia

. 47 =5
EEat

« A H=Z (cascade)
Topology optimization: 2=
Topometry optimization : A& =0|

Size optimization : & 7|

y 03 -9—:I'L—7F—7d

Struct Multidisc Optim (2011) 44:45-56
DOI 10.1007/s00158-010-0578-7

global bending stiffness

global torsional stiffness

Local stiffness of the suspensions, engine and
gearbox

Modal response

Crash linearization

Vehicle Structure

INDUSTRIAL APPLICATION

High performance automotive chassis design:
a topology optimization based approach

Marco Cavazzuti - Andrea Baldini - Enrico Bertocchi -
Dario Costi - Enrico Torricelli - Patrizio Moruzzi
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clamped sills (32 FEA)

r

bending stiffness (1 FEA) torsional stiffness (1 FEA)

local stiffness with crash linearization (1 FEA)
inertia relief (32 FEA)
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Load Path Analysis Sequence

» Basic Solid

'» FE-Mesh Design Space

Vehicle Structure
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Prof. Schelkle. Porsche AG
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Concept Stage of Vehicle Development

Design space Design Space: FE-Model Load Path Analysis

Virtual Prototype Stochastic-based Parametric-based
Concept Optimization Concept Finding
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Automotive Chassis

Proceedings of the World Congress on Engineering 2011 Vol IIT
WCE 2011, July 6 - 8, 2011, London, UK.

Automotive Chassis Topology Optimization:
a Comparison Between Spider and Coupé Designs

Marco Cavazzuti, Dario Costi, Andrea Baldini. Patrizio Moruzzi

« Comparison Between Spider and Coupe Designs
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Results (1)
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Results (2)
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FutureSteelVehicle

Phase 2 — Report

AE_|7:”E§A_”éO_” 2__||% April 20, 2011

FutureSteelVehicle

UltraLight Steel Nature’s Way to Mobility
Auto Closures
ULSAS ULSAB-AVC
UItranght
Advanced
Steel )
Vehicle
Auto .
Concepts |

Suspensions
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Topology Optimization Load Cases
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Linear-Static Topology Optimization
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T2: Topology Optimization

— geometry developed by the topology optimization was
manually interpreted into a CAD (Computer Aided Design)
model usina enaineerina iudament

Topology Results
30% Mass Fraction

Interpreted CAD Geometry
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LF3G Load Path and 3G Optimization
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