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STATUS IN THE SWEDISH INDUSTRY

Topology Optimization

Competences
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Optimization Challenge:

Sketch optimum material distribution using max 35% surface fill for maximum stiffness structure.

Time limit —1 min

Design space inside the lines

Boundary cond. Boundary cond.
Rolling Fixed
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The Reality for our Engineers

Remember that the reality for our engineers is not 2D with one load case!

Complex loading condition
Multiple requirements
Complex 3D design space
Limited time

Design space for lower control arm

This motivates the use of optimization support during our development process
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Simulation Driven Development

In the early phases simulation should support the design evaluation.

CAE and optimization should be used to balance requirements and build
good knowledge about the dimensioning load cases.

The use of optimization truly brings out the engineering skill when
formulating the optimization problem and performing design realization.
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Simulation Driven Development
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Roles and Competences — Alternativ 1

2022-11-30
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Analysis engineer = Concept engineer

Benifits: CAE experience (methods and tools)
Drawback: Itteration with design engineer for realization
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Roles and Competences — Alternativ 2
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Challenges

Moving into more simulation driven development drives:

- organizational changes

- change in design process

. new competences

- balancing of resources

- new methods and tools? (incl. licenses and hardware)
- need for parameterized models

- need for cross attribute analysis activities

- description of relevant questions in concept phases
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Optimization Competence Arena
The Arena fi il f iff fiti 114

In the center of the optimization competence
arena we have the network of competences.
Here is where we share experiences and good
examples, coordinate educations, etc.

e Cross Attribute Teams

N The black dots represent the different cross
g functional teams needed to be able to perform
efficient product optimization in early phases.

Focus Areas
Represent the different areas that the arena is active within.
*  Supporting optimization as a natural part of our design process
* Implementation of optimization in concept phases

y «  Supporting CAD/CAE integration
* CoP’sin strategic cross disciplinary areas

2021-12-17 Harald Hasselblad, Weight Management & Optimization, Sustainability Center
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Today:
True culture change!

Wide engagement within the network
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TRUE OR FALSE

Statement

Optimization = Fine
tuning!

We need to secure all other
attributes before we start
weight optimization!

Light weight is always
related to increased cost

Simulation driven
development is only for
CAE experts!

Its just to buy an
optimization software and
start optimizing!

2022-11-30

False!

False!

False!

False!

False!

Optimization methods applied early in the development process
builds knowledge and supports optimum use of material.

Usually many attributes become constraint in an optimization 2
weight optimization can be used as a tool to secure other attributes.

CAE driven development in early phases usually leads to minimum
use of material 2 low weight and low cost. And it saves time also!

Simulation driven development requires close collaboration between
CAD and CAE. Many design tools today (Catia, Inspire, ...) has
simulation and optimization capabilities. CAD engineers can pre-
optimize their components with support from CAE experts.

Sorry. It is not that easy! You need to set a culture of simulation
driven development and secure awareness, requests and
collaboration.
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What is optimization according to us

Many people equalize optimization with "tuning”.

This can be true in late development phases.

However, models developed for verification analysis in late phases is
usually not suitable for optimization due to CPU time, lack of
parameterization, etc.

We see on optimization as a tool to build knowledge in early phases.

We need parameterized models that support cross attribute
- analysis activities, answers relevant questions and supports
the hardware development in strategy and concept phases
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“ 80% of the weight is determined by the designers first concept ”
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