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How do you optimize a product?
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Materials information ‘triple challenge’ for sustainability
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Material choices are increasing

dramatically

TIME

TIME

Continuous increase in
restricted substances

It is essential to choose the right

materials from the start

Legislation changeson a
regular basis

Materials information is

Product life cycles can be long
complex

Requirements differ by
geography

The problem is distributed
across multiple teams

Difficult to acquire information
from supply chain

*https://ec.europa.eu/jrc/en/research-topic/sustainable-product-policy
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What are the main objectives in the product design process?

* Today the main focus in product design is based on a
compromise between performance and cost

* What if you could extend this in the triangle of

technical performance / cost / sustainability for your
. Performance
products on an enterprise level ?

Today

. . Performance
* Enable understanding of customer designs at all levels:

= Design 1
Design 2

What impact do different materials choices have? ——  Design 3

What impact does changing my geometry have?

How is multi-physics performance impacted?
What happens if | use a different supplier?

How do these factors interacts with each other?

Future vision

Sustainability Cost
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Smart, distinct decisions early in the development cycle
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How to get started with Ansys now and what
could an enterprise approach on Sustainable
Product Design look like
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Smart, distinct decisions early in the development cycle

100%

° — 95%
E 90" / \
- o .
Eo 80% / \ 000x Disposal
g 10~ Y~
()
o %
s (=)
2 Prod / Test
= 50%
o 100%
S | J
g
g 30%
s Devel
2 % : evelop 50%
© 20" Design
=
£

10*% Concept .
3 .,p 15% 20%

0% Ei

Time

> Ansys approach on sustainable product design

Y Ansys



Use case: Concept Assessment — Bike Crank Case Study
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Use Case: Sustainable Product Design - parameterised design for:

Technical Performance — Cost — Sustainability

Performance

= Design 1
Design 2
—— Design 3

Sustainability

Cost

Data Source

Simulation-ready materials data
Materials data for sustainability

Material data:
| - Costs
- Sustainability

Optimization and Visualization

Visualisation of parameter impact
Enables design understanding

Optimize for sustainability, performance,
cost or any combination of these

input parameters
and responses

Parameterised Design(s)

Parameters: Responses:
* Geometry * Performance
* Materials choice indicators
* Meshing * Sustainability
. indicators

* Cost

Simulation-ready data

Tool Chaining

Chain solvers and data sources
Associate parameters and responses to a
single design
Remove failed designs

Simulation
params.

Performance
results

Simulation Engine |

Parameterised simulation model
Receives values for geometry, mesh,
materials etc. from optiSLang
Returns performance indicators as

results of simulation
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Sustainable Product Design — Parametrised Design
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How does this fit in your engineering ecosystem?

Integration into your
engineering ecosystem

Legend:

SPDM — Simulation Process and Data Management \
ERP — Enterprise Resource Planning

MIM — Material Information Management

CAE - Simulation tools /-N
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Summary / Conclusion

Sustainability as Integral Part of the Engineering Processes

Uncertainty Process? Energy?

Disorientation
Hesitation

Sustainability

Confidence through evidence (data + analysis)

lo) .o Abundance in
L earth’s crust?
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Social
aspects?

raises awareness and

Links between materials and processes i
promotes creative and

En H e e . . . . . .
cyc!opac.edla., Tools, Digital prototyping through simulation innovative solutions
Visualisation . . . .
Integration of a comprehensive parameter set through an interactive
(including ecological / technical / economic ecosystem

indicators) automatically into the design process
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Race Truck Suspension in
Structural Optimization
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Results

All designs meet a safety factor of 1.2, other designs are automatically filtered out.
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When optimizing the CO2 footprint and maximum
displacement, the reference material, aluminum, is not
the best choice.
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In terms of cost reduction, aluminum is worth considering
because for almost the same cost we see a design with almost
half the reference displacement.
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