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Dramatically improve product
development and production
planning through the use of
Integrated Design, Simulation,

and Optimization
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Disrupting Legacy Desigh Approach

Global Product Data Interoperability Summit | 2018

Replace current feature based design
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Reuse current designs to start
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From Computer Assisted ... to Cognitive Augmented Design

Global Product Data Interoperability Summit | 2018

Brep Modeling: Act as a clay
modeler on the external shape
of the Product

Feature Modeling: Specify
shape through design intent,
parameters & history

Functional Modeling: Assisted

engineered function description for
disciplines such as plastic, mold,

Functional Generative Modeling:

Generate design options from functional

specifications and Optimization

s : Physics-based modeling Assistant is
proposing innovative shape

All manufacturing processes can be
supported (feature based for traditional
and advanced freeform surface modeling
for Design for AM).

. " casted or milled part
s : reliable edition, adapted to

modification iteration, capture &
reuse design intent

W4 :intuitive, rapid prototyping

o . . - lua :respect the declared function
= - highly interactive , difficult regardless of the feature hierarchy

to capture and reuse

= : steep learning curve = . limited in process coverage
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Standard Workflow for Topology Optimization
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Distinct worlds of Design, Simulation and Optimization:

* No digital continuity
 Several software
* Different users
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Dsigner G Optimization Expert Designer Simulation Expert
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CAD Mod-el FEM Preparation Topology CAD FEA
Creation Optimization Reconstruction Validation
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What do we propose ?
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Design Engineer Role: Function Driven Generative Designer (GDE)

Unifying Design, Simulation and Optimization in one single app:
« Digital Continuity
Intuitive Workflow to democratize Topology Optimization
« Automatic Solid Generation from simulation results
« Seamless Collaboration accross disciplines

Product Engineers

Designers Analysts
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Lightweight Engineering integrated Workflow

Global Product Data Interoperability Summit | 2018

Legacy Part Design Space Functional Topology Automatic Pre-Validation
Specifications Optimization Reconstruction

Detailed Design Validation Detailed Design Trade-Off Study Variants
Refinement Generation
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Lightweight Engineering integrated Workflow
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Specifications 3 ottt < Desi Loz design within
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Loading Targets & . .
Design Space  Conditions Constraints Functional @ Optimal

Explore Generate Validate

Generate & Validate : | \ A
Conceptual Shapes

Select the best concept Use KPI’s to decide
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Concept trade-off

& €
Generative Shape v ﬂ.ﬁ %
Modeling & Validation .

Milling Casting

Additive
Manufacturing
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Assembly Multi Part Optimization with Generative Design
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Design Space Optimization Conceptual Shape Shape Validation

Definition Results Preview Generation
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Generate Concept Shape : one click from the simulation
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Exact geometry (Brep) generated with high Surface quality
« Automating the post-processing from Topology Optimization

« Conceptual Shapes are obtained in minutes

« Editable geometry with traditional CAD modeling tools

« Ability to integrate the concept shape in DMU

Concept Shape

Design Space

@ Residual Volume: 12.4%

4> Mass: 0.236kg

Scale Shape:

>« —0r——

[[] update while moving slider

More Options

Coloring: | Section Only ':

[[] Transparent Design Space

Concept Shape:

Name:

®  Improved Srnmthingh

(O  simple Smoothing e e e
More Options Launch extra computations to improve the quality
of generated surfaces.

[ Activate Fitting Improve quality of generated surfaces. May

Refine E] produce some oversimplification of the

optimization result.

Generate Concept Shape
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Generative Design for Subtractive Manufacturing
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Dedicated Milling reconstruction assistant to
speed up the generation of the feature-based
design of Milled Parts from Generative Design

Free Shape Design Parametric Design IWI Shape Review View
@9 A & B |FFEF

( P T——— Milling reconstruction can be started after a concept shape
Input Shape P % has been generated and selected as a candidate for detailed
~ design

(‘ Milling directions are automatically defined based on the
0

#;3 Milling Directions . o
LI design space and Partitions geometry

A Milling block is created in the main machining directions

Milling Block

@ Profile Definition and | g Sketches are proposed and refined based on tool minimum
Pocket Creation %‘-\‘m diameter to generate a machined profile

Output |  MlingDetailed % All pockets are created on the milling directions

Design
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Generative Design for Additive Manufacturing
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Dedicated Subdivision Surface tools combined with advanced feature based modelling
to speed up the generation of the freeform design of Additive Parts from Generative Design,
respecting the Geometrical contraints (Design Space and Functional Regions)
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Generative Design for Additive Manufacturing : Lattice
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Define the infill area and Motif Blending Brep and Polyhedral geometry

(@ Lattice.3 =
@ cell options
User Defined () Pre Defined

Cell Star .

Length | 4mm

Radius 02mm

4vfa]r

Zone to lattice
@® Volume Faces
Offset Omm =
Invert offset
Advanced options

Sag

Smoothing value

0
Lattices only
Compute at once

+ Output informations
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Beyond Generative Design
Integrating Manufacturing and process simulation
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Beyond Generative Design
Integrating Manufacturing and process simulation
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: , Support
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SDEXPERIENCE Marketplace| Now Live!
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fingertips
The 30 components You need, atyou’ 9

e B BN

B 15 4 DRUD wammn SOWW - -

Have any questions?

Have any questions?

Make | Enterprise Service

A dedicated solution for your enterprise

The most comprehensive
» a"dintelligent catalog
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Questions ?
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