\
-—-"rrl,%\ <
N \*\ I
I/

GOTHENBU RG, NOV 29-30 2022

SDEXPERIENCE
GENERATIVE DESIGN

DS O Sa T | The 3DEXPERIENCE® Company

B Daniel Pyzak, Dassault Systemes
& Mechanical Industry Process Consult - Mgt Senior Director,
within CATIA Industry Process Success Organization

dpk@3ds.com



mailto:dpk@3ds.com

LIGHTWEIGHT ENGINEERING

Less Weight for Better Performances !

”Ltght-wetghtmg is one of the hot topics parttcularly
important within ALL industrial sectors.
In order to optimize the design, comply with the light weight
requirements in the industry as well as with the customer’s
demands for fuel-efficient vehicles, governmental requlations
and emission standards, rapid advancements in lightweight

technology and simulation methods are essential”
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MULTIPLE TECHNOLOGIES CAN BE USED FOR LIGHTWEIGHT
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10 CATIA DOMAINS FOR LIGHTWEIGHT ENGINEERING
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HOwW CAN YOU ACHIEVE LIGHTWEIGHT DESIGN ?

Lightweight Design Solutions
Performance Driven Generative Design

Lattice Design

Generate automatically one or multiple design
solutions satisfying Engineering Specifications

Algorithmic

Fill a design with a Generative DeSign

lattice structure to
reduce its weight

Scripting based method, the
generated shape is dependent
on User Specifications

i -. Lattice Design
Structural Generative Design § Fluid Generative Design
Based on Structural Analysis Based on Fluid Flow Analysis
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STRUCTURAL GENERATIVE DESIGN

Lightweight Design Solutions

Performance Driven Generative Design

Generate automatically one or multiple design
solutions satisfying Engineering Specifications

Fluid Generative Design
Based on Fluid Flow Analysis

Structural Generative Design

Based on Structural Analysis

Functional Gen. Design

;4 Flow Driven Gen.
: Design
L é

Lattice Design |

Fill a design with a
lattice structure to
reduce its weight

il Laftice Design

Algorithmic
Generative Design
Scripting based method, the

generated shape is dependent
on User Specifications
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WHAT ARE WE TALKING ABOUT ?

From current Traditional Design ...to a new Generative approach

Computer Aided Design f Cognitive Augmented Design

Design Space KPIs

% Bracket Legacy A1
= F@ irack acy A,
ﬂ xf plane
—m vz plane
—m = plane
tFa Legacy Design
Selid. 13
+- & Heles

&) Pads

Hn‘-@ Charnfer.1
= Design 5 . . . . .
et + Based on established practices « Optimal design is computer-generated

il » Based on designer experience * Requirements driven
* Leverages existing design iterations * Results based on the function of the part

\“Does this shape meet the requirements?"/ L “Which shape best meets the requirements” )
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WHAT DO WE PROPOSE ?

...to explore unimaginable shapes while respecting design specifications

Weight Stiffness Durability Cost Materials
Material | Engineering | Manufacturing
N\ 4
a 1 Casting
& o & Forging =

é 8 a 3 Additive

> Manufacturing®
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REDUCING THE WEIGHT OF EXISTING PARTS (C

ALM: 231g
Reduction: 45%

Legacy: 414qg Milling: 324g
Buy-to-Fly ratio 8:1 Reduction: 22%
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Videos/SGD-Satellite Bracket-22x.mp4

Unique
Capabilities

TOPOLOGY OPTIMIZATION FULLY INTEGRATED
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Videos/WN_GDE_22x_FD02_1.mp4

DESIGN REFINEMENTS WITH SHAPE OPTIMIZATION

* Refine local region of the Parts to reduce peak of stress :

Detailed Design Local Peak of Stress Regions Definition Shape Optimization Validation

* Or refine the whole Part by automating the Design/Validation loops: e
a )

o /

Detailed Design Regions Definition Shape Optimization Update Design Validation
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Videos/SGD-Satellite Bracket-Shape Optimization-22x.mp4

DESIGN REFINEMENTS WITH PARAMETRIC OPTIMIZATION

* Additional Parametric Reflnements on Mechanlcal Shape: e

P / - N

AN,

Detailed Design Parametric Sketches Parametric Optimal Design Validation
Optimization

* And also on Organic Shape:

/

Detailed Design ~ Parametric Links Parametric 7 Optimal Design 7 Validation

Optimization 2
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Videos/SGD-Satellite Bracket-Parametric Optimization-22x.mp4

THIN PART OPTIMIZATION: COMING SOON ! ®

A new type of optimization for Thin Parts : Bead Optimization e
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Videos/Bead Optimization Teaser.mp4
Videos/Thin Part Optimization Teaser.mp4
Videos/WN_SGD_23x_1.mp4

ENGINEERING TEMPLATE FOR GENERATIVE DESIGN

Capture and reuse your Know-how by using Engineering Templates:
* Prepare a Generative Design setup on a Generic Models using Publications

» Capture it inside an Engineering Template

 Instantiate in 1-Click the Template to recreate the complete setup on
others similar Parts

ﬁ blication chooser
% select a publication.
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LIGHTWEIGHT DESIGN OF FRONT WHEEL BRACKETS

\ 4 Components / 1121g )

-

% 1 Component / 542g (—52%))
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Videos/Structural Generative Design - Product Simplification & Optimization.mp4

BATTERY COOLING SYSTEM FLOW OPTIMIZATION

Case 3

QOutlet

Inlet

Inlet
V: 0.6 m/s

J

V: 0.6 m/s
V: 0.6 m/s

B Key information

Bl

Optimized Geometry

Flow case FlowAnalysis LegacyPipe2

Interface Velocity Inlet.1  Pressure Outlet.1
Average total pressure (gauge) 0427N_m2 0.121N_m2
Delta total pressure ON_m2 -0.306N_m2
Mass flow ratio 100% 100%
Uniformaty 1 0801537473

Bl ko s
n3_s
m2

m2

FlowAnalysis OptimizedPipe2 X
Velocity inlet.1  Pressure Outlet.1

0.154N_m2
ON_m2

100%

1

0001kg_s
0001m3_s
-0.063N_m2
101324.938N_m2

|2 view
2 view

Outlet
P: 0 MPa

0039N_m2
0.115N_m2
100%
0834125388
0.001kg_s
-0001m3 s
-4933e-005N_m2
101325N_m2

|2 view
E View
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GENERATIVE DESIGN: KEY BENEFITS

* Create very quickly multiple concepts, compare them, and get helped to |EESER s

N,
Ideas . Vision
>

select the best one: —~—
lnnovation "

- The shortest way to Innovation!

* Concepts are automatically generated as Exact Solid 3D models (no mesh,
no polygonal model!):

\&
- Eliminates tedious reconstruction steps and trigger immediate downstream X
processes

» Super fast adaptation of concepts to detailed 3D Solids taking into
account the constraints coming from the manufacturing process selected
(Milling, Additive Manufacturing, Casting):

- Do in hours what is usually requiring weeks of CAD reconstruction
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GENERATIVE DESIGN: KEY BENEFITS

* Non-expert Mechanical Designers can create expert designs:

- Naturally and very simply augment designers innovation capacity

Full digital continuity: from specifications to design to validation:

- Eliminates all files transfers

* Two days training for CATIA users: j‘
- Super quick users ramp-up ".|||I|

Scalability with other Advanced Simulation Roles:

- One single source of truth for Certifications

PR

DASSAULT
SUSTEMES



Many thanks for your attention!
Any questions?
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