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Mike Smell

Sr. Product Manager, Fusion 360

Mike has been a member of the Fusion 360 Product
Management team for 5 years and is currently focused on
Generative Design. Mike has spent nearly 14 years in the CAD
and CAE industry, starting his career at Algor, Inc. in 2006,
eventually being acquired by Autodesk in 2009. Mike holds a
BS in Mechanical Engineering from the Pennsylvania State
University and a Masters in Mechanical Engineering from the
University of Pittsburgh. Mike has been a regular presenter at
Autodesk University since 2009.




Brian M. Frank

Sr. Product Line Manager

Brian M. Frank is Sr. Product Line Manager for Generative
Design solutions at Autodesk. Having held various roles within
Autodesk since joining in 2008, Brian focuses on the
development of simulation products and next generation
technologies, including finite element analysis (FEA),
computational fluid dynamics (CFD), and Generative Design

offerings from Autodesk.
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What is Generative Design

Generative design is a design
exploration technology available
In Fusion 360.

Simultaneously generate multiple
CAD-ready solutions based on
real-world manufacturing
constraints, cost evaluation and
product performance
requirements




Multiple Design Solutions in Parallel
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Multiple Manufacturing Methods

Additive
Manufacturing

Die Casting 3 & 5 Axis Milling 2.5 Axis Milling 2 Axis Cutting




Multiple Cost Insights
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EXISTING BARRIERS TO

INNOVATION, PRODUCTIVITY
& PROCESS

The ultimate goal for any engineering
activity is to strike the right balance
between performance and cost to
produce for a given design challenge
or market opportunity.

Engineers are limited in the time and
energy they can spend on any design
problem to fully explore the options
that encompass the design space.




The Traditional Product Development Process
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Generative Design in Fusion 360

GENERATIVE DESIGN

MULTIPLE VALIDATED
MANUFACTURABLE OPTIONS
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2020 in Review




2020 Development Focus Areas
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USER

EXPERIENCE

March 2020

Improved Cloud Credit Management Experience

C OO0 Autodesk Fusion 380 B2  Generabve Studes
= E- «a o @ untitled X . A @ «keqingsong @ ]
SOLID SURFACE SHEET METAL TOOLS
— e e - . 4 el Generate %
oesan- | [ (] @ ®Ooud=smeg W = EH KRN -
. il ";-I- L_- | L | | | | [ | | '} L
" Wl | Freferences i {:p
<+ BROW ¥ General ( Preferences for cloud credits usage | | (b STUDIES OF THE ACTIVE DOCUNEENT |'1'|l."-'l-' LIpRans |"'-"|
A ® o @ B Show sehved shasies
E'Z?S;nure What are cloud credits? B Study Siaius B Show studies with &iods
D . . | o P - [] Snow cloud credit costs & balances
e | ¥ Electronics Autodesk cloud credits are pay-as-you-go currency units that let you access cloud services in Fusion 360. Generative Model 1 - Stady 1 - Generative
D | E"_rl‘l“ For more information, see Cloud credits in Fusion 360. A N : e o Wiy CanT 1 QENSralE SuBLIMas?
> ‘
REH;';‘ & Generative Model 1 - Study 3 o
Drawing How many cloud credits do | have? [ Generaive = Why canll generale outcomeas?
The table below lists the balances for the cloud credit accounts available to you. [ B Generative Model 1 - Stady 4 - Generative ® Eead A
. - Generatve o
Marerial [}
Mesh . - ) - - - i
Graphics Contract Balance Credit type L_.-.u-.-l.llr'.-. Hu:u-.l 1 - Slady S - i ralnng B & Eror » Baoak "“'--._
Nest zeneraive « Why canl generate oucomes?
Network ) - - - Shared Buy credits | History A
Data Collection and Use
¥ Unit and Value Display
Simulation and Cenerative Desi... [ - - Individual Buy credits | History [}
. ¥ Default Units
Design
Manufacture l} .
Simulation and Generative Desi... How do | use my cloud credits?
Preview Features :
Choose the default contract balance to use for each task listed below.
Task Contract to use Generaling designs uses doud credts Leam kiore
Simulation tasks 123456780 _ﬂ - Thee documeent is modifed. & nevw werson will be oreated before generaiing
1 Generative Design tasks 123456780 v
|| Show balances in dialogs for tasks requiring cloud credits
It enables you to preview cloud credit balances by inserting a cost and balance calculation in these dizlogs.




TECHNOLOGY

PLATFORM

March 2020

Explore Performance and Persistence

F Autodesk Fusion 360 - (] X
= B b2 D & Explore_GE Bracketv1
EXPLORE
GENERATIVE 5, '- DD — =E='
DESCH " | == = &B8 Q
DISPLAY ¥ FINISH EXPLORE ¥
Outcome filters ﬁ(}} Sortby  Processing status v

v Processing status
Converged
Converged (16)

v Study
Study 1 - Generati..

v Visual similarity
Ungrouped (16)

v Design file

Created from
cutcome
Study 1 - Generative - Outcome 1 Study 1 - Generative - Outcome 2 Study 1 - Generative - Outcome 3 Study 1 - Generative - Outcome 4 Study 1 - Generative - Outcome 5 Study 1 - Generative - Outcome 6

Not created from Converged Converged Converged Converged Converged Converged

outcome
v Manufacturing method
Unrestricted
Additive
v Materials

Stainless Steel AL.

Stainless Steel, 44

M Steel AIST104539..
& Study 1 - Generative - Outcome 7 Study 1 - Generative - Outcome 8 Study 1 - Generative - Outcome 9 Study 1 - Generative - Outcome ... Study 1 - Generative - Outcome ... Study 1 - Generative - Outcome ...

Titanium 6Al-4V Converged Converged Converged Converged Converged Converged

v Objective ranges

Volume (in3)
7.37 16.58

Mass (lbmass)
1.624 4.643

Max von Mises stress (psi)
4.995e+4 9.23%e+4

Study 1 - Generative - Outcome ... Study 1 - Generative - Outcome ... Study 1 - Generative - Outcome ... Study 1 - Generative - Outcome ...
Converged Converged Converged Converged %

Min factor of safety
Nominal

Max displacement global (in)



MANUFACTURING

CONSTRAINTS

April 2020

2.5 Axis Milling Minimum Wall Thickness

Minimum Thickness 0.05in v
v (/) Milling

Configuration 1 i 3-axis

Configuration 2 E 2.5-axis v
Configuration 3 @ 5-axis

+ X

Tool Direction X Y .
Minimum Tool Diameter 0.375in v
Minimum Wall Thickness 0.204 in v

» () 2-axis Cutting




OUTCOME

EXPERIENCE

April 2020

Visual Similarity and Cost Estimations for Legacy Documents

v ‘ ‘\ vy & Explore_Motorcycle Triple Clamp v1 X |. 0 \ Kéq‘"ﬂwﬂ
EXPLORE
GENERATIVE _ [
DESIGN | ! -
DISPLAY ¥ FINISH EXPLORE ¥
Outcome filters 3613

| Estimated manufacturing cost (USD) v

> Study 2,000

Click drag to zoom
v Visual similarity

1,750
Group 1(2)
o4 Group2(2
B crowp2(2) a5
Group 3 (2)
Group 4 (2) 1,250 g 2
Group 5 (2) ®
a Study 1 - Generati... - Outcome 56
Group 6 (2) 1,000 J @ ® Iteration 28 (final)
° °
Group 7 (3) Properties
750
Group 8 (16) IIIH Status Converged
( @
Group 9 (10) it ﬁ; e e Material Inconel 625
@ . '
Group 10 (4) Orientation =
Group 11 (2) 250 prgps & (.‘ n % Manufacturing method Unrestricted
. 12(6) Visual similarity Group 9
roup '
0 z&. .. ¢ e Production volume (pcs.) 500
Group 13 (4) it
15 2 2.5 3 35 4 4.5 5 5.5 Estimated manufacturing cost
Unique (9) I Mass (Ibmass) v Range (USD)
> Design file Median (USD)
S Tach-Preview Symbols Materials v Volume (in3) 8.92
8 Mass (lbmass) 2721
5. ManGfactiring methiod vassomass) 271
A i 1 lumi 707 A i AISI1IOM
i @ Aluminum 606 © Aluminum 7075 @ Aluminum AISi10Mg Vaxovors ides stress (psi) 4 eABeil
> Materia
S ot @ Inconel 625 @ Stainless Steel 316L @ Titanium 6AL-4V factor.of safety imit 2
JecOive anges Min factor of safety 2

Cost estimates powered by aPriori Max displacement global (in)



May 2020

Material Definition per Manufacturing Process

@ STUDY MATERIALS

Methods in Study All methods

I!I All methods
Unrestricted

Additive

Tt Millin

( s[5

= 2_axis Cutting

) Die Casting

¥ Library
Library Fusion 360 Additive Material Library -
u Metal

b' d Aluminum AlSi10Mg

Cobalt Chrome

[ &% Objectives
2 S Manufacturing
A 8 Unrestricted

2l @ Materialz
@B Aluminum AISi10Mg
A 8 Additive
£l @ Materials
@ Aluminum AISi10Mg
A & Wiling
£l @ Materials

5 Aluminum 5061
A &8 2-axis Cutting
2l @ Materialz

o) Aluminumﬁnﬁ%
A & Die Casting

2l @ Materials

@ Aluminum A356 T8

5 LosdCeset [O

USER

EXPERIENCE



USER

EXPERIENCE

May 2020

Improved Previewer Experience — Automatic Restarts and More Control

&

<« BROWSER el preview: ||

A 85 Generative Studies Detail level: QO Low O Medium (® High
[ units: us. (in)
V/IECN fy  Generative Model 1 _
D B Named Views
D © @ origin

[ @ Model Components /\}
[select location(s) for load (only faces). |
SXERT e

@ EDIT STRUCTURAL LOAD

orce w

D © (J Preserve Geometry Targets X
D © @ Obstack Geometry Direction Type  [aL. u Ay

@ () Starting Shape

Reference [} Select
D 4% oObjectives
0.0d

D & wanufacturing K oigge I o '
D Load Case1 Y Angle 0.0 deg -
D pamteae Z Angle 0.0 deg -

=| LoadCass3
D = Fiip Direction [
A F3 Load Case4 [O]

) i 1400.00 Ibf v
A © £ Loads Magnitude 1400.00 Ibforce

@ &) Gravity

© = Forces

© == Forced
D © =2 Constraints

Change Units g

o OK | | Cancel

<=+ 140000 bforce v[ll 0.0deg |8

1 Face | Radius : 0.376 in 2

Lra Q@ Q- B E



May 2020

Custom Controls for Outcome Filters and Properties in Explore

Qutcome filters

>

>

>

Processing status
Study

Visual similarity
Manufacturing method
Materials

Objective ranges

Volume (in?)
8.54 20.47

Mass (lbmass)
1.034 5.454

Max von Mises stress (psi)
1.051e+4 9.98e+4

Min factor of safety
1.28 2.46

Max displacement global (in)
0 011

Estimated manufacturing cost (USD)
35 12,400

Cost estimates powered by aPriori

{;6} Sortby  Processing status @

Visibility settings

X
@0

@ You are viewing the Design Preview 7

All Ni o+

Mike's Custom View

Qutcome filters Properties

Study 1 - Generati...- Qutcome 6
Iteration 15 (final)

Processing status
|
Study Properties
Visual similarity Status Converged
Labels
faterial Aluminum 6061
Design file

Manufacturing method 2.5 axis milling
Tech-Preview
) Production volume (pcs.) 500
Manufacturing method

Estimated manufacturing cost
Materials 9

00700000

Objective ranges Range (USD)

Volume Median (USD)
Mass Volume (in®)

Max von Mises stress Mass (lbmass)

Min factor of safety fax von Mises stress (psi)

Max displacement global Min factor of safety

Max displacement X fax displacement global (in)

Max displacement Y

Max displacement Z

Cost estimates powered by aPriori

First mode frequency

4 %4 %% 00000

Estimated manufacturing cost

Iterations
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USER

EXPERIENCE

May 2020

Support for Orgasol® Invent Smooth — PA 12

F Material Browser b

Physical Appearance

Search Q |
A T> Fusion 360 Additive Material Library T> E i= -
vHome Mame 4 Category
31 Favorites ~ . ”
B Legacy Material Library & Aluminum AlSi10Mg Metal
v Fusion 360 Material Library i - Cobalt Chrome Metal
W Ceramic E Inconel 625 Metal
f® Electronics
By Fabric B Inconel 718 Metal
T Flooring Inconel 718 Plus Metal
::: g:ss ] Orgascl® Invent Smooth - PA 12 Plastic N @
T Liquid @ Rilsan Invent Natural - PA 11 Plastic o
™ Metal Stainless Steel 17-4 PH Metal
e Stainless Steel AlSI 304 Metal
"R Plastic T |
g Stone B Titanium 6AI-4V Metal
T®m Wood
»C] Fusion 360 N
2] Fusion 360 Appearance Library =

- @ B »




June 2020

Individual Access Extension — Monthly and Annual

FUSION 360 — GENERATIVE DESIGN EXTENSION

Design without limits

Discover ideas beyond the reach of human capacity. Explore unlimited ideas

and optimize designs for specific materials and manufacturing techniques with
the generative design extension.




June 2020

Generative Design Learning Path

Generative design

The generative design path includes a series of five courses that guide you through the generative workflow, key features, and
concepts. To get started with Fusion 360 Generative Design, we recommend that you complete the five courses in sequence.

Fusion 360 Generative Design (1 of 5)

@ 3 lessons

@ Beginner
@ Lecture

Fusion 360 Generative Design enables you to specify
design objectives and generate a wide set of designs that
meet the requirements. Next, using a variety of
exploration tools, you can select the optimal design for
manufacture.

€ Start learning

< 2 Fusion Maste ca’” B W e
ry t | WP unteg I] W twectfat vt l[ N
= SR @ B W
s v m NewFolaer | & SKETCH * CREATE * MODFY ™ = ASSEMBLEY  CONSTRUCT
% O I o BROWSER o
naste or ‘ @
D ] tamedVews
0O vots mm
D Q3 ome
D 2 ) Sedes
D Q[0 Sene
b nd Co @ Capture History v
)
\“.
-
> t j| @ Hanae V.

Fusion 360 basics for Generative Design (2
of 5)

@ 3 lessons

@ Beginner
@ Lecture

Fusion 360 is a cloud-based CAD/CAM/CAE tool for
collaborative product development. Tour the Fusion 360
platform and the user interface. Learn how to open
designs created in other CAD systems.

€ Start learning

USER

EXPERIENCE



USER

EXPERIENCE

June 2020

Inventor to Fusion 360 Generative Desigh Workflow Tutorial




OUTCOME

EXPERIENCE

June 2020

Fully Burdened Cost Calculations and Improved Library Experience

v Objective ranges

Volume (in>)
8.6 20.47

Mass (Ibmass)
1.034 5.454

LIILRNIEl F 13 Hl

Study 1 - Outcome 2

Max von Mises stress (psi) Iteration 28 (final)

10,508.3 402,395.8
s Inconel 713 Plus E
Min factor of safety s s
0.32 246 Material Aluminum 6061
Orientation X+
Manufacturing method Additive
Max displacement global (in) ,
Visual similarity Group 16 .
: s Production volume (pcs.) 500 SE"-“EEE StEEl 1?_4 FIH E

Piece part cost

Piece part cost (USD) Range (USD) 172 - 265
4 Median (USD) 232

Fully burdened cost

- — -

Fully burdened cost (USD) Range (USD) 173 - 267
35 Median (USD) 233

Volume (in3) 11.68

Mass (lbmass) 1.14

Cost estimates powered by aPriori M Yt e st e (i) 10,0625




June 2020

Support for Ansys Discovery 2020 R2

SETUP

> ¥
SIMULATION ;‘ﬁ @

STUDY~  SIMPLFY ¥
«« BROWSER
A Simulations
Q Units: Custom
R I _simulation Model 1 [O
D WM nNamedViews
D il Origin
D B Model Components
4
© @& Study Materials
Wl 5 Load Caset [OF
c=  Contacts
=  Soiver Contacts (Disabled)
By Mesh
B Resuts

&

MATERIALS ¥
L

-

CONSTRAINTS ¥

[
=

LOADS ¥

BT MRER GBSE0 AR

CONTACTS ¥ DISPLAY ¥ SOLVE ™ MANAGE ¥

s

RESULTS ¥

n Send Study to Ansys® Mechanical™
D send Study to Ansys® Discovery™
Export Study to Ansys® Setup

@y Qe 8@

INSPECT ¥

TECHNOLOGY

PLATFORM




MANUFACTURING

CONSTRAINTS

September 2020

Expanded Manufacturing Controls — Additive Directions and 2 Axis Minimum Wall Thickness

v [/ Additive

Orientation . . .

A= Y= L=

v |/ 2-axis Cutting

Cutting Direction A Y .
Include all six directions |LJ
Minimum Wall Thickness 5.00 mm v

Owverhang Angle 45.0 deg v

Minimum Thickness 31.00 mm o



TECHNOLOGY

PLATFORM

September 2020

Experimental Solver Preview — Displacement, Modal and Buckling Limits, Outcome Symmetry

IE Nl Nl Ui B b Bl T e

Simulation and Generative Desi...
Preview Features

for reverse engineering, allowing you to take cross-sections of a mesh and build sketch profiles from these.

¥ Generative Design

This section controls optional capabilities in the Generative Design workspace.

¥ Die Casting @»

Adds a new manufacturing method. It enables you to generate outcomes which can be manufactured using
die casting operations.

| Experimental Generative Solvers and Features ©&»

Allows the use of 'in-development’ experimental solver technologies and features for the creation of
generative outcomes. Features included are displacement limits, modal limits, outcome symmetry, multiple
shape engines, and others.



OUTCOME

EXPERIENCE

September 2020

Symmetrical Outcome Editability

— O F Autodesk Fusion 360 - O X
«v e @ AU 2020 F360 Ansys Outcome v5* x + 80N © 0 £ E R ST v @ AU 2020 F360 Ansys Outcome v5* x + B2 0D @0 £
FORM FORM
= ; n ' “ R =1 a | “ Rz
- D@e@os Bl A % # = EH i © - G@e004 ¢ A % # = H i ©
% @ ¥ B ! ) N [ 4 , 5 = 1
CREATE™ MODIFY ¥ SYMMETRY ¥ UTILITES ¥ CONSTRUCT ™ INSPECT ¥ INSERT ¥ SELECT ™ FINISH FORM ¥ CREATE ™ MODIFY ¥ SYMMETRY ¥ UTILITIES ¥ CONSTRUCT ™ INSPECT ¥ INSERT ¥ SELECT ™ FINISH FORM ¥
I - ] ~— ‘

<« BROWSER Nl Y <« BROWSER Nl

IR @ AU 2020 7360 Ansys Outcome... [O] PIRN @ AU 2020 £360 Ansys Outcome... [O

D %+ Document Settings TOP D #* Document Settings &
D M Named Views 4 A D B Named Views P ‘ L= 2
D il Origin D i Origin 3

I| @ CYLINDRIFY »

T-Spline Faces R 119 sele... B

Auto Feature Selection @)

’ (i ] OK Cancel |

|| @ EDIT FORM » D © @l Bodies
T-Spline Entity X D © @@ Construction
Transform Mode . % E:J Eﬂ
Coordinate Space . L‘;' E’g 'fa'i'
Selection Fitter N T R E
R

D © @@ Construction

> D Object Snap
» (J Soft Modification

P Selection Options

» Numerical Inputs

0.10em | v (i ] oK Cancel

Multiple selections

£ O Q@ Q- B E- 8- 1 . r/_ | Multiple selections
- —— kY

4« > » oooa@ﬁq &

««»»uoooa@iq &




USER

EXPERIENCE

September 2020

Support for HP 3D HR CB PA 12

 Material Browser

Physical Appearance

Search Q
# "l"> Fusion 360 Additrve Matenal Library T> E i= -
LT MName Category
K Favorites Rilsan Invent Natural - PA 11 Plasti
] Legacy Material Library BN llsan Invent Natural - astic
»_] Fusion 360 Material Library = Orgasol® Invent Smooth - PA 12 Plastic
1 i d[f T - = I'ml
E;Fusmn — tive Material Library 8] HP 3D HR CB PA 12 (with HP Jet Fusion 580 Color 3D Printer)  Plastic @
B Metal
M Plastic B Titanium GAI-4Y Metal  [14p 3D H
»C_] Fusion 360 Nonlinear Material Library (& E Stainless Steel AIS| 304 Metal {SEIIIJIE}[}E:E
. _ =
] Fusion 360 Appearance Library T E Stainlecs Steel 17-4 PH eta




USER

EXPERIENCE

September 2020

Unassighed Geometry Filter

«4 BROWSER @ |

A 35  Generative Studies
II:_E]I Units: Custom

I g s Generative Model 1_[O)

[> B Named Views

b ol Origin

[> B Model Components

4
@ [J Preserve Geometry
@ ¥ Obstacle Geometry
&» | ) Starting Shape

@ [ | Unassigned Geometry

> wy Objectives
> & Manufacturing

S F5 Load Casel [0




OUTCOME

EXPERIENCE

September 2020

Individual Unlimited Access Extension Trial

Extensions bl

Enhance productivity by purchasing access to Fusion 360 extensions. Some extensions add extra functionality to existing
workspaces, while other extensions let you perform unlimited actions that would normally require you to spend cloud credits.
Purchase access to extensions using Cloud Credits or a credit card.

Access Options |

Purchase access using credit card

Start 7-day free trial

v Generative Design - Unlimited Access

Generative design can discover ideas beyond the reach of human capacity. Use the generative

explore unlimited ideas and optimize designs for specific materials, manufacturing techniques, 2
about generative design.

Unlimited Qutcome Generations and Design Creations

Unlimited access enables you to generate design alternatives, called outcomes, and create designs from
outcomes, without using cloud credits for each transaction.

Note: You can also generate outcomes, and create designs from outcomes, on a flexible, pertransactions basis using
clowd credits. Leam more

v Manufacture




OUTCOME

EXPERIENCE

October 2020

lteration and Outcome Favorites

EXPLORE
GENERATIVE 0 = == Q
DESIGN —t— U =S
DISPLAY ¥ FINISH EXPLORE »
Outcome filters = Sortby  Processing status v

v Processing status
> (%) Recommended outcomes Compare

Converged (112)
Converged

Completed (20)

v Study

Mass Target 1.5

¢ &

Mass Target 1.8

Min. Mass ®

v Outcome type Roso!

QT & &%

Favorites (10) Mass Target 1.5 - Outcome 2 / 12 Mass Target 1.5 - Outcome 2/20  Mass Target 1.5 - Outcome 2 / 24 Mass Target 1.5 - Outcome 4 / 16
> Visual similarity intermadiste Reration Intermediate iteration Intermediate iteration Intermediate iteration

Mass Target 1.5 - Outcome 13 /20  Mass Target 1.8 - Outcome 9 / 31 Mass Target 1.8 - Outcome 21 /19 Min. Mass - Outcome 9 /31
Steel AISI 1045 39 Intermediate iteration Intermediate iteration Intermediate iteration Intermediate iteration

[ ] Anoutcomes

> Labels
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Iteration Trend Plotting
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Iteration 20 (final)
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Recommended Outcomes

EXPLORE
GENERATIVE il == == Q
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DESIGN == = 555
DISPLAY * FINISH EXPLORE =
Outcome filters <= b Sortby  Processing status -
Recommendation settings >~ () Recommended outcomes Compare
Use the sliders to inform the recommendation
algorithm how important a specific outcome
characterstic is in the context of the current .
project. :
Low mass I
very important
Factor of safety attainment Mass Target 1.5 - Outcome 13 /14  Mass Target 1.5 - Outcome 13 /20  Mass Target 1.8 - Outcome 9 Min. Mass - Outcome 9
very important Intermediate iteration Intermediate iteration Converged Converged
Low displacements Converged
very important
Low cost
neutral

Mass Target 1.5 - Outcome 1 Mass Target 1.5 - Outcome 2 Mass Target 1.5 - Outcome 2 /12 Mass Target 1.5 - Outcome 2 /20
Solver maturity Converged Carverged Intermediate iteration Intermediate iteratian

Low manufacturing complexity
very important
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CONSTRAINTS

October 2020

Expanding Support for Subtractive MFG Constraints in Experimental Solver — 2, 3, and 5 Axis

GENERATIVE _
DESIGN
FINSH EXPLORE ¥
Outcome filters = Sortby  Manufacturing method -
> Processing status =
> (% Recommended outcomes  Compare

> Study Reset
3 axis milting
> Visual simitarity

> Tech-Preview

v Manufacturing method Resal :
[_ Unrestricted 3 \ —y %
[ Additive
2 axis cutting

| 25 axis milling

3 axis milling Example 1 - Outcome 38 Example 1 - Outcome 39 Example 1 - Outcome 40 Example 1 - Outcome 41

3 axis milling 3 axis milling 3 axis milling sl
5 ans milling :
R is miltin
> Materials S axis milting
> Objective ranges

Cost estimates powered by alPriosi

Example 1 - Outcome 42 Example 1 - Outcome 43 Example 1 - Outcome 44 Example 1 - Outcome 45
5 axis milling S axis milling 5 axis milling 5 axis milling
2 axis cutting

Example 1 - Outcome 29 Example 1 - Outcome 30 Example 1 - Outcome 31
2 axis cutting 2 axis cutting 2 ax1s cutting
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Production Hand Tool Re-Design

* |Interested in "what’s possible” with

generative design

* Focused on driving cost reduction and

Improving performance
* Looking to reduce time to market
* Currently machined from aluminum

* Hundreds of other “similar” tools like this







Generative Design Solution

 Results achieved within 1 hour on the first

day of training

* New Design:
o Additively manufactured with nylon
o 1/10%" the cost to manufacture
o 10X faster to produce

o Met necessary performance

requirements




10X cheaper, 10X faster



Looking Ahead




Assembly Context Loads and Constraints
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Design Space Tools
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Inventor to Fusion 360
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Generative Design

Expand your ability to deli\%mouatwe design and

engineering solutions. Simultaneously generate
multiple CAD-ready solutions based on real-world
manufacturing constraints and product performance

requirements.
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Additive MFG Constraint Improvements
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Generative Fluids

(1) Velocity Magnitude - m/s (1) Velocity Magnitude - m/s
0.388594 0.388594
0.3 0.3
0.24 0.24
0.18 0.18
0.12 0.12
0.06 0.06
0 0
s Y
] 425682 cm 8.51364 127705 LA | Q 451803 cm 9.03607 ___13.5541 25X

Y
(1) Velocity Magnitude - m/s
—T0.388594

(1) Velocity Magnitude - m/s
0.388594

0.3
0.24
0.18
0.12
0.06
0
(5) Static Pressure - psi
0.0128844
0.01
0.008
0.006
0.004
0.002

0
-0.002

Y -0.00434947
o 452378cm9.04756 135713 z X Q 480138 cm9.60275 14,4041 z X

0.3
0.24
0.18
0.12
0.06
0




APl and Template Framework

ISP
r




Generative Design Resource Center
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GENERATIVE DESIGN ASSESSMENT RELEASE 2020.2.4 intrinSIM LLC
Autodesk Fusion 360 Generative Design Workflow www.intrinsim.com

GENERATIVE DESIGN
RESOURCE CENTER

Browse > Physical Science and
Mechanical Engineering

Autodesk Ge
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Generative Design Customer Stories % % % % % 4.8 318 ratings

A market report from intrinSIM LLC
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Enroll for Free
Creating one of the lightest First 3D-printed snowboard Exploring machinable options for
wheels in the world with binding designed by generative motorcycle parts with generative Starts Oct 20
generative design design design
ing Generative Design with 3 a IX Lighter, stiffer, stronger: The next MIK Performa 3 Canadian motorcycle
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4,817 already enrolled
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https://www.coursera.org/specializations/autodesk-generative-design-manufacturing
https://intrinsim.com/MarketReports.html

More questions...

GenerativeDesignHel Autodesk.com


mailto:GenerativeDesignHelp@Autodesk.com

Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks

belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that
may appear in this document.

© 2020 Autodesk. All rights reserved.


http://www.autodesk.com/creativecommons

