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Safe Harbor Statement

We may make forward-looking statements regarding planned or future development efforts for our existing or new products and services and statements
regarding our strategic priorities. These statements are not intended to be a promise or guarantee of business results, future availability of products,
services or features but merely reflect our current plans and are based on factors currently known to us. These planned and future development efforts
may change without notice. Purchasing and investment decisions should not be made based upon reliance on these statements.

A discussion of factors that may affect future results is contained in our most recent Form 10-K and Form 10-Q filings available at www.sec.gov, including
descriptions of the risk factors that may impact us and the forward-looking statements made in these presentations. Autodesk assumes no obligation to
update these forward-looking statements to reflect events that occur or circumstances that exist or change after the date on which they were made. If this
presentation is reviewed after the date the statements are made, these statements may no longer contain current or accurate information.

This presentation also contains information, opinions and data supplied by third parties and Autodesk assumes no responsibility for the accuracy or
completeness of such information, opinions or data, and shall not be liable for any decisions made based upon reliance on any such information, opinions
or data.

Autodesk’s partners frequently compete against each other in the marketplace, and it is critically important that all participants in this meeting observe all
requirements of antitrust laws and other laws regarding unfair competition. Autodesk’s long insistence upon full compliance with all legal requirements in
the antitrust field has not been based solely on the desire to stay within the bounds of the law, but also on the conviction that the preservation of a free
and vigorous competitive economy is essential to the welfare of our business and that of our partners, the markets they serve, and the countries in which
they operate. It is against the policy of Autodesk to sponsor, encourage or tolerate any discussion or communication among any of its partners concerning
past, present or future prices, pricing policies, bids, discounts, promotions, terms or conditions of sale, choice of customers, territorial markets, quotas,
inventory, allocation of markets, products or services, boycotts and refusals to deal, or any proprietary or confidential information. Communication of this
type should not occur, whether written, oral, formal, informal, or “off the record.” All discussion at this meeting should be strictly limited to presentation
topics.

PLEASE NOTE: AU content is proprietary. Do Not Copy, Post or Distribute without expressed permission.
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Agenda

Generative Design in Fusion 360
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Development Progress in Customer Spotlight Over the Horizon
2022
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Development
Progress in 2022




Multi-Export of Generative Design Outcomes

 March 2022 —_— .

* Enables users to create up to 4 editable = & | o | w |
designs in a single job submission : sl v v | ¥

e Speeds up comparing designs in - W O W % % %
context and the path to downstream o T I T e R
workflows like editing, simulation and | W % %% W % %
manufacturing . s SR
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Experimental Solver Performance

e March 2022 and May 2022 —

:::::

This section controls optional capabiities in the Generative Design workspace.

e Brings more modern solver technology

and performance to existing
functionality — up to 2x faster

e Added an additional outcome to basic
setups to validate technology with
production workloads

Cancel
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Simulation Contact Forces

* May 2022 __ -

e Reaction force and moment data can
now be extracted from contact pairs in
Linear Static Stress simulations

e Can be useful in gathering force data
from assemblies to support more
accurate generative design setups

+0es0 2
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Fluid Path Study Terminology Update

e July 2022

e Improved clarity on the design space
definitions for the interaction between
fluids and solids

e Additional coloring on boundary
condition faces to differentiate flow
sources from flow openings or fluid
pressures
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Generative Model Filter in Explore

ooooooo

* July 2022 e Taa|me se B s un

e Generative Models make it easy to
expand the exploration space ‘

e Filtersin Explore make it easier to zero
in on the best outcomes and
understand result came from what
setup
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Real-Time Study Name Syncing in Explore

e July 2022

Multiple studies allow additional
exploration through varied study
configurations

Keeping study names in sync between
setup and results improves the ability
to understand what result came from

what setup

ooooooo
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Automated Modeling as Public Preview

e July 2022
e New tool in the Design Workspace

e Automates exploring and creating new
design concepts based on simple
definitions of what to connect and what
to avoid

e Great for the early stages of the design
process
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Customer
Spotlight

Ryan McClelland, NASA Goddard




Generative Design at NASA Goddard

e Ryan McClelland is a Research Engineer
in NASA GSFC’s Instrument Systems
and Technology Division (ISTD) focused
on developing and applying Digital
Engineering technologies

e Goal: Create and infuse a process to
rapidly develop lightweight spaceflight
structures using commercial software
tools

® Progress: Used Fusion 360 Generative
Design to develop 20+ parts
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Why Generative Design

e Current development methods are too
costly and time consuming to optimize
designs for performance while
considering alternative manufacturing
processes and materials

e Generative Design automates the
design exploration of manufacturing
process and materials while optimizing
design performance for a given set of
requirements

~1hr ~1hr

1day - 3 weeks
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Case Study

Designer / Drew/Ryan1 | Drew/Ryan 2 Drew/Ryan 3
Iteration

Design
(Aluminum)

Mass (kg)
15t Mode (Hz)

Stiffness/mass
(Hz/kg)
Max Stress (MPa)

Manufacturing

Human Design Exploration ~2 days

Results verified by test *

Drew/Ryan 4

60.7

Design/analysis/DfM ~2hrs

Generative 31
CNC

0.2

147

735
~3x better

14.8
>4x better

$1000
3 days

Generative 31

0.2
177

885
~3.5x better

11.2
>5x better

$2000
3 weeks
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Additional Example Applications

STAR-X Detector bench

RST: OBA node

HERMES: MAG Stanchion
#2 AUTODESK UNIVERSITY

ALTIRS: Mirror mount



Results

e (Generative Design has automated the
design process for metallic structural
components

5 axis machined

o Can get from requirements to parts ready
for fabrication in ~1-2 days

o Parts can be developed for CNC machining
or additive manufacturing

o Parts are typically ~3x
stiffer/lighter/stronger than human
designs, as validated through physical

testin g Additive metal

4 AUTODESK UNIVERSITY



Over the
Horizon

Generative Design Technology
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Generative
Design

Structural Component Study



Commercializing Experimental Solvers

e Phase 1 - Bring modern solver
technology and performance to existing
functionality

e Phase 2 — Remote forces, moments and
constraints, symmetry, displacement
constraints

e Phase 3 — Modal frequency constraints,
rigid body mode support (inertial relief)
and buckling constraints

Direction Type

~~~~~~~~~~

Cancel

Direction Type

°
v Ob
Maxim o
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Safet 200
Modal @
Min. Fi 2000
Displa =]
Global @®
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Ma 1.00 mm
Maximum 1.00 mm
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Satety 1.00
[} K
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Light-weighting of Existing Designs

e Streamline the setup workflow when B
working with existing designs AT T s

e Reduce requirements around modeling

preserves and obstacles to capture o
existing design intent -
e Quicker time to results
J Starting Shape .’ Input Geometries

Geometry % 1Selected [ 4 Bodies

. 7 Surfaces and 2 Bodies
* Options
2 Bodies

Geometry Guide

© Maximum Geometry Limits

Selection Type [-_-] m

Geometries k Selected

Chain Selection A Curvature (G2) -~
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Casting Manufacturing Constraint

e Improve the quality and flexibility of
the current Die Casting preview

e Expand to support sand casting design
requirements

e Path to using Generative Design in high
production volume applications

Image credit: www.castermetal.com
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e Path to using Generative Design for
more common manufacturing

Weldment MFG Method and Light-weighting
processes and higher production
volume applications y

e Optimize for material thickness and I

profiles v =
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Generative
Design

Fluid Path Study



Fluid Path Boundary Condition Refinement

e Improved naming and command
isolation to align with user intent

e Simple combination of input
requirements to ensure proper setup e

Applies flow sources to the selected faces of
preserve geometry.

o Flow Source(s) + Flow Opening(s) syt oy s e

simulate the fluid behavior due t:
velocity. These faces display in blue on the canvas.

o Flow Source(s) + Fluid Pressure(s)

o Flow Source(s) + Flow Opening(s) + Fluid
Pressure(s)
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Improved Fluid Path to Preserve Transitions

e Improved geometry transitions at the
interfaces between preserve fluid
preserve geometry and generated
shape

® Reduces required design editing and
anomalies in downstream validation
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Solid Wrapper Geometry for Fluid Path Outcome

e Automatically generates an editable
solid body with an approximate user
defined thickness that contacts the
wetted surface of the generated fluid
outcome

e Sets up a downstream workflow to
Generative Design for Structural
Components to optimize the solid
design for expected fluid loads
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Flow Opening Biasing in Fluid Path Study

e Allows for user defined distribution of
flow across defined Flow Openings
while minimizing pressure drop in the
system
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Automated
Modeling

Design Workspace



Thickness/Volume Control Slider

e Provides variation in the resulting S IEnawraas
alternatives e

e Increases the number of potential
design solutions

e Easily create thicker or thinner designs

e Reduces the potential amount of
downstream editing required to get a
desired shape

«««««
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Context Switching Support

e Prevents unintended cancelling of
alternative generation

e Allows multi-tasking while Automated
Modeling is running

e (Clearindicator that Automated
Modeling features need to be
completed before additional
downstream modeling
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Plate-style Alternatives

e Provides a totally different, simpler — T - N

style of design alternative : :

¢
N

e Simplified editability with sketch and ,

extrude based construction ®
e Path to simpler manufacturing ,, Q STIS—

processes U e
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Push to Generative Design

* On-ramp to objective-based design T Reruies § fodesiie
exploration i

e Translation of Automated Modeling
setup into Generative Design setup

 Create refined alternatives informed by 7
performance, materials, manufacturing
and production volume requirements ... =
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Additional Resources

e Product Overview

e Product Documentation

e Product Certification

e (Generative Design + AM: Building Lightweight
Structures for NASA EXCITE Webinar

e (Generative Design x Digital Manufacturing at NASA
for AM & CNC Webinar

e Fusion 360 Insider Program Focus Groups

o Automated Modeling

o Generative Design - Fluid Path Study



https://www.autodesk.com/products/fusion-360/generative-design-extension?term=1-YEAR&tab=subscription
https://help.autodesk.com/view/fusion360/ENU/?guid=GD-OVERVIEW
https://www.autodesk.com/certification/all-certifications/generative-design-manufacturing-expert
https://app.webinar.net/YJ1a6DYBMzl?mcc
https://app.webinar.net/YJ1a6DYBMzl?mcc
https://feedback.autodesk.com/project/article/default.html?cap=326ccb1f9653409c8884c57523f9e054&arttypeid=3259643250384c89a35cc580816efe2a
https://feedback.autodesk.com/project/article/default.html?cap=326ccb1f9653409c8884c57523f9e054&arttypeid=9f8a2223347f4cc5b91766c0f9e4ed23
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