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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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About the Presenters

Chris Mitchell Robert Bowerman

A Sr. Principal QA Engineer based on the PDMS Customer Engagement team. His primary A Senior Technology Consultant at Autodesk, based in the Fusion360

focus points is to manage all aspects of pre-release validation (Alpha/Beta) for Inventor & product team, working in the field of Additive Manufacturing. Robert’s
Fusion 360. He and his team work closely with customers, partners, and development teams ~ work includes collaborative work with industrial partners and internal
to ensure that the “Voice of the Customer” is continually heard to improve product quality. R&D to create the future workflows for Additive Manufacturing
Chris has also had active roles as the manager of Inventor Experience Design/User processes, with a focus on Directed Energy Deposition and Powder Bed

Research & as a UX lead; he has worked at Autodesk for 17 years. Prior to joining Autodesk,  Fysion. Robert's motivation is to drive innovation within AM to achieve
Chris worked in various consulting roles for CAD/PLM product implementation, & as a

Mechanical Design Engineer for British Steel specializing in the design & FEA analysis of scale and adoptlon throthou’[ the supply chain, such that its potentlal

hot-rolling process equipment. He is a Chartered Engineer & a Fellow with the UK’s Institute can be realised in real world appllcatlons.
of Mechanical Engineers
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Content

e What to Expect from this Talk

® Presenter Introduction

e Why Inventor to Fusion 3607

¢ Inventor to Fusion 360 Workflow Demonstration

e Metal Additive Manufacturing

o Which process does Fusion 360 support?
e Use Case

e Closing Remarks
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What to Expect from this Talk

Using Additive Manufacturing Technology
via Autodesk Fusion 360 and Inventor

e Metal Additive Manufacturing ® |nventor to Fusion 360 workflow

e Fusion 360 Design and Manufacturing e Demonstration of Metal AM with customer
capabilities specific to Metal AM example
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Inventor to Fusion 360

New Workflows

* |nventor 2023 now includes new
and improved interoperability
tools for Inventor to Fusion 360

e Enable additional workflows

o Design

o Simulation

o Manufacturing

* Improved collaboration
o Across teams

o With external vendors
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Inventor to
Fusion 360
Workflow




Inventor to Fusion 360 Workflow

3D Model Sketch  Annotate Inspect Tools Manage View Environments Collaborate  Fusion 360
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Structural  Fluid = Static Dynamic Event Quasi-static Event Plastic Injection Electronics Additive Subtractive Modeling

e New Fusion 360 tool bar within
Inventor 2023

Component Path Stress  Simulation Simulation Molding Cooling
Generative Design Simulation ¥ Manufacture Design
e Workflows for all major Fusion 360
workspace
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DRAWING
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Inventor to Fusion

Fusion Teams
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Inventor to Fusion 360 Workflow

Useful things to know

e Folder-level projects are not supported currently
e Data only flows from Inventor to Fusion 360

e Data isn’t immediately updated in Fusion 360 when a
save is made in Inventor

o initiate the desired update from model browser command

* Assembly data is derived into a single Fusion 360
component with no assembly joints

* Not all Inventor data is ported across — i.e
assembly materials, iProperties (part numbers etc.)

Create a Manufacturing study in Fusion 360

(») Fusion Team Location

Team  Hybrid Working Group 0

Q

Projects

4 Hybrid Demo Parts
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Metal Additive
Manufacturing

What is it?

Why are companies using it?




What is Metal Additive Manufacturing?

Common Metal Manufacturing Technologies

_, - . y '%25‘?‘*5:( e,
Casting Forging Machining Additive
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why Metal AM?
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Sustainability Shorter Reduced material Improved part De-centralised
production lead waste and spare performance manufacturing
times parts
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Why Metal AM?

Changing Industry Trends
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Which processes does Fusion 360 Support?




Metal AM Technology

Directed Energy Deposition

Addltlve Subtractive

— gL
:
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Multi-Axis Deposition Toolpaths in Fusion 360

e Multi Axis Deposition Toolpaths — Tech preview
released NoOv. 2021 = e susacs oepesvon

Crastes an additive toalpath for building features using multi-axis depasitic
schnelogies. For examole, DED (drected energy deposiion), Leam tye.
To be included with the Additive Build Extension

e Deposit entire components or add features to existing
parts

e Create deposition conformal to planar, cylindrical,
revolved or arbitrary surfaces
Depositing

e Supports all major DED technologies Y v

Electric arc wire Laser powder

e Pass deposited stock forward to subsequent milling
process

e Program milling toolpath with Fusion 360 suite of
advanced milling toolpaths

e Post process additive and subtractive toolpaths into a
single NC program
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Metal AM Technology

Metal Powder Bed Fusion
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Metal Powder Bed Fusion in Fusion 360

e Select from a range of MPBF machine from all major
manufacturers

* Apply material specific print settings

e Part orientation study

* Arrange components onto the build plate

e Generate support structures

e Slice and generate machine files*

*specific machines only
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Comparison of Metal AM Technologies

4
High Resolution/
Complex Geometry

Additional advantages of DED

Multi axis deposition overcomes the needs for
support structures

Resolution &
Part Complexity

Ability to use multiple materials

Low Resolution/
Simple Geometry

Feature addition to existing stock

1cm 10cm im 10m
Part Size
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Inventor to Fusion 360

What’s made Possible with Fusion 360 — Design and Simulation Tools for AM

Displacement Magnitude
0.50

Volumetric Lattice Generative Design Metal AM Process Simulation
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Inventor to
Fusion 360 AM
Use Cases

Unverferth




Unverferth Use Case

Who are Unverferth?

e Family-owned manufacturer of agricultural
equipment for nearly 75 years

¢ |nnovating with the help of, and for the farmer, to
assist them in efficiently and responsibly feeding
the world

® Collaborating with Autodesk for over 30 years

e Website - www.Unverferth.com

Unverferith.

Manufacturing Company, Inc.
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Unverferth Use Case
Why Additive Manufacturing?

e Metal Additive Manufacturing is progressing rapidly and getting more affordable

e Hybrid AM is very intriguing to us:
* Uses weld wire which we already have and is readily available
* Doesn’t have the dust and environmental hazards of a powder type machine

e |f we’re not doing AM work we have an extra machine center that could be used to make
production parts - helps the ROI of the hybrid machine

e Currently we envision 2 potential uses:

o Prototyping new cast or forge part designs without having to invest in Expensive Tooling with a very
short turn around time which allows our design to evolve quicker.

o Low Volume Service Parts — Most Ag Equipment has quite long lifespans which could cover decades. For
those older machines that need a service part that we may only sell a few pieces a year, it's attractive to
create it with AM or a Hybrid method. This would eliminate the need to keep, set up and maintain multiple
fixtures or pieces of tooling to produce that low volume. Same for Cast/Forged parts where very low volumes
are not economically viable especially with current sourcing environment.
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Unverferth Use Case

The Component

Injection knife
Traditionally cast

Material
o Conventionally hardened steel
o AM part in 316L Stainless

Manufacturing requirements
o Deposited surface finish all over
o Machined bore and slot

Challenges
o Machining hard to reach slot
o Tall component may have distortion issues

Unverfterth

Manufacturing Company, Inc.

Conventional

Re-design

- ~400mm
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Unverferth Use Case
Manufacturing Process — Haas UMC1000 with Meltio Deposition Technology

Unverferth

Manufacturing Company, Inc.
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Unverferth Use Case

Manufacturing Process Planning

{ a

Original design First Stage Additive Re-qualify surface Second Stage Additive
|=
Unverferth First Stage Toolpath Second Stage Toolpath
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Unverferth Use Case

Manufacturing Process

Unverferth

Manufacturing Company, Inc.
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Unverferth Use Case

Manufacturing Process — Final Part & 3D Scan

Unverfterth

Manufacturing Company, Inc.

4 AUTODESK UNIVERSITY



Unverferth Use Case

Process Time and Cost

Build Time

Cost
Material
Energy

Gas

Q/Iachine

DED Hybrid

15hrs
$612.52
$46.75
$11.79
$25.43

$528.55/

Unverferth

Manufacturing Company, Inc.

Casting
Cost of tooling: $6,000-$8,000

Lead time: 8-10wks
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Unverferth Use Case
What’s Next?

® Finish machining bore and foot
e Part testing with Unverferth

® Future components

Unverferth ~2 AUTODESK UNIVERSITY
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Closing
Remarks




Closing Remarks

e Why use the Inventor to Fusion 360 workflow?
o Additional design, simulation and manufacturing capability
o Collaboration across organizations
o Communication — written, media sharing, progress updates
o Data sharing — CAD, drawings, media

o Inventor customers — don’t miss out on all this additional capability!
* Metal AM technologies are becoming more accessible
e Are you interested in working with us to explore metal Additive Manufacturing?

e More from these use cases to be released
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Other Inventor to Fusion 360 Talks

o How Grumpy Sloth Created a Mechanical Keyboard with Inventor and
Autodesk Fusion 360 (Scott Moyse)

o Collaboration Between Inventor and Autodesk Fusion 360 Within Vault
Professional Environments (Andreas-Ernst Wagner)

o Generative Design for Inventor Users (Alessandro Gasso)
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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.

© 2022 Autodesk. All rights reserved.
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