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Working in Fusion 360 for Inventor Users
I How and Why

Jim Swain

Applications Consultant
Synergis Technologies LLC

Learning Objectives

1 Understand 2 good situations to use Fusion 360 instead of Inventor.

1 Understand 2 good situations to use Inventor instead of Fusion 360.
1 Understand basic Fusion 360 design workflow, and how it differs from Inventor.
1 Model, analyze and machine a component.

Description

As a longtime Inventor user | found Fusion 360 interesting, but also challenging. The workflows

were close enough to Inventor that | charged right in, but different enough that | went down

many dead-ends. And just how does this cloud storage thing work anyway? But | kept at it

enough to the point that | am comfortable in either platform. So why did | bother? Besides the

obvious answer that | earning new software is in m
platform for easily doing many simulation analyses. And when | started exploring the 3-D

machining tools | found the same thing applied there. Plus it's easy enough to acquire for home

use. So if you havenot tried Fusion, but you know
learn the workflows, and save many more!

Speaker

I am an Applications Consultant with Synergis Technologies LLC, specializing in mechanical
design and analysis. | have worked with CAD/CAE tools for over 30 years as a design engineer,
CAD manager, trainer and consultant. My primary focus has been in the mechanical design and
manufacturing areas. | have taught design classes at Autodesk University, our own Synergis
University and at the college level.
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Introduction: What is Fusion 360 and why have this class?

Fusion 360 is a full suite of design and manufacturing tools in a single package. It can do many
forms of design, including: parametric solids modeling, surface modeling, free-form solid
modeling, sheet metal modeling, mesh modeling, digital simulation, rendering, machining,
additive manufacturing, and drafting. It has integrated, cloud-based document management that
allows team collaboration.

Note: This is being written in September 2020. Fusion 360 goes through frequent updates and
additions to its capabilities. Things that | list here as limitations may go away in the near future.
The Fusion 360 development roadmap is available here:

https://www.autodesk.com/products/fusion-360/blog/fusion-360-roadmap-update-2020/

Again, Fusion 360 is a suite of tools. So is Inventor, and so is AutoCAD. They each have their
uses. When | was first trying to use Fusion 360, | kept trying to use it just like | would Inventor.
That caused a lot of frustration. | would dive into a design concept, then hit a dead-end. | had to
throw out all my work and start over. | was using the tool wrong.

| started talking with others | knew that were learning Fusion 360. | watched videos and taking
notes. And from them came this class.

| also decided | needed a project that would be fun for me to work on. Something where even
though | work with different software tools all day | would also enjoy spending time working on at
night.

One of my hobbies is model railroading. Coincidentally, one of my favorite railroads is working

hard to be operating again in 2021, including restoring a pair of 100-year-old steam locomotives.

Since | canét buy maetiddd o design andibeld ey ownnlg i mevwe 1 o6t
finished my design yet, but 1 6ve |l earned a | ot ab
record my model is loosely based on locomotives of the East Broad Top Railroad.

https://www.eastbroadtop.com/

East Brd Top #15 :
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East Broad Top #17
This photograph of #17 was used as the main canvas as | developed my Fusion 360 model.
All photographs by the author, used with the permission of the East Broad Top Foundation.
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Understand 2 good situations to use Fusion 360 instead of Inventor.

Since with the Product Design and Manufacturing Collection | can choose which software to
use, when would | choose Fusion 360?

Conceptual Design

| would choose Fusion 360 if | was going to be working on a
conceptual design project. | like Fusion 360, combined with
Fusion Team, for this fast-paced, small group, interactive
scenario. In my case, my team is typically just me, so it is
even easier.

Fusion 360 has all the tools | need for my project right there:

I can do modeling, simulation, and manufacturing just by
choosing different workspaces. For modeling | have similar,
though not identical tools, to those in Inventor. If they were
identical,]I woul dnét be doing this

For some design types Inventor has better tools. These

currently include tools for designing sheet met al
need the more involved tools at this conceptual design stage. | can do my basic design work in

Fusion 360 and still have confidence in the viability of the resulting concept. | do have to keep

those limitations in mind, but that is true of any conceptual design workflow.

Organic Designs

For projects where the result will be free-flowing shapes or will have a strong human interface
Fusion 360 has several advantages. | find the free-form modeling tools In Fusion 360 easier to
use than their Inventor counterparts. For concepts that start with scanned information

Fusion 360 has more capability to work with the resulting meshes than Inventor at this point. It is
also easier to work with concept drawings and digital images in Fusion 360 than Inventor.

luseda di gital photograph ficanyvasTbeseacanvasdseanbeai n gui d
digital sketches or digital images. Just attach the image, scale and reposition it and start

modeling. Here | inserted a digital photo of the steam engine that | am basing my model on. |

scaled it and repositioned it to get the origin and size where | needed for the model, then started

building the rest of the model around the image.

Here is a link to an example from Autodesk, where a concept of a race car steering wheel is
used as the basis for a Fusion 360 model:

https://www.youtube.com/watch?v=thOPmBfAurM

Here is my digital photo, scaled and positioned within the design:
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Generative Design
There is an entire environment in Fusion 360 that is aimed right at conceptual design, and it
d o e semisi in Inventor: Generative Design.

You set up your design constraints, such as loadings and keep-out areas, and desired
manufacturing technology. Then the software will develop dozens of potential concepts. From
these you pick and choose which concepts you want to investigate further. You can then
develop these concepts into your final design.

I f you haveno6t cheekeoutone bfithe ovéra dozen sessions on Generative
Design in this yeard s afobk.

Generative Design Examples
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CAM

Fusion 360 has a very intuitive Manufacturing environment. It includes both traditional CAM and
additive manufacturing capabilities. It is straight forward to learn and operate, but also has quite
advanced capabilities. And for conceptual design work the direct link between the model and
the CAM package is incredibly convenient. Changes to the design push changes to the tool
paths.
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Simulated Toolpaths in the Manufacturing Environment

Simulation Work
I would choose Fusion 360 if | was creating or modifying a model for simulation work.
The tools for simplifying geometry prior to starting the simulation are much stronger than their

counterpartsin Inventorandar e bui It i nto Fusion 36006s simulati
SIMPLIFY SOLID SIMPLIFY SURFACE TOOLS
- g asse 0 =R ©
SIMULATION T - O
HFoW s % = L
CREATE~ MODFY ~ CONSTRUCT~ INSPECT ~ SELECT ¥ FINISH SIMPLIFY ~

Simplify Solids Environment

These simplification tools include:

1 Creating simulation models that include or exclude components.
1 Removing features.

1 Removing faces.

1 Replacing objects with primitive shapes.
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The capabilities of the simulation tools in Fusion 360 are
in between those of Inventor and Inventor NASTRAN. It
has both heat transfer and non-linear analysis

capabiliti esFEAHoasndhhve bueisimuchr zgz:
easier to set up than most Inventor NASTRAN studies.
Fusion360d oesndt have a khatintehte EVERY

S

NASTRAN has, but for mostearlystu di es | f i
miss that extra power.
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Fusion 360 Simulation types include:

Both linear and non-linear static stresses.
Thermal

Thermal stress

Linear Buckling

Event simulation

Electronics cooling (preview)
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Be awarethatther e are a couple types of simulation tool
360: Frame Analysis and Dynamic Analysis.
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Simulation Analysis Analysis Studio Harne:
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I nventordéds Assembly Simulation Tool s
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Understand 2 good situations to use Inventor instead of Fusion 360.

With all the strengths of Fusion 360 when would | choose Inventor? Here are some keys to
when Inventor is a better choice than Fusion 360:

Large Assemblies

Inventor can handle designs with tens of
thousands of components. There are established
Inventor workflows and techniques for maximizing
performance when working in these designs
which are outlined in the Inventor Help Topics,
under Large Assembly Best Practices.

Specific Design Tools
There are design tool s i
exist in the Fusion 360 world. These include:

just donb

Content Center

Frame Generator

Tube and Pipe

Cable and Wire Harness
Plastic Part Design

Injection Mold Filling Analysis
Dynamic Analysis

= =4 =48 -8 -89

There are also tools that are stronger in the Inventor world than they are in the Fusion 360
world:

Sheet Metal

Bills of Materials
Design Assistants
Drafting tools
Interacting with Revit
Families of designs

=A =4 =4 -4

Autodesk publishes the Fusion 360 Roadmap as a blog. Check it out to see what is coming
soon, and what is underway for the not-so-near future:

https://www.autodesk.com/products/fusion-360/blog/fusion-360-roadmap-update-2020/
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Understand basic Fusion 360 design workflow, and how it differs from
Inventor.

Letdbs start | ooking at some of the differences be
Preferences

1 Your preferences are tied to your Autodesk profile.

This means that no matter what device you use to login into Fusion 360 your settings will be

consistent.

I wondt go through all t hieereBre &féwethatd thiokeae sosner eens he

universal key settings:

General Preferences

o There is an
default time is 5 minutes.

0 You can set the mouse buttons to behave just like Inventor. You can even swap the
zoom direction if you want to.

i aut olsdecalleddRecovery tiine mtenaah andtibeO !

Design Preferences:

Turn on History by default. Otherwise you need to remember to do that for each file you

start. | f
Default Units

you donoét

yhoauv ec aHhiéstt areyaddan y

edi

t

features

Set this as you wish. You can always change units for any given design and type in the
unit when entering values.

F Preferences x
“ General ing general Ul ]
APl
Design User language | English | Engish |
Manufacture . .
« Electronics ‘Graphics driver |Au‘tckselec:i v|
Color Offiine cache time period (days)
Drill
Misc Skip launch tems creation when live update
Render Automatic version on close D
Drawing ﬁ Recovery time interval (min)
Simulation
Cloud Credits Default modeling orientation |Y up ~
Material
Mesh Show toottips
“ Graphics Show command prompt
" tRDP Optimization Show default measure
est
Network Show in-command errors and warnings
Data Collection and Use Show Fusion Team notifications
~ Unit and Value Display
Simulation and Generative Design —- Pan, Zoom, Orbit shortcuts |Inventor v
~ Default Units
Design Default Orbit type |Cunslra\ned Orbit i |
M.anufa.cture . . Reverse zoom direction [
Simulation and Generative Design .
Preview Features Enable camera pivot
Use gesture-based view navigation

Fusion 360 General Preferences
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F Preferences x
w General [ Preferences controlling general Design behavior ]
AP
Design Active component visibility
Manufacture — Design History | Caplure Design History (Parametric Modeling)
“ Electronics
Color Animate joint preview

Drill ﬁ Allow 30 sketching of lines and spiines []

Misc Auto project edges on reference
Rend?r Auto look at sketch
Drawing
Simulation Edit dimension when created
Cloud Credits Show ghosted result body
Waterial Auto project geometry on active sketch plane
Wesh
[]
v Graphics Auto hide sketch on feature creation
RDP Optimization Scale entire sketch at first dimension D
Nest Allow creation of Assembly Context during an Edit in Place session
Hetwork

Data Collection and Use
~ Unit and Value Display

Simulation and Generative Design
Default Units

Design

Manufacture

Simulation and Generative Design
Preview Features

<

Fusion 360 Design Preferences

Storage

In Inventor you are always saving to your project locations. Typically,y our pr oj ect 6 s wor k
will be somewhere on your physical machine and there may be other network locations set up in

your project search paths. If you are using Vault you can check files in and out to have an

archived copy saved to the server.

Projects X
Projectname Project location ~
AU 2020 D:\Autodesk University\AU 2020\
Customer Data D:\Customer Infol,
Default
Designs C:\Users\Jim.Swain\Documents\Vault\
Ember D:\_Autodesk\Simulation\CFD\Inventor 2016, Ember Dataset\Ember),
Experienced 3D CAD Users €:\Autodesk Inventor 2020 for Experienced 3D CAD Users Practice Files)
Inv 2020 Ess Plus C:\Inventor 2020 Essentials Exercise Files\
Inventor 2021 Exploration D:\Inventor 2021 Exploring\
Tnventor Electrical Project €:\Users\Public\Documents\Autodesk\Inventor 2021
JES - Admin €:\Users\Jim. Swain\Documents\Inventor\JES - Admin\,
ks C:\Users\Jim.Swain\Documents\Vault\Designs\
35 Trains D:\Swain\Trains,
Large Assy - Non Vaulted D:\Example Files\Inventor Large Assembly\
Learning Autodesk Factory Design ... C:\Autodesk Factory Design Suite\, v
Project -
€ Type = Vault
[aB] Locatior Example Files\
) Included fi e
+f Use Style Library = Read-Only
@ Appearance Libraries +
@ Material Libraries
@ workspace 7
G5 Workgroup Search Paths
€ Libraries

@ Frequently Used Subfolders
@ Folder Options

@ options

@ Vault Options

[ e swe | ey
Inventor Project Manager
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In Fusion 360 a project is a storage location in the cloud. You are always working on a local

cached copy of your design, but when you Save you are saving the data to the cloud location.

This creates another ver si ofheedflierversiens firg dtileinthen t he p
same Fusion Team folder and could be promoted to the active version if needed.

The design files can be viewed either through Fusion Team via a web browser, or by using the
Data Panel in Fusion 360.

If there is no Internet access Fusion 360 can work from the local cached data. When the cloud
is available your next Save will push a version to the cloud.

The Design in Fusion Team and the Fusion 360 Data Panel
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