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Description 

As a longtime Inventor user I found Fusion 360 interesting, but also challenging. The workflows 
were close enough to Inventor that I charged right in, but different enough that I went down 
many dead-ends. And just how does this cloud storage thing work anyway? But I kept at it 
enough to the point that I am comfortable in either platform. So why did I bother? Besides the 
obvious answer that learning new software is in my job description I found that itôs a great 
platform for easily doing many simulation analyses. And when I started exploring the 3-D 
machining tools I found the same thing applied there. Plus it's easy enough to acquire for home 
use. So if you havenôt tried Fusion, but you know Inventor or a similar platform, spend an hour to 
learn the workflows, and save many more! 
 

Speaker 

I am an Applications Consultant with Synergis Technologies LLC, specializing in mechanical 
design and analysis. I 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. I have taught design classes at Autodesk University, our own Synergis 
University and at the college level. 
 

 

 

Learning Objectives 

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

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

¶ Understand basic Fusion 360 design workflow, and how it differs from Inventor. 

¶ Model, analyze and machine a component. 
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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 I 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 I was first trying to use Fusion 360, I kept trying to use it just like I would Inventor. 
That caused a lot of frustration. I would dive into a design concept, then hit a dead-end. I had to 
throw out all my work and start over. I was using the tool wrong.  
 
I started talking with others I knew that were learning Fusion 360. I watched videos and taking 
notes. And from them came this class. 
 
I also decided I needed a project that would be fun for me to work on. Something where even 
though I work with different software tools all day I 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 I canôt buy models of these engines I decided to design and build my own. I havenôt 
finished my design yet, but Iôve learned a lot about Fusion 360 as Iôve worked on it. For the 
record my model is loosely based on locomotives of the East Broad Top Railroad. 
 

https://www.eastbroadtop.com/ 
 

 
East Broad Top #15 

 
 

https://www.autodesk.com/products/fusion-360/blog/fusion-360-roadmap-update-2020/
https://www.eastbroadtop.com/
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East Broad Top #17 

This photograph of #17 was used as the main canvas as I developed my Fusion 360 model. 
All photographs by the author, used with the permission of the East Broad Top Foundation.  

 

  

 
Three Quarters View of the Steam Engine Model Design 

 

 
Three Quarters View of the Steam Engine Model Design with the Boilerôs Opacity at 40% 
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Understand 2 good situations to use Fusion 360 instead of Inventor. 

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

Conceptual Design 
 
I would choose Fusion 360 if I was going to be working on a 
conceptual design project. I 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 I need for my project right there: 
I can do modeling, simulation, and manufacturing just by 
choosing different workspaces. For modeling I have similar, 
though not identical tools, to those in Inventor. If they were 
identical, I wouldnôt be doing this class. 
 
For some design types Inventor has better tools. These 
currently include tools for designing sheet metal and plastic parts. But to be fair, I probably donôt 
need the more involved tools at this conceptual design stage. I can do my basic design work in 
Fusion 360 and still have confidence in the viability of the resulting concept. I 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. I 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.   
 
I used a digital photograph ñcanvasò as the main guide in my design. These canvases can be 
digital sketches or digital images. Just attach the image, scale and reposition it and start 
modeling. Here I inserted a digital photo of the steam engine that I am basing my model on. I 
scaled it and repositioned it to get the origin and size where I 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: 

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


 

 

Page 5 

 
Digital Photo Canvas used as Design Guide 

 

 
Three Quarters View of the Steam Engine Model Design 

 
 

Generative Design 
There is an entire environment in Fusion 360 that is aimed right at conceptual design, and it 
doesnôt exist 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. 
  
If you havenôt seen this in action check out one of the over a dozen sessions on Generative 
Design in this yearôs AU alone.  
 

   
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. 
 

 
Simulated Toolpaths in the Manufacturing Environment  

 

Simulation Work 
I would choose Fusion 360 if I was creating or modifying a model for simulation work.  
The tools for simplifying geometry prior to starting the simulation are much stronger than their 
counterparts in Inventor and are built into Fusion 360ôs simulation workflow. 
 

 
Simplify Solids Environment  

 
These simplification tools include: 

¶ Creating simulation models that include or exclude components. 

¶ Removing features. 

¶ Removing faces. 

¶ 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 
capabilities that Inventorôs FEA doesnôt have but is much 
easier to set up than most Inventor NASTRAN studies. 
Fusion 360 doesnôt have all the capabilities that Inventor 
NASTRAN has, but for most early studies I find I donôt 
miss that extra power. 
 
Fusion 360 Simulation types include: 

¶ Both linear and non-linear static stresses. 

¶ Thermal 

¶ Thermal stress 

¶ Linear Buckling 

¶ Event simulation 

¶ Electronics cooling (preview) 
 
 
Be aware that there are a couple types of simulation tools in Inventor that donôt exist in Fusion 
360: Frame Analysis and Dynamic Analysis.  
 

 
Inventorôs Assembly Simulation Tools 
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Understand 2 good situations to use Inventor instead of Fusion 360. 

With all the strengths of Fusion 360 when would I 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 tools in Inventor that just donôt 
exist in the Fusion 360 world. These include: 

¶ Content Center 

¶ Frame Generator 

¶ Tube and Pipe 

¶ Cable and Wire Harness 

¶ Plastic Part Design 

¶ Injection Mold Filling Analysis 

¶ Dynamic Analysis 
 

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 
 
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/ 
 

 

 

  

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. 

Letôs start looking at some of the differences between Fusion 360 and Inventor.  
 

Preferences 
¶ 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 wonôt go through all the Preferences screens here, but here are a few that I think are some 
universal key settings: 

 

General Preferences 
o There is an ñautosaveò in Fusion 360! Itôs called Recovery time interval, and the 

default time is 5 minutes. 
o You can set the mouse buttons to behave just like Inventor. You can even swap the 

zoom direction if you want to. 

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

start. If you donôt have History on you canôt readily edit features, just sketches. 
Default Units 

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

 
Fusion 360 General Preferences  
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Fusion 360 Design Preferences  

 

Storage 
In Inventor you are always saving to your project locations. Typically, your projectôs workspace 
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. 

 
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 version of the file in the projectôs folder. The earlier versions are still in the 
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 

 


