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Description 

Fusion 360 software could be your most powerful tool as a designer, maker, or engineer. Fusion 
360 is an all-encompassing piece of software that helps users with processes from start to end, 
design to manufacture, utilizing CAD, CAM, Simulation, and Rendering to envisage a design. This 
class will focus on the middle of that process—Simulation. Simulation lets designers test 
(simulate) their designs before reaching the manufacturing process. This enables iterative 
changes without the time and money (and potential waste) that can go into making a product only 
to find it doesn't meet the standards needed. The Simulation workspace in Fusion 360 can feel a 
little intimidating at first glance—with so many options to choose from. We will cover all the 
different Simulation types, cover the basic steps, showing you which study type of simulation can 
be used depending on what your aims are. You will leave this class feeling more confident and 
ready to improve your whole design process! 
 

Speaker(s) 

 

Elizabeth Bishop is a Postgraduate 
Researcher at the University of Warwick 
researching Large-Scale Additive 
Manufacturing (3D Printing). She has been 
interested in 3D printing for several years now, 
following a successful project surrounding 
designing and making a humanitarian rescue 
UAV. Elizabeth also volunteers as a Maker in 
Residence in the Engineering Build Space at 
Warwick University where she explores 
making, CAD and CAM alongside 3D printing. 
 
Twitter - @LizBish94 
LinkedIn - Elizabeth Bishop 

  

Learning Objectives 

• Learn about the basics of setting up a simulation in Fusion 360 

• Understand which simulation type to choose 

• Explore simulation outputs and how to use them 

• Explore iterative design methods 
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Introduction  

Simulation is an incredibly useful tool for anyone using CAD design software such as Fusion 360. 
In this class we are going to go through the entire Simulation workspace in Fusion 360. We will 
go through the basics of setting up a simulation; how to choose the study type; how to review the 
results; and how these can be used to influence future design decisions. We will cover the 
following study types in the simulation workspace: 
 
1. Static Stress 
2. Modal Frequencies 
3. Electronics Cooling 
4. Thermal 
5. Thermal Stress 
6. Structural Buckling 
7. Nonlinear Static Stress 
8. Event Simulation 
9. Shape Optimization 
10. Generative Design (a quick note) 
 

Simulation as a Design Tool 
When designing an object in CAD or Fusion 360 it can be difficult to know if, once it has been 
manufactured, it will meet the design specifications. Such as will it be strong enough? Will it 
buckle? Etc. Simulation can be inserted as a step after design, but before build, (Figure 1) to 
check if that object will meet its requirements. Using this as an iterative tool to influence and make 
changes to your design can save both time and money, compared to building the final part and 
testing it to find it isn’t good enough, then having to go back and re-design, re-manufacture, and 
re-test. 
 

 
 

Figure 1: The design workflow utilising simulation as an iterative tool to improve a CAD model before 
manufacture. 
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Simulation Workspace in Fusion 360 
The Simulation workspace in Fusion 360 has so many options to choose from (Figure 2). This 
session will go through a basic set up using Static Stress, and cover each study type, why you 
would use it and how to use the results.  If you want further information there are loads of great 
resources online that can be used if you want to find out more about them. I’ve linked a few that 
you can check out below: 

• My AU Hands-on-Lab from 2020 - Stressing Out: Simulation Workspace in Fusion 360 

• My AU class from 2021 - Everything you need to know about the Simulation workspace in 
Fusion 360 

• The Autodesk Product Help Pages 

• The Autodesk Design Academy also has some great courses – just search for Simulation  
 

 
Figure 2: The Simulation selection page in Fusion 360 showing the different simulation types available. 

 

  

https://www.autodesk.com/autodesk-university/class/Stressing-Out-Simulation-Workspace-Fusion-360-2020
https://www.autodesk.com/autodesk-university/class/Everything-you-need-know-about-Simulation-workspace-Fusion-360-2021
https://www.autodesk.com/autodesk-university/class/Everything-you-need-know-about-Simulation-workspace-Fusion-360-2021
https://help.autodesk.com/view/fusion360/ENU/?guid=GUID-58159399-B08F-43BF-89E3-57AD489FF29C
https://academy.autodesk.com/explore-and-learn
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Setting up a Simulation 

The process for setting up a Simulation in Fusion 360 is very similar regardless of which study type 
you choose to use. This handout will outline that process before going on to briefly explain each study 
type and to show an example of why you might use it. 

1. Once you have designed your model in the Design workspace move to the Simulation 
workspace using the drop down in the toolbar at the top of the screen. 

 

2. Select your study type using the selection screen. If you are not sure which study type you 
need then you can use the “help me choose a study type” button. 
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3. Always move from left to right across the top bar, this will help you with the process. 

 

4. Start by using Materials to set up the material you want your object to be made from. Fusion 
360 has a large selection of build in materials in its library, but you can also create custom 
materials using data sheets or experimental data. 
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5. Next apply your Constraints to the model. These are the parts that are fixed or restricted in 
some way. Think about how your model goes together in real life? Is it bolted to a wall? Does 
it have bearings?  

 

 

6. Next apply the Loads to the model. These are the forces that are applied to your model in real 
life. For example, the force of the weight of books pushing downwards on a shelf. 
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7. Check that the Simulation Settings are what you want them to be. Do you need to adjust the 
mesh to be finer? Remember that a smaller mesh will give you a more accurate result; but will 
take longer to solve. For each point in a mesh a calculation is performed. 

 

 

8. Use the Pre Check to make sure you have remembered to set everything up correctly. 
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9. Press Solve and choose either a cloud simulation (requires cloud credits) or a local solve (only 
available for some study types). 

 

10. Once your simulation has finished solving you can explore the results. In results there are 
multiple tools that can assist you with decisions. Use the drop down to explore different 
outcomes, use the Inspect bar to create sluice planes, surface probs and point probes. Use 
the Result Tools to animate your results or to create a report which you can share with your 
team. 
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Choosing a Study Type 

Each study type is used for a different reason. Below is a brief outline of each study type, with a 
few examples that you would for it, and what sort of results you get from each.  
 

Static Stress 
Static stress analyses can be used when a known load is applied in a static (non-dynamic) way 
to an object. The resultant stress, strain, and deformation results can be analysed to determine 
the likelihood of failure of the design. For a Linear Static Stress analysis, it is assumed that the 
model will behave in an elastic way i.e., will return to the original shape when the load is removed. 

Use it to: 

“See if my design will deform excessively or fail from the physical loads applied to it.” 

Examples are: 

• Building structures 

• Bridges 

• Vehicle frames 

• Machine parts 

• Mounting brackets 

• Housings 

• Valve or pump bodies 

• Hydraulic cylinders 

• Pressure vessels 

Results you get: 

• Safety Factor 

• Stress 

• Displacement 

• Reaction Force 

• Strain 

Modal Frequencies 
A modal frequency study can be used to determine a part’s natural frequency. This is important 
as you do not want a design to naturally vibrate when in use and to shake itself apart. Structures 
exhibit multiple natural frequencies, and this study type can be used to determine the fundamental 
mode (lowest frequency) and its harmonic modes. Engineers need to design components so that 
the natural frequency is not close to the frequency at which the component operates. 

Use it to: 

“Find the natural frequency and shape of my design as it vibrates” 

Examples are: 
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• Musical instruments 

• Riding in a car with tires that are out of balance 

• Rattles in an airplane when the pilot revs up the engines 

• The vibration under your feet when a train passes 

Results you get: 

• Total Modal Displacement 

• Modal Displacement X 

• Modal Displacement Y 

• Modal Displacement Z 

Electronics Cooling 
Description. 

Use it to: 

“See the temperature of the bodies and airflow resulting from the internal heat of 
electrical bodies.” 

Examples are: 

• Investigate Printed Circuit Board (PCB) component temperature 

• See if a PCB cooling fan is efficient enough 

• Power supply 

• Game console 

• LED lighting 

• Computer tower 

• Speaker 

• Stage lamp 

• Server blade 

Results you get: 

• Electronics cooling results 

• Component Temperature 

• Air Temperature 

• Air Velocity 

• Risk Factor 

Thermal 
Thermal analysis can be used to model thermal problems such as cooling fins for heat distribution 
or to look at multiple possible materials for insulation. 

Use it to: 

“See the temperature distribution throughout my design when it is heated or cooled.” 
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Examples are: 

• Electronics 

• Radiators 

• Heat sinks 

Results you get: 

• Temperature 

• Heat Flux 

• Thermal Gradient 

Thermal Stress 
Thermal Stress analysis combines both the Static Stress Simulation as well as the Thermal 
Simulation Types. It should be used when you are wanting to investigate the effects of heat and 
load, such as a hot water pipe in a hanging bracket. 

Use it to: 

“See if my design will deform excessively or fail when heated or cooled in combination 
with physical loads applied to it.” 

Examples are: 

• Electronics 

• Automotive Parts 

Results you get: 

• Safety Factor 

• Stress 

• Displacement 

• Reaction Force 

• Strain 

• Contact Pressure 

• Temperature 

• Heat Flux 

• Thermal Gradient 

Structural Buckling 
Buckling is when there is a sudden change in the shape of an object when subjected to 
compressive forces. This usually happens when the length is long compared to the cross-
sectional area of the object. You may have experienced this when pushing on the end of a long 
tube, it suddenly pushes out to the side.  
 
There are two ways to approach buckling in Fusion 360, the results given are in the form of a 
multiplier based on the inputted force. The first approach is to apply a known load, and the result 
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will be a multiplier of that load at which the object will buckle. Alternatively, we can apply a load 
of 1 N and the output will be the load at which the part will buckle. 

Use it to: 

“See if my long thin design will collapse under applied physical loads” 

Examples are: 

• Bridges 

• Buildings 

• Truss Structures 

Results you get: 

• Buckling Modes 

Nonlinear Static Stress 
Many materials do not behave in a fully elastic way. i.e. when a load is applied, they do not return 
to their original shape. Most materials follow a elastic-plastic behaviour and have the following 
characteristic stress strain curve. 
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Nonlinear static stress simulation can be used when you apply a static load to a material that will 
deform beyond its elastic region.  

Use it to: 

“See how my design behaves when the load is high enough to permanently deform the 
shape.” 

Examples are: 

• Plastic (nonelastic/permanent) deformation of a material (for example, steel or aluminum 
loaded beyond the yield strength). 

• Large deformation cases (such as the bending of a fishing pole). 
• To determine stresses and displacements of hyperelastic materials (such as rubber). 

Results you get: 

• Safety Factor 

• Stress 

• Displacement 

• Reaction Force 

• Strain 

Event Simulation 
Event Simulation is a powerful study type that allows you to investigate multi-body interactions in 
your designs. 

Use it to: 

“See how my design reacts to motion, large deformation, and impact (such as when it is 
dropped onto a hard floor).” 

Examples are: 

• Bird Strike 

• Snap-Fit Assemblies 

• Drop Test 

• Crash Simulation 

Results you get: 

• Stress 

• Displacement 

• Reaction Force 

• Strain 

• Acceleration 

• Velocity 
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Shape Optimization 
Shape Optimization can be used to identify areas of material that can be removed from a part in 
order to lightweight the part. 

Use it to: 

“Minimize the weight of my design by removing non-critical material while maintaining 
the stiffness required to support physical loads.”  

Examples are: 

• Conceptual Design (optimized structures) 
• Light weighting (such as, for aircraft and land vehicle components) 
• Determine where to safely remove material to provide wiring, piping, or duct work access 

with a minimal impact on the structural stiffness and strength. 

Results you get: 

• Load Path Criticality 

Generative Design 
Generative Design is a slightly different type of Simulation in Fusion 360, it can be used to explore 
various different design outcomes much earlier on in a design process, even before the material 
or manufacturing method have been decided. It is not to be confused with Shape Optimization, 
yet both are very powerful tools in the design workflow. 

Use it to: 

“Explore multiple materials and manufacturing methods within a set of design 
constraints to produce a matrix of possible solutions, optimized for production process, 

and cost.” 

Conclusions 

Simulation is an incredibly powerful tool when used correctly, reducing time in the design 
workflow, and potentially saving waste. Simulation can be used to prove a design meets a 
specification, or to improve a design further. In Fusion 360, the Simulation workspace has an 
easy-to-follow workflow and if in doubt always work from left to right along the top bar. 


