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Learning Objectives
9 Learn about the basics of setting up a simulation in Fusion 360.
1 Learn how to understand which simulation study type to use.
1 Explore simulation outputs and how to use them.
1 Explore iterative design methods.
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 processd Simulation for Fusion 360. 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 glanced with so many options to choose from. This class
will take you through the 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

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.

@LizBish94
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Introduction

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:

Static Stress

Modal Frequencies
Thermal

Thermal Stress
Structural Buckling
Nonlinear Static Stress
Event Simulation
Shape Optimization

N~ WNE

There is a supplied data set for this class which you will need to upload into your data panel. For
each section follow the example through the step-by-step instructions to solve the simulation
study.
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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 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.

Exercise 1A+B: Static Stress, Spanner
In this exercise we will perform a static stress simulation on a spanner.

1. Qpen the supplied file 1A_Spanner_No_Fillet

[T TR——
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2. Move from the Design Workspace into the Simulation Workspace

Fusion 60 iducation License)

3. Choose a static stress simulation from the study type menu

New Study

N R
A 1 ke 4
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4, Set your material to Steel (Same as Model)
© STUDY MATERIALS
View Al Materials ~| [search...
Category Name Component Study Materials Safety Factor
Metal Steel Simulation Model 1:1 (Same as Model) Yield Strength
Material Lirary | All Lbraries v << Properties

5. Apply the constraints to the two surfaces as below, use a fixed constraint, and click ok
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F Autodesk Fusion 360 [Education Licersel - -] *
N R B T 14_Spanner_No Filstsa® ~+=ENDEB0H
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P e @ Feae
b -
4@ ) st smscse . uRE
D G Sty eatonan
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|
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B uen
B meuts
LY T8 A BE 2o | M Ditance : 2508 mm

6. Apply the loads. Select the split face. Using a force load, change the direction type to
angle and a magnitude of 500 N.
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F hutodesk Fusion 360 {Education License) ) - o x
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7. Check that the pre-check is ready

F Ready to Salve X

o —
&5 The study setup has all the information required.

o]

8. Click Solve and choose either on cloud simulation (requires 5 cloud credits) or solve
locally.

Solve X

SOLVE « FAQ @® On Cloud O Locally

STUDIES OF THE ACTIVE DOCUMENT View Options ~
M study Status Cloud Credits

Simulation Model 1 - Study 1 - Static Stress Solved

Static Stress S

B simulation Model 1 - Study 2 - Static Stress
Siatic Stress @ Ready

Solving simulation studies uses cloud credits Learn More

The document is modified. 4 new version will be created before the solve.

Solve 1 Study Close
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Review your results. You can change the result type using the drop-down list

D 14_Seanner s Faet 2
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10. You can also animate your results, change the deformation scale, and share your results
by generating a report.
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Exercise 1C+D: Static Stress, Spice Shelf

1. Open the supplied file 1C_Spice Shelf Bracket_No Cross Brace

- o x
~+E0D00H

1 1C_Sskce et Bracn s Cross Brace
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PBoTQ G-E-E
Hepow OUWOCNOTHEBDEDD] o
2. Move from the Design Workspace into the Simulation Workspace
'Iv:nh:ﬂ.‘x:e:\l(md
TR ®
(o §
Sl < no ot i[O}
3. Choose a static stress simulation from the study type menu
New Study X
N gty geometry for e n Smuston
T
Al By
3 a3 . ™~
nﬁ ﬂ m “"a Dl simplify

Simplity Model
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4, Change the material to ABS Plastic

@ STUDY MATERIALS

View |AJI Materials - | |5earch...
MName Component Study Materials Safety Factor
Bracket:1 ABS Plastic Yield Strength
Material Library | All Libraries ~
OK Cancel

Apply a fixed constraint to the back face of the bracket, then click ok

BB 8 &0~ W 1C._Spice ShexBrackel_No Cross Brace 12"
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6. Apply a load of 60 N to the top surface, acting downwards. Change the type to Force.
Direction type to Normal (acting downwards) and a magnitude of 60 N.
7.

F Autodesk Fusion 360 (Education Licenze)

- a X
B B B 4o 9 1C_Spice Shew Bracret_No Cross Brace 2 ~+ERDGOH
won- o @ B = 2 FFMARRE E SSEO L = O
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o
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8. Click Pre-Check to ensure that everything is set up for the Simulation
F Readyto Solve *

o —
&6 The study setup has all the information required.

o ]
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9. Select Solve and either solve on the cloud (using 5 cloud credits) or solve the simulation
locally. Then click Solve 1 Study

Solve X
SOLVE + FAQ @® On Cloud O Locally
STUDIES OF THE ACTIVE DOCUMENT View Options ~
Study Status Cloud Credits
Simulation Model 1 - Study 1 - Static Stress Solved
Static Stress T
Simulation Model 1 - Study 2 - Static Stress 5
Static Stress ® Ready

Solving simulation studies uses cloud credits Leamn Mare

The document is modified. A new version wil be created before the solve,

Solve 1 Study | Close

10. Review the results. Observe that the displacement is quite high.

F Autodesk Fusion 360 (Education License)

- -] X
F I R B T 1C_Spice ShelfBracket_No Cross Brace v2° ~+ @I OB 0N
ResiuTs
. pa M rMm == -1 L ’1 ® 43 i
— BEE T C~El b P NG )
RESULT TOOLS ~ COMPARE [DEFORMATION * DISPLAY * MANAGE * INSPECT SELECT~ FINSH RESULTS ~
pp— ¥

A4S smatoes
O voes custom
4 © PEZTITTIE ©
D B NamedViews
D #m omn
D @ vodel Components
4
D©@ sueyuserss
> MERETETNG
P
B Mesh
B Resas

D ofl Sty 2- Statestress

1502 Max

B osscoser-

Doplacemant. + -

o+

. 096

@ 4 _
03
omn

P-Eme Q- B E

Page 12



4\ AUTODESK

UNIVERSITY

11. Repeat steps 1 to 10 using the supplied file 1D_Spice Shelf Bracket_Wtih Cross brace
and compare the results. Note the reduction in displacement.
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Modal Frequencies

A modal frequency studyc an be used to det er mi nyeThigis im@ontantd s
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.

Exercise 2A
1. Open the supplied file 2A_Fan_Mount. We are going to perform a modal frequency study
on a mount for a fan, the fan operates at 50 Hz so this is the frequency we want to avoid.
2. Move from the Design Workspace into the Simulation Workspace
“.:.Yv:n):;(;«:o:-lim!
= AR ®
:;-: ..... v wo tiswt vt {03 ,

3. Choose a Modal Frequencies simulation from the study type menu

New Study

4, Select the material, choose ABS Plastic
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@ STUDY MATERIALS

View | All Materials ~ | |Search " |

Category Name Component Study Materials Safety Factor

Material Library | All Libraries w

OK Cancel

5. Set the contraints. Choose a pin constraint and apply to the two cylindrical pins as shown
below

6. Apply the Loads. Apply a load across the two mounting holes for the fan. This will be a
load of 1 N and an angle pointing directly downwards.
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