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Using This Document

The best way to follow this document isreduce the width of the Fusion 360 windoand have this pdf document open in
Chrome browser as shown below. This document casidvenloaded from Schoology and then dragged into Chroared
scaled down to 80%.
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The Fusion 360 window will not allow its width to be reduced much so for smaller computer screens a trick is to click on th
Data Panel icomnd then move the window to the left with the Data Panel off the screen.
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Changing the View of a Desigimformation only)

-AFT @82dz R2y Qi 4SS | INARR Ay (KS GildaidSragandchenk agoit Gii2Displayihgd
the Layout Grids a matter of preference. When designing for 3D printing, it can be used to represeniittiglate

- click on theOrbit tool and click somewhere on theridto practice rotating and changing the angle of the view.
- click on thePantool and then on theGridto practice moving the view laterally.

- after using theOrbitor Pantool one must press th&sc keyo exit that mode.

- use theMouse Wheelto practice Zooming in and out.
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D #F Document Settings \‘-._j
D B Named Views
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Grid and Snapmenu and checkayout Grid It is
Pantool persoVaI preference to have tkyérid visible or 1
Orbit tool

Here is a closep of the View Cube at the top right of the window.

- click on theView Cubeand move the cube while holding the mouse button down. This is another way to rotate the view.
- click on the Top of the View Cube and note how the view just jumped to a Top View.

The View Cube now resembles that on the right.

- click on theCurved Arrowsat the upper right of the View Cube and practice Rotating the View.
- click on theArrows at the sides of the View Cube to practice jumping to various Views.
- click on theHomeicon to the upper left of the View Cube. This can always be used to reset the view to the Home View




Starting aDesign in Fusio{START HERE)

-openFusia. If there is no icon on the Desktop, use the Windows search (magnifying glass icon) afid3jpB
- from top Fileicon selecSaveand name the file.
Use your name followed byRingyThingye.g. JoeBarbetta RingyThingy(note the use of the underscore)

b2G4S GKIFIG o0& RSTldzZ 0 CdzaA2z2y &l @Sa &2dzNJ LIN2P2SOG (2 daidKS
Fusion on a different computer, your projects will be available.

As you work you may want to occasionally save your work in case Fusion cragiecl®se power.

- in the left"BROWSERlick thearrow next to Document Settings

- click on theedit iconthat appears to the right when you hover ovgnits
- ensureActive Unit
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CREATE MODIFY *

1 BROWS - @ CHANGEACTIVE UNITS
4 O} Unit System inch {in), ouncema... =
4 Q Document Settings
.L__j Units: in, ouncemass .11.?
D& Origin
Cancel

Note that the default units are in mm, which we just changed to inches.

Did you know that the default units have changed over the
years? The earliest grsionusedcubits aghe defaultunit.



Creating the First Sketch

Note that a Fusion 360 expert may tell you to create a Component first. JUf2sadg. I'm just makinga Ringy Thingy

- select the topCreate Sketchool and click on théront rhombusto select the XZ Plane.
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In many projects, the bottom |
rhombus is selected, but because \‘-\Se'ma plane or planar face
are starting with a crossection we 3
are starting with the front plane. ¥

-zoom in as shown below. The scale labels can give an idea of how far one is zoomed/iew TCbeshould indicate you
are sketching on th&ront X-Z Plane
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Whenever a new Sketch is created, it should be named.

- click on thearrow to open the Sketches folderght-clickon the default nameSketchland selecRename Change the name
to CrossSection
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Most of the effort for this project will be creating the arcs for this sketch. If you click "Finish Sketch" by accidenybefo
are done with a Sketch, you caght-click on the Sketch name and select Edit Sketizlzontibue working on the Sketch.
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Parametric Modelling

"Parametric Modelling" is a powerful feature, wherein variables can be created, which can then be used for dimensions. (
can later change values using this window to make adjustments to a design.

- from the MODIFYmenu selecChange Parameters
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SRR - | Sketch Scale
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- in the PARAMETER@ndow that just opened, cli

5 I PARAMETERS

{

fm fi » Filter all parameters -+
Parameter Name Unit Expression Value Comments
i * Favorites
fr User Par...
[ ) Model P...

- In the popup window set the Name tRingHeightand Expression t0.375 Make sure that the Unit is for inches and click
OK

| Add User Parameter X |
Name RingHeight
|

Unit n A

Expression 0.375

Value 0375

Comment Enter Comment

0K Cancel




- Use the+three more times to entethe additional parameterRingRadiusRingThicknessandRingClearancwith the
corresponding values as shown below. Gh&kwhen done.

RingRadius 0.625
RingThickness0.09
RingClearance0.016

Note that this window can be opened at any time in the future to adjust values.

PARAMETERS

Jx o Filter all parameters | + B rutomatic Update
S
Parameter Name uUnit Expression Value Comment
W Favorites
v fr User Parameters
w7 User Parameter RingHeight in 0.3751n 0.375
="~ User Parameter RingRadius in 0.625 in 0.625
<" User Parameter RingThickness in 0.09 in 0.09
<= User Parameter RingClearance n 0.0161n 0.016

[ ] Model Parameters
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- select theLinetool andclick on theorigin anddrag the lineupward without clicking again
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- the line should look like below. Thigck lineis what we care about. The other thin lines may look different
shown indicates that &)ser Parametewas used.
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- from the CREATE menu select Arc and then Center Point Arc
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- hover over the center of the line just drawn aalick when the Triangle show@ndicating that you are at the true center)

oy |

S/E0 X

Place center point

|

- move themouse away to teight and inline with the top of theoriginal line segment Adashed blue linenayshow, but it
is OK if it doesn't Typer and selecRingRadi click.
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o 1L&n RingClearance User Parameter (in)
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rameter (in)
RingThickness User Parameter (in) User Paral
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Specify end point

The resultant arc should look that that beloW's OK if the dimension lines look differerit.is the Object lines that are
important.

The ends of the arc do not need to be
aligned with the endpoints of the vetica
line. This will be corrected later.

|

The Object line anc
arc are important.
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-zoom in to achieve a view similar to that below and selectHbezontal/Vertical Constraintgool
- click on thetop end-point of the line segment and arovhich will cajise Horizontal Constraint symbols to show

- do so for thebottom end-points as welland the result is shown Igiver down
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This is the result of the Constraints. Note the graihts of the arc are now horizontally aligned with those of the line segmen
and theHorizontal Constraint symbolthat now appear.
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- select theOffsettool andclick on the arc If a tool's icon does not appear at the top, one can click on the proper menu
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- click theFlip iconto move the red arc to the left, as shown below and click OK.
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- click onone of theOffset iconsand use thalelete key
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- select theHorizontal/Vertical Constraintd¢ool again and click on thep end-points of the two arcsand thenthe bottom
end-points of the two arcswith the result shown below.
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- select theOffsettool and click on théastarc created
- typer and selecRingClearancand click theFlip iconand then clickOK
Note that this is the same as done previously, but RingClearance was used instead and the distance to this arc will.be sm
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- click on one of th®ffset iconsand use thalelete key
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- select theHorizontal/Vertical Constraintd¢ool again and click on th®p end-points of theoriginal and newarcsand then
the bottom end-points of theoriginal and newarcswith the result shown belk
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Having fun? Does this seem like a major pain in the butt?

You have to repeat this sequence of these steps a few more times! You are going t
have to work to get this art credit.

The next two screen shots show starting the next arc and then the final set of arcs. Just go thraaghdtsequence of
using the offset, deleting the Offset icons, and using the ConstrailR@member to alternate between using RingThickness
and RingClearance.
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The result of having all arcs finishedote that the overall Sketch is not yet complete. Don't click Finish Sketch!
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Using the Sketch Dimension tool

Note that dimensions were set when creating the arcs using the Offset tool. However, the dimension parameters were cle
when the Offset icons were deleted to allow Constraining the endpoints. They will be added back now.

- select theSketch Dimensionool. If not seen find it in theCREATEenu.
- click onthe 2nd to last ar¢then click on thdast arc and then clickear the last arcbut Not on it
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- typer and selecRingThicknesand thenpress theEnter key Note that the inner arc will turn black.
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- select theSketch Dimensiomool again
- click on the3rd to last arg then click on the2nd tolast arctwice then clicknear thethat arc, but Not on it
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-typer and selecRingClearanceand then press th&nter key Note that the inner arc will turn black.
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- continue using the Sketch Dimension tool, clicking on the arcs, and selecting parameters until all the arcs are black.
Ensure thaRingThicknesss selected when arcs are far apart aRishgClearancehen they are close together.
When done the sketch should look similar to that below. Note that the dimension lines can look different.
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As mentioned, the dimension lines may be in
different positions. It is important to note that th
values alternate betweef.09and0.016 which
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Closing the Profile Shapes

- select theLinetool and click on theop of the 1st arq(left most) and then theop of the 2nd arc
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- use theLinetool again and click on theottoms of the two arcs The region between the two arcs should turn blue.
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- continue using thé.inetool to connect thetops and bottoms of pairs of arcgntil there arefour closed regions

Note that tops are arcthat are further apart are connected and Not those that are close. This will ensure that only the large
regions areclosed (blueland that spaces between these regions remaien (white).
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- jump up and yelfl am finally finished with my sketch!"Click eithefFinish Sketclbutton.
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- click on theHomeicon to see this view.
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Performing a Revolve

This next step is really neat!
- select theRevolvetool. Remember if you don't see the icon, find it using the CREATE menu.

- ensure thatProfileis selected in th&REVOLViwindow and click on each of the 5 profilesThey will turn a darker blue.
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- select Axisn the REVOLV&indow andclick onthe vertical line segment.
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- Jump up and yellThat was neat!" ClickOK
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Adding the loop

- select theCreate Sketchool or find it in the CREATE menu aidk on the top surface of the outer ring

- right click on the nevBketch name "Sketch24nd selecRenameand change the name tt.oop Top
- Zoomin to theright edgeas shown bglow
























































































