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Areyou tired of being told you need new rotofs

Design aRotor Rater




Thislesson is sponsored yiggerland

CONSTRUCTION THEME &
WATER PARK

(856) 393-5962
100 Pinedge Drive
West Berlin, NJ 08091

LET THE FUN
START!

Drive, ride and operate real machinery at the ONLY
construction theme & water park in the U.S. Located in West
Berlin, NJ,

BUY YOUR TICHETS!
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Using This Document

The best way to follow this document isreduce the width of the Fusion windovand have this pdf document open in

Chrome browser as shown below. This document catidvenloaded from Schoology and then dragged into Chroarel
scaled down to 80%.
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Are your papers a mess?
Design a 3D Printed POD (Paper Organizing Device)
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The Fusion window will not allow its width to be reduced much so for smaller computer screens a trick is to clidRata the
Panel icorand then move the window to the left with the Data Panel off the screen.
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The Fusion User Interface

Review this page and the following for information on the user interface
The actual instructions begin on page 7 (Starting a Design in Rlsio

This is what the fingdaperclipwill look like in Fusion See comments after this screen shot.
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The expand arrows allow
viewing the contents of
Componentand Bodies
and Sketchegolders.

Note thecircled dotof the TheOrbit and Pan(hand icon) tools
Activated ComponentWhen one are commonly used jo adjust the

wants to work on a Component, itt | view of the design. After using or
must be Activated by rightlicking the Esc keys needed to exit the

on the Component Name and operation.

selectingActivate at the top of the The top rightView Cubes another
pop-up menu. method to rotate the view of the
When a project is reopened, the design.

Project at the top of the Browser i
Activated and a Component may
have to be Activated again.

Themouse wheelcan be used for zooming in and out. Theuse wheel
canalsoebe pressed to pan.



Changing the View of a Design

-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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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 Fusion

- openFusion If there is no icon on the Desktop, use the Windows search (magnifying glass icon) afitd ${pé
- from top Fileicon selecSaveand name the file.
Use your name followed byRotorRater e.g. JoeBarbetta RotorRater (note the use of the underscore)
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Fusion on a different computer, your projecan be opened usind"LJS yfXr the topFileicon.

As you work you may want to occasionally save your work in case Fusion 360.crashes

- in the left"BROWSERlick thearrow next to Document Settings
- click on theedit iconthat appears to theight when you hover ovetnits
- ensureActive Unitsare set joUnits: in, ouncemasand clickOK You can also enab&et as Defaulif it is not grayed out.
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Creating a New Component

To keep a project organized it is recommended to create a new Component for each patrt.

- right-click on theProject Nameat the top of the BROWSER and seletv Component
- setNameas Your firstihameand last name initial followed by MainBody e.g.JoeB MainBody and clickOK
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One reason to hate Fusit

When a project is saved and then reopened, the Component that was Active is no longer Active.
If one wants to continue working on a Component, it must be reactivateditling on the circle the right of the
Component. Alternatively, one caight-click on the Component Namand s

«4 BROWSER e

PRRSN U Joesarmetia_Rotorkater vi_[o)

£+ Document Settings
B Named Views
& @Ml Origin

ET A S

O

ON J JoeB_MainBody:1

Activate Component




Setting Parameters

We will start by setting parameters for dimensions we may wish to change later on.

- near the bottom of thevilODIFYmenu selecChange Parameterslf a window pops up about Text Parameters, click its
bottom OKbutton to close it. You should see the below window.
- click on thet icon which should open a sma&ldd User Parametewindow, shown lower down.
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- set theNameasHole_PilotDiaand set itsExpressiorto 0.085 and clickOK Do Not click OK on the main window yet.

Add User Parameter X SeltTapping screws will be used to assemble the Ro|
. Rater. A Pilot Hole is the hole that the screw will thrg
Name Hole_PilotDia . . . .
in to and it will have a smaller diameter than the scre
Unit — v The resultant hole in the 3D print can vary from that
specified and this value may have to be changed. N
Expression || 0.085 GKFG af AOSNJ a2FiG gl NBZ &
Value 0085 9ELI yaArzye aSidAay3das oK
If the pilot hole is too small, it will be difficult to insert
Enter Comment the screw and its head may get stripped or the plasti
comment may crack. If the hole is too large, the screw may pu
out.
Just like our planets distance from the sun, there is a
Ui OK Cancel | aididockszoné F2NJ LIAf 230 K2t S




- using the+ iconagain, set a few other parameters

Hole_ClearDia0.110
CaliperWidth=0.650
HexKeyClearance 0.005

The PARAMETERS window should look like that below.

- clickOK
PARAMETERS
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Parameter Name Unit Expression
Favorites

W _fT User Parameters
<*> User Parameter Hole_PilotDia n 0.0851n
<%= User Parameter Hole ClearDia n 0.1101n
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Creating the Bottom Sketch

- select the topCreate Sketchool and click on thdottom rhombusto select the XY Plane.
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\ Select a plane or planar face

-zoom in and par(hand icon) to achieve a view similar to below. You may have to usmithied arrow to rotate the view. If
the curved arrows don't show, click on the center of the View Cube.

- note thevalues on thered axisas an indication of the desired view and the position of\ew Cu
- right-click on theSketch Narpheind selecRenameand name iBottom
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- click on theArrowson the BROWSER to hide it. This gives one extra room to work. As the right picture shows, there are
arrows to reogen the BROWSER.
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Unlike previous assignments, this more advanced assignment will provide less detailed steps. You are an expert now.

- click on theLinetool and thenclickon the Origin (where the green and red lines cross)start the line
- draw the sktech as shown below. As you should know, it is OK if the dimension lines look different and you ca
drag the value§ to move them. It is the thicker blue lines that are important.

- Do Not click Finish SketchThere is more to do.
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This step will use Construction lines (dashed lines) to specify screw hole positions. Construction lines are usedrgpositi

other elements and the Construction Lines themselves do not define edges.
b2d$S
remember to turn off the Construction Line feature when starting to create normal lines.
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- click on theConstruction icorfor Linetype to highlight the icon

- starting at the Origin, exte

BEROWSER

COMMENTS

0S dzaSR:
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line upward @Y35and then to the right by).020 Draw the three other lines as shown.

- click on theConstruction icoragain rn it off.
Do Not click Finish Sketch.
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Where did all the crazy dimensions come from?

They are the result of many decades of rotor rater evolution.



This step will create the hole outlines.
- select theCircletool. If the icon is not there, from the CREATE menu s€ligcle and then Center Diameter Circle.

- click on thetop of the first long constrction lineextend the circle outward, type, and then selectole_PilotDia and press

the Enter key
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The circles just created should look like those below. Note that the circles have solid lines. If they are dashed, the
Construction line feature was not turned off.
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- zoom into thelower area to view the bottom two hole circles
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- select theCircletool and starting at the center of each small circle (only the lower two as shown) and enter their dimensiol
as0.27.
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-selecttheTrimi 22t O6AF AdQa y20 @AairoftS FAYR AG dzyRSNJ 6KS ahs
- click on the large circle segment, which should cause it to disappear
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- click on additional circ

le segments so that only the bottom arc is left

- click on the 3 horizontal line segments at each circle as well.

The result should look |

SOLID
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ike that below. Note that there are still some arcs and lines left for dimensions.
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Here is a closeup of one hole

-zoom out and the sketch should look like that below.
- select theFillettool (if it is not visible find it under the MODIFY menu)

- click on thetwo inner ¢

ornersand enter0.1for the radii.
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- click on theDimensionscheck box and note how the dimensions disappear. They can be turned on or off as desired.
someone is looking over your shoulder, keep them on so your work looks more impressive.

- clickFinish Sketch
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- select theExtrudetool and extrude by.30
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- start a Sketch on the top surface
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COMMENTS

- from the Origincreatea line upwardd.125and then one to the right.50

- from the end of the last linecreate a line upward, type selectCaliperWidth and press th&nter key

Note that the 0.125 line and some in the following steps, should be Construction Lines, however, these steps are being
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- create a horizontal line to thieft edgeof the body

fx: 0.65

- from the bottom right corner, create &.30vertical line and then 8.20horizontal line

fx: 0.65

0.30

=

- from the point shown create avertical0.325line and then a0.20horizontal line

fx: 0.65

0.125




- create a horizontal line from thpoint indicated to the left byd.325and then a vertical line upward to the top line

fx: 0.65

L.125,

- clickFinish Sketcland clikc on thedomeicon at theView Cube
- reopen the BROWSERhich was closed previously and open the Sketches folder
- right-click on the 2nd Sketch and rename itGaliperChannel
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- select theExtrudetool and click on the two rectangular regions shown and extrudéldyr4(note the minus sign)
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- click on theeyeicon next to theCaliperChannetketch to make the sketch visible again

- select theExtrudetool again and extrude the rectangluar region showr®g45 (note the minus sign)
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- click on theeyeicon again to hide the Sketch
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Importing a McMasterCarr Component

We will be importing an-shaped hex key into our design. Why do we need a hex key?
The hex key is being incorporated into the design add rigidity to the 3D printed part.-shapéd piece of metal could be
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- from the top-right INSERT menu selécsert McMasterCarr Component
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- enter the part numbef7122a44in the search box and press tEmter key
- expand the size of this window
- select3-D STERom the CAD menu and then cliblownload
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- drag theRotate handle to rotate the hex ke90 degrees
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- drag the otherRotatehandle to rotate the hex ke;180degrees
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- drage the vertical move handle to move the hex key uf by
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- click on the View Cube for a Top View
- right-click on theHex Key componerand selecUnground From Parent
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- selectMove/Copyfrom the MODIFYmenu
- ensure thatComponentss selected and th&ranslateicon is highlighted
- click on the hex key and use the horizontal and vertical nawk@vsto move it over the Main Body and cli€K
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- close the BROWSER and zoom in as shown below
- select theMove/Copytool again and use thkorizontal and vertical move arrow position the hex key more precisely.
One carselect an arrowand enter a value in thealue boxfor fine movements.See the following picture.
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- open the BROWSER and click ongheicon for the Hex Key to hide it
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- select theCreate Sketchool and click on the Main Body surface
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- select theLinetool and move the mouse over the lower end of the Main Body. Whtiargle shows, which indicates the
center of the edgeglick at that pointto start the line.
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- extend the line upward b©.845and then create a horizontal line all the way over to the left edge
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- select theOffsettool (if it is not visible find it in the MODIFY menu) and click on the horizontal line just created
-in the value box typ®.062 + hand then selecHexKeyClearancand clickOK
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- use the Offset tool again, tyg®062 + hand then selecHexKeyClearancas before and then click on thdipicon, which
should create a new line under the original line this time. @igknd then clickrinish Sketch
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- select theExtrudetool and click on théwo regionsto highlight them in blue
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It is always a good idea to add fillets to inner edges to reduce stress concentrations, which can lead to cracking.alBoing sc

looks good.

-zoom in to the corner of the channel just created

- select theFillettool and click on thénner edgeto turn it blue

- hold the mouse button down at where thipposite edges and selecEdgefrom the list
- set the fillet value t®.08and clickOK
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- select theFillettool again and click on thimner edgeas shown
- hold the mouse button down at where thepposite edgeis and selec€hainfrom the list
- set the fillet value t®.04 and clickOK
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- click on theView Cubéor a top view

- open theBrowserand click on theeye iconfor the Hex Key to make it visible

- select theMove/Copytool and click on the horizontal and vertical arrows and enter values if needed to position the Hex K
over the slot.

«« BROWSER -]
4 @ [5 JoeBarbetta_RotorRater v3

£F Document Settings

B Named Views

& @Ml Origin

© BTN © e

» & @l Orgin

> « [l Bodies

4 © gl Skeiches

BT T v

Move Object () components v

Selection

& I°d Bottom Move Type
& [ caliperChannel
& B sketch3

Direction ComponentXYZ v
> E & | 7122A44 Hex L-Key:1

X Distance 0.00In

Y Distance 0.000n



- click on theFront of the View Cube
- select theMove/Copytool and click on the Hex Key
- use the vertical arrow to move the Hex Key down into the slot
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- after moving the Hex Key down and fine tuning the movement by typibgin the value box, allowed the Hex Key to lay in
the bottom of the slot. This value may differ.
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This positioning is not critical and is onliltastrate the placement of the Hex Keyr his is why more advanced alignment
features were not used.




- using the eye icon in the BROWSER to hide the hex key
- select theCreate Sketchool and click on theéop surface

(8] SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES
P - 4
— @liWee FOYP tn i LS
— 7 IRE & i E Ty o
CREATE ¥ MODIFY ASSEMBLE v CONFIGURE ¥

I« BROWSER
——
4 © [5 JoeBarbetia RotorRater v3

£+ Document Settings
B8 Named Views
& @ Origin

Lod 5, JoeB MainBody:1 U]
D & Ml Origin

> @ [l Bodies

4 © @l Skeiches

h v v <@

® ['4 Bottom /8l Select a plane or planar face

& I4 caliperChannel
&® [} Sketch3
T [ 7122244 Hex LKey:1

- select theLinetool and start the first line at théottom corner indicated by the red arrow
- create the lines as shown below and ckskish Sketch
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- adjust the view similar to that below

- select theExtrudetool, click on theectanglejust created, and ensure that th@perationis set toJoin
- move the mouse to where thieed arrowis pointing, which should causesaap To0:0.28box to show
- click at that point and then clicdRK
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- from the MODIFY menu select tldamfertool
- click on thetop and bottom edgesf the measuring bump, typ@.1, and press th&nter key
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- select theFillettool andselect the edgesis shown. As done previously a hidden edge can be selected by holding the mou
button down where the edge should be and then selecting the item that highlights the edge.
- enter 0.075for the fillet

The measuring bump should look like that below.



