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Are you tired of being told you need new rotors? 

 

Design a Rotor Rater 

 

 

 

 

 

 

 

 

 

 



This lesson is sponsored by Diggerland 

 

 



Contents 
 

Using This Document ........................................................................................................................................................................ 4 

The Fusion 360 User Interface .......................................................................................................................................................... 5 

Changing the View of a Design .......................................................................................................................................................... 6 

Starting a Design in Fusion 360 ......................................................................................................................................................... 7 

Creating a New Component .............................................................................................................................................................. 8 

Creating the Bottom Sketch ............................................................................................................................................................ 11 

Saving and Reopening a Project .......................................................................................................... Error! Bookmark not defined. 

Using the Sketch Fillet Tool ................................................................................................................. Error! Bookmark not defined. 

Using the Offset Tool ........................................................................................................................... Error! Bookmark not defined. 

Extruding a Sketch Profile ................................................................................................................... Error! Bookmark not defined. 

Using the Chamfer Tool ....................................................................................................................... Error! Bookmark not defined. 

3D Printing 45 Degree Rule ................................................................................................................. Error! Bookmark not defined. 

Creating Text ....................................................................................................................................... Error! Bookmark not defined. 

Fighting Cura Brim Generation............................................................................................................ Error! Bookmark not defined. 

Exporting STL Files ............................................................................................................................... Error! Bookmark not defined. 

Creating a PNG file for submission ...................................................................................................... Error! Bookmark not defined. 

 

 

 

 

 

 

 

 

 

  



Using This Document 

The best way to follow this document is to reduce the width of the Fusion window and have this pdf document open in 

Chrome browser as shown below.  This document can be downloaded from Schoology and then dragged into Chrome and 

scaled down to 80%. 

 

 

The Fusion window will not allow its width to be reduced much so for smaller computer screens a trick is to click on the Data 

Panel icon and then move the window to the left with the Data Panel off the screen. 

  



The Fusion User Interface 

 

 

 

 

This is what the final paperclip will look like in Fusion   See comments after this screen shot. 

 

 

 

 

 

 

 

 

 

 

 

 

Activated Component 
 

Project 

The expand arrows allows 
viewing the contents of 
Components and Bodies 
and Sketches folders. 

Note the circled dot of the 
Activated Component.  When one 
wants to work on a Component, it 
must be Activated by right-clicking 
on the Component Name and 
selecting Activate at the top of the 
pop-up menu. 
When a project is reopened, the 
Project at the top of the Browser is 
Activated and a Component may 
have to be Activated again. 

The Orbit and Pan (hand icon) tools 
are commonly used to adjust the 
view of the design.  After using one 
the Esc key is needed to exit the 
operation. 
The top right View Cube is another 
method to rotate the view of the 
design. 

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

The mouse wheel can be used for zooming in and out.  The mouse wheel 
can alsoe be pressed to pan. 



Changing the View of a Design 

- ƛŦ ȅƻǳ ŘƻƴΩǘ ǎŜŜ ŀ ƎǊƛŘ ƛƴ ǘƘŜ Cǳǎƛƻƴ осл ǿƛƴŘƻǿΣ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΣ ŎƭƛŎƪ ƻƴ Grid and Snaps and check Layout Grid.  Displaying 

the Layout Grid is a matter of preference.  When designing for 3D printing, it can be used to represent the build plate. 

- click on the Orbit tool and click somewhere on the Grid to practice rotating and changing the angle of the view. 

- click on the Pan tool and then on the Grid to practice moving the view laterally. 

- after using the Orbit or Pan tool one must press the Esc key to exit that mode. 

- use the Mouse Wheel to practice Zooming in and out. 

 

 

Here is a close-up of the View Cube at the top right of the window. 

- click on the View Cube and 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 the Curved Arrows at the upper right of the View Cube and practice Rotating the View. 

- click on the Arrows at the sides of the View Cube to practice jumping to various Views. 

- click on the Home icon to the upper left of the View Cube.  This can always be used to reset the view to the Home View 

 

 

 

 

 

 

LŦ ȅƻǳ ŘƻƴΩǘ ǎŜŜ ǘƘŜ ƎǊƛŘ ƭƛƴŜǎ ƻƴ ǘƘŜ tƭŀƴŜ ǳǎŜ ǘƘŜ 
Grid and Snaps menu and check Layout Grid.  It is 
personal preference to have the grid visible or not. 

Orbit tool 

Pan tool 



Starting a Design in Fusion 

- open Fusion.  If there is no icon on the Desktop, use the Windows search (magnifying glass icon) and type  fusion 

- from top File icon select Save and name the file. 

   Use your name followed by _RotorRater  e.g.  JoeBarbetta_RotorRater  (note the use of the underscore) 

 

bƻǘŜ ǘƘŀǘ ōȅ ŘŜŦŀǳƭǘ Cǳǎƛƻƴ ǎŀǾŜǎ ȅƻǳǊ ǇǊƻƧŜŎǘ ǘƻ άǘƘŜ ŎƭƻǳŘέΣ ǿƘƛŎƘ ŀǊŜ ǘƘŜ ǎŜǊǾŜǊǎ ƳŀƴŀƎŜŘ ōȅ !ǳǘƻ5ŜǎƪΦ  ²ƘŜƴ ȅƻǳ ƭƻƎ ƛƴǘƻ 

Fusion on a different computer, your projects can be opened using "hǇŜƴΧϦ from the top File icon. 

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

 

- in the left "BROWSER" click the arrow next to Document Settings 

- click on the edit icon that appears to the right when you hover over Units 

- ensure Active Units are set to Units: in, ouncemass and click OK.  You can also enable Set as Default if it is not grayed out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Creating a New Component 

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

 

- right-click on the Project Name at the top of the BROWSER and select New Component 

- set Name as  Your first name and last name initial followed by _MainBody    e.g. JoeB_MainBody  and click OK 

   

 

 

The new Component should show in the Browser. 

Note that the area around the name is darkened and the circle with the dot.  This indicates that it is the Active Component. 

  

 

One reason to hate Fusion! 
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 reactivated by clicking on the circle o the right of the 

Component.  Alternatively, one can right-click on the Component Name and selecting Activate.  

 



Setting Parameters 

 

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

 

- near the bottom of the MODIFY menu select Change Parameters.  If a window pops up about Text Parameters, click its 

bottom OK button to close it.  You should see the below window. 

- click on the + icon, which should open a small Add User Parameter window, shown lower down. 

 

 
 

 

- set the Name as Hole_PilotDia and set its Expression to 0.085, and click OK.  Do Not click OK on the main window yet. 

 
 

 

 

 

 

 

 

Self-Tapping screws will be used to assemble the Rotor 
Rater.  A Pilot Hole is the hole that the screw will thread 
in to and it will have a smaller diameter than the screw. 
The resultant hole in the 3D print can vary from that 
specified and this value may have to be changed.  Note 
ǘƘŀǘ ǎƭƛŎŜǊ ǎƻŦǘǿŀǊŜΣ ǎǳŎƘ ŀǎ /ǳǊŀΣ Ƙŀǎ ŀ ŦŜǿ άIƻǊƛȊƻƴǘŀƭ 
9ȄǇŀƴǎƛƻƴέ ǎŜǘǘƛƴƎǎΣ ǿƘƛŎƘ Ŏŀƴ ŀŦŦŜŎǘ ǘƘƛǎΦ 
If the pilot hole is too small, it will be difficult to insert 
the screw and its head may get stripped or the plastic 
may crack.  If the hole is too large, the screw may pull 
out. 
Just like our planets distance from the sun, there is also 
ŀ άDoldilocks zoneέ ŦƻǊ Ǉƛƭƻǘ ƘƻƭŜ ǎƛȊŜǎΦ 



- using the + icon again, set a few other parameters 

 

Hole_ClearDia = 0.110 

CaliperWidth = 0.650 

HexKeyClearance = 0.005 
 

The PARAMETERS window should look like that below. 

- click OK 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Creating the Bottom Sketch 

- select the top Create Sketch tool and click on the bottom rhombus to select the X-Y Plane. 

LŦ ŀ ǘƻƻƭ ŎŀƴΩǘ ōŜ ŦƻǳƴŘΣ ƻƴŜ Ŏŀƴ ŀƭǿŀȅǎ ƭƻƻƪ ƛƴ ǘƘŜ CREATE and MODIFY menus for it. 

  

 

- zoom in and pan (hand icon) to achieve a view similar to below.  You may have to use the curved arrow to rotate the view.  If 

the curved arrows don't show, click on the center of the View Cube. 

- note the values on the red axis as an indication of the desired view and the position of the View Cube 

- right-click on the Sketch Name and select Rename and name it Bottom 

 
 

 

Clicking on the arrow next to the 
Component will allow one to open the 
Sketches folder as shown below. 

If these axis values are not seen, insure that Units were 
set to Inches as shown earlier in this document. 



- click on the Arrows on the BROWSER to hide it.  This gives one extra room to work.  As the right picture shows, there are 

arrows to reopen the BROWSER.  

 
 

 

 

Unlike previous assignments, this more advanced assignment will provide less detailed steps.  You are an expert now. 

 

- click on the Line tool and then click on the Origin (where the green and red lines cross) to start the line. 

- draw the sktech as shown below.  As you should know, it is OK if the dimension lines look different and you can 

drag the values to move them.  It is the thicker blue lines that are important. 

- Do Not click Finish Sketch.  There is more to do. 

 
 

 

 

 

origin 



This step will use Construction lines (dashed lines) to specify screw hole positions.  Construction lines are used for positioning 

other elements and the Construction Lines themselves do not define edges. 

bƻǘŜ ǘƘŀǘ άƴƻǊƳŀƭέ ƭƛƴŜǎ ŎƻǳƭŘ ōŜ ǳǎŜŘΣ ōǳǘ ƛǘ ƭƻƻƪǎ ƳƻǊŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ǿƘŜƴ /ƻƴǎǘǊǳŎǘƛƻƴ [ƛƴŜǎ ŀǊŜ ǳǎŜŘΦ  IƻǿŜǾŜǊΣ ƻƴŜ must 

remember to turn off the Construction Line feature when starting to create normal lines. 

 

- click on the Construction icon for Linetype to highlight the icon 

- starting at the Origin, extend a line upward by 0.035 and then to the right by 0.020.  Draw the three other lines as shown. 

- click on the Construction icon again to turn it off. 

Do Not click Finish Sketch. 

 

 
 

 

 

Where did all the crazy dimensions come from? 

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

 

 

 

 

 

 

 

origin 



This step will create the hole outlines. 

- select the Circle tool.  If the icon is not there, from the CREATE menu select Circle and then Center Diameter Circle. 

- click on the top of the first long constrction line, extend the circle outward, type h, and then select Hole_PilotDia, and press 

the Enter key. 

 
 

 

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. 

 
 

 



- zoom into the lower area to view the bottom two hole circles 

tŀǊǘ ƻŦ ǘƘŜ ŎƛǊŎƭŜ ŀǊŜ ƻŦŦ ǘƘŜ ŜŘƎŜ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘŀƴǘ άǇŀǊǘƛŀƭέ ƘƻƭŜǎ ǿƻǳƭŘ ōŀǊŜƭȅ ƘƻƭŘ ŀ ǎŎǊŜǿΦ  ²Ƙŀǘ ǘƘŜ ǎƛƎƳŀΚ 

 
 

- select the Circle tool and starting at the center of each small circle (only the lower two as shown) and enter their dimensions 

as 0.27. 

 
 

 

- select the Trim ǘƻƻƭ όƛŦ ƛǘΩǎ ƴƻǘ ǾƛǎƛōƭŜ ŦƛƴŘ ƛǘ ǳƴŘŜǊ ǘƘŜ ah5LC¸ ƳŜƴǳύ 

- click on the large circle segment, which should cause it to disappear 

 
 

 

 

 



- click on additional circle 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 like that below.  Note that there are still some arcs and lines left for dimensions. 

 
 

 
- zoom out and the sketch should look like that below.   

- select the Fillet tool (if it is not visible find it under the MODIFY menu) 

- click on the two inner corners and enter 0.1 for the radii. 

 

Here is a closeup of one hole. 

 



 

 

- click on the Dimensions check box and note how the dimensions disappear.  They can be turned on or off as desired.  If 

someone is looking over your shoulder, keep them on so your work looks more impressive. 

- click Finish Sketch 

 
 

 

- select the Extrude tool and extrude by 0.30 

 

 
 

 

 

 

 



- start a Sketch on the top surface 

 
 

 

- from the Origin create a line upward 0.125 and then one to the right 1.50 

- from the end of the last line create a line upward, type c, select CaliperWidth, and press the Enter key 

Note that the 0.125 line and some in the following steps, should be Construction Lines, however, these steps are being 

ǎƛƳǇƭƛŦƛŜŘ ŀƴŘ ƻƴŜ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ǎǿƛǘŎƘƛƴƎ ōŀŎƪ ǘƻ ƴƻǊƳŀƭ ƭƛƴŜǎΦ 

 

 
 



- create a horizontal line to the left edge of the body 

 
 

- from the bottom right corner, create a 0.30 vertical line and then a 0.20 horizontal line 

 
 

- from the point shown create an vertical 0.325 line and then a 0.20 horizontal line 

 

 



- create a horizontal line from the point indicated to the left by 0.325 and then a vertical line upward to the top line 

 
 

 

- click Finish Sketch and clikc on the Home icon at the View Cube 

- reopen the BROWSER, which was closed previously and open the Sketches folder 

- right-click on the 2nd Sketch and rename it to CaliperChannel 

 
 

 

 

 

 

 

 

 

 



- select the Extrude tool and click on the two rectangular regions shown and extrude by -0.174 (note the minus sign) 

 
 

- click on the eye icon next to the CaliperChannel sketch to make the sketch visible again 

- select the Extrude tool again and extrude the rectangluar region shown by -0.245 (note the minus sign) 

 
 

- click on the eye icon again to hide the Sketch 

 
 



Importing a McMaster-Carr Component 

We will be importing an L-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.  Any L-shaped piece of metal could be 

ǳǎŜŘΣ ōǳǘ ŦƻǊ ǘƘƛǎ ŘŜǎƛƎƴ ŀ мκуέ ƘŜȄ ƪŜȅ ǇǊƻǾƛŘŜǎ ŀ ƎƻƻŘ Ŧƛǘ ŀƴŘ ƛǎ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜΦ 

 

- from the top-right INSERT menu select Insert McMaster-Carr Component 

 
 

 

- enter the part number 7122a44 in the search box and press the Enter key 

- expand the size of this window 

- select 3-D STEP from the CAD menu and then click Download 

 
 

 



- drag the Rotate handle to rotate the hex key 90 degrees 

 
 

 

- drag the other Rotate handle to rotate the hex key 180 degrees 

 
 

 



- drage the vertical move handle to move the hex key up by 1 

 
 

 

- click on the View Cube for a Top View 

- right-click on the Hex Key component and select Unground From Parent 

 
 

 

 

 

 

 

 



- select Move/Copy from the MODIFY menu 

- ensure that Components is selected and the Translate icon is highlighted 

- click on the hex key and use the horizontal and vertical move arrows to move it over the Main Body and click OK. 

 

 

- close the BROWSER and zoom in as shown below 

- select the Move/Copy tool again and use the horizontal and vertical move arrows to position the hex key more precisely.  

One can select an arrow and enter a value in the value box for fine movements.  See the following picture. 

 

 

 

- open the BROWSER and click on the eye icon for the Hex Key to hide it 

 

 

 



- select the Create Sketch tool and click on the Main Body surface  

 

 

- select the Line tool and move the mouse over the lower end of the Main Body.  When a triangle shows, which indicates the 

center of the edge, click at that point to start the line. 

 

 

- extend the line upward by 0.845 and then create a horizontal line all the way over to the left edge 

 

if this window ever shows click Capture Position 



- select the Offset tool (if it is not visible find it in the MODIFY menu) and click on the horizontal line just created 

- in the value box type 0.062 + h and then select HexKeyClearance and click OK 

 

 

- use the Offset tool again, type 0.062 + h and then select HexKeyClearance as before and then click on the Flip icon, which 

should create a new line under the original line this time.  Click OK and then click Finish Sketch. 

 

 

 

 

 

 

 

 

 

 

 



- select the Extrude tool and click on the two regions to highlight them in blue 

 

 

 

It is always a good idea to add fillets to inner edges to reduce stress concentrations, which can lead to cracking.  Doing so also 

looks good. 

 

- zoom in to the corner of the channel just created 

- select the Fillet tool and click on the inner edge to turn it blue 

- hold the mouse button down at where the opposite edge is and select Edge from the list 

- set the fillet value to 0.08 and click OK. 

 



- select the Fillet tool again and click on the inner edge as shown 

- hold the mouse button down at where the opposite edge is and select Chain from the list 

- set the fillet value to 0.04 and click OK. 

 

 

 

- click on the View Cube for a top view 

- open the Browser and click on the eye icon for the Hex Key to make it visible 

- select the Move/Copy tool and click on the horizontal and vertical arrows and enter values if needed to position the Hex Key 

over the slot. 

 

 

 

 

 



- click on the Front of the View Cube 

- select the Move/Copy tool and click on the Hex Key 

- use the vertical arrow to move the Hex Key down into the slot 

 

 

- after moving the Hex Key down and fine tuning the movement by typing 0.52 in the value box, allowed the Hex Key to lay in 

the bottom of the slot.  This value may differ. 

 

 

This positioning is not critical and is only to illustrate the placement of the Hex Key.  This is why more advanced alignment 

features were not used. 

 

 



- using the eye icon in the BROWSER to hide the hex key 

- select the Create Sketch tool and click on the top surface 

 

 

 

- select the Line tool and start the first line at the bottom corner indicated by the red arrow 

- create the lines as shown below and click Finish Sketch 

 

 



- adjust the view similar to that below 

- select the Extrude tool, click on the rectangle just created, and ensure that the Operation is set to Join 

- move the mouse to where the red arrow is pointing, which should cause a Snap To: -0.28 box to show 

- click at that point and then click OK 

 

 

 

 

- from the MODIFY menu select the Chamfer tool 

- click on the top and bottom edges of the measuring bump, type 0.1, and press the Enter key 

 

 

 



- select the Fillet tool and select the edges as shown.  As done previously a hidden edge can be selected by holding the mouse 

button down where the edge should be and then selecting the item that highlights the edge. 

- enter 0.075 for the fillet 

 

 

The measuring bump should look like that below. 

 

 


