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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 360 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. 

 



Considerations for DFM (Design For Manufacturing) 

This page if for information.  The actual instructions begin on page 7 (Starting a Design in Fusion). 
 

With a design that targets 3D Printing, a major consideration is the print orientation.  The printing starts by printing the first 

layer on the Print Bed (also called the Build Plate), which is representing by the grid.  This is the front and back of the design in 

the Cura Slicer program.  The printer then prints layer upon layer.  For this design a layer thickness of 0.15 mm was chosen, 

which results in 176 layers. 

²Ŝ ŀǊŜ ŜǎǎŜƴǘƛŀƭƭȅ ǇǊƛƴǘƛƴƎ ǘƘŜ ŦǊŀƳŜ ǳǇǎƛŘŜ Řƻǿƴ ŀƴŘ ǘƘƛǎ ƛǎ ǘƘŜ ƻƴƭȅ ƻǊƛŜƴǘŀǘƛƻƴ ǎƻ ǘƘŀǘ ǘƘŜ ǇǊƛƴǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀƴȅ 

overhangs, except for that at the corners.  However, the corner overhangs still adhere to the 3D Printing 45 Degree Rule, which 

is discussed later in this document. 

By eliminating overhangs, there is no need for Supports.  3D Printed Supports can be generated by the slicer program to allow 

the printing of overhangs; however, they can be time consuming to remove and degrade the print surfaces that they support. 

The vertical orientation also minimizes the area of the print bed that each frame occupies, thus allowing more frames to be 

printed at one time. 

 

 

Another design consideration concerns the Brim. 

By default, the Cura Slicer software will generate an 

extension of the first layer around the bottom of parts.  This 

ŀƛŘǎ άbed adhesionέ ōȅ ǇǊŜǾŜƴǘƛƴƎ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ŦƛǊǎǘ ƭŀȅŜǊ 

from separating from the build plate.  After printing is 

finished, the brim is removed by hand.   

When the Brim is removed the edges around the part will 
ƴƻǘ ōŜ άŎƭŜŀƴέΦ  ²Ŝ Ŏŀƴ ŜƴǎǳǊŜ ŀ ŎƭŜŀƴ ŜŘƎŜ ŀǘ ǘƘŜ ŦǊƻƴǘ ƻŦ 
the frame by adding a άōƭƻŎƪƛƴƎέ member shown as the thin 
edge extending slightly out from the front of the frame. 

Brim Block 



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 _IDFrame  e.g.  JoeBarbetta_IDFrame  (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 360 on a different computer, your projects will be available. 

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

 

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

- click on the edit icon that appears to the left 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 _Frame    e.g. JoeB_Frame  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 right-clicking on the Component Name and 

selecting Activate.  One can also click on the circle to the right of the Component name. 

  

 

 

 



Strategizing the CAD Process 

The CAD (Computer Aided Design) process itself involves a lot of creativity because various strategies can be used to arrive at 

the exact same result.  One useful feature that most CAD software has is the ability to design half of the object and then at a 

later point in the process to Mirror  the half to arrive at the full object. 

This object is mostly symmetrical along the plane shown and we will start by designing the left half. 

 

Below is a summary of the transitions from a simple shape to the point before the text is added.  The rest of this document 

provides the details for these steps.  There can be many different paths that can be chosen to arrive at the final design.   The 

general methodology here is cutting away sections from the original L shape. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Creating the First Sketch 

- ensure that the new component is Active (has a dot in its circle) 

- select the top Create Sketch tool and click on the front rhombus to select the X-Z Plane. 

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

 

- ensure the upper right View Cube displays FRONT as shown.  If not, return to the previous step. 

- zoom and use the Pan (hand icon) if needed to adjust the view to be similar to that below 

- click on the Expand Arrows to open both the Component and Sketch Folder 

- right-click on the default Sketch Name, Sketch1, select Rename, and change the name to Front 

 

Note the axis marker values 
to achieve a similar view. 

bƻǘŜ ǘƘŀǘ άŦǊƻƴǘέ ǊƘƻƳōǳǎ ƛǎ 
ŎƭƛŎƪŜŘ ƻƴ ŀƴŘ bƻǘ ǘƘŜ άōƻǘǘƻƳέ 
rhombus for this project. 



- select the Rectangle tool 

- click on the Origin to start the rectangle and drag the other corner down and to the right. 

- type 1.1 for the height, press the Tab key, type 1.8 for the width and then press the Enter key. 

Note how the Tab key allows one to jump between multiple dimensions of an item being drawn. 

 

 

- select the top Trim tool and click on the bottom and right edges of the rectangle to delete these edges. 

 

origin 

Other corner dragged 
down and to the right 



- select the top Line tool 

- click at the end of the top line as shown, extend the line down, type 0.54, and then the Enter key.  Click Finish Sketch. 

 

Saving and Reopening a Project 

- even though you are far from done select Save from the top File menu 

- click OK in the Save popup window.  The Version Description can be kept at its default. 

- close the Project by clicking on the X on its top tab 

 

 

- select hǇŜƴΧ from the File menu and open your project 

Note that the component last worked on is no longer Active 

and the Sketches folder is closed. 

 

- click on the circle next to your Frame Component to make it Active 

- click on the Expand Arrows to view the Sketches 

- right-click on the Front Sketch and select Edit Sketch to continue working on it  



You will need to make the Frame Active each time you open your project. 

- select the Line tool and click on the end of the last line drawn 

- extend the line to the left (keeping it horizontal), type 1.6 and then the Enter key. 

 

 

- select the Line tool and click on the end of the last line drawn 

- extend the line down (keeping it vertical), type 0.56, and then the Enter key. 

 



- ̧ Ŝƭƭ ƻǳǘ άL ŀƳ sick ƻŦ ǳǎƛƴƎ ǘƘŜ [ƛƴŜ ¢ƻƻƭΗέ 

- select the Line tool again.  Click on the end of the last line drawn and extend it to the left. 

- when it reaches the point to close the shape, click and the shape should fill in with light blue. 

 

 

The Sketch should look similar to this.  Note that the thin dimension lines may look different. 

- ̧ Ŝƭƭ ά¢Ƙƛǎ ǿŀǎ ŀ Ǉŀƛƴ ƛƴ ǘƘŜ ōǳǘǘΗέ and click Finish Sketch. 

 

Note that the thin dimension lines may 
look different.  It is the lines that form the 
boundry of the shape that are important. 



- click on the Home icon at the View Cube 

 
 

 

- click on the Extrude tool 

- type 0.12 and click OK. 

 

 

 

 



Now we need to create the slot that the ID will slide into. 

- by holding the left mouse button down on the View Cube and turning it, adjust the view similar to that shown below 

 
 

 

 

- click on the Create Sketch tool, hover over the small rectangular Face, which will turn it a lighter color as shown 

 

 

 

 

 

 



- zoom in so that the view look similar to that below 

- you may need to rotate the view using the curved arrows at the upper right of the View Cube.  If the curved arrows do not 

appear, click on the BOTTOM face of the View Cube. 

- right-click on the new Sketch Name and select Rename to change the name to CardSlot 

 
 

 

- click on the Rectangle tool and starting at the the top left corner create a rectangle with a height of 0.04 and width of 0.08.  

You can use the Tab key to switch between the two dimensions. 

 



A Fusion professional may tell you that Construction Lines should have been used for the 0.04 x 0.08 

rectangle, but you can say άDudeΦ  LΩƳ Ƨǳǎǘ ǘǊȅƛƴƎ ǘƻ ƎŜǘ Ƴȅ ŀǊǘ ŎǊŜŘƛǘΦέ 

 

- click on the Rectangle tool again and start a rectangle from the bottom right of the 1st rectangle and set its height to 0.04 

and width to 1.72.  Note that the 1.72 dimension will not show because it is off the screen to the right. 

- click Finish Sketch 

 

 

- use the View Cube to attain a view similar to that below. 

 

 

 

 

 



 

- click on the Extrude tool and click on both the smaller left and larger right interiors of the rectangle. 

 
 

- type -0.685 (note the minus sign). 

- ensure that Operation is set to Cut and then click OK.  The result should be that of the inset picture. 

 

 

 

 

 

 

 



- zoom in to the end of the frame and from the MODIFY pull-down menu select Chamfer 

- click on the 3 Edges around the slot, type 0.02, and click OK.  The result should look like the inset picture. 

These chamfers will make it easier to slide an ID card into the slot. 

 

 

 

 

- adjust the View to access the back area as shown. 

- click on the Create Sketch tool and click on the back Face. 

 



- rename the new Sketch to RearCutAway 

- zoom in and, if needed, use the curved arrows at the View Cube to attain this view 

- click on the Rectangle tool and create a rectangle starting at the upper right corner with a height of 0.08 and width of 0.25 

 

 

 

 

- create another rectangle from the bottom left of the last rectangle to the bottom left corner of the Face. 

- click Finish Sketch 

 

 

 

 



- click on the Extrude tool and click on the rectangular profile just created and type -0.08 (note the minus sign) 

- ensure the Operation is set to Cut and click OK. 

The result should look like the inset picture.  This cut operation was to remove plastic to reduce printing time. 

 

 

 

 

 

 

- click on the Create Sketch tool and click on the recessed area. 

 



- rename the Sketch to ClipGuide 

- create a Rectangle starting at the upper left of the Sketch area with a height of 0.33 and a width of 0.25.  Click Finish Sketch. 

 

 

 

Extrude the profile by 0.14 

 

 



- adjust the View to access the top of the frame 

- click on the Extrude tool 

- click on the small Face as shown and then click on the top Face of the frame.  The small Face should move up so that it is 

level with the top as shown in the inset picture. 

 

 

 

 

 

- click on the Fillet tool (pronounced with a hard T and not like the piece of fish) 

- click on the Edge as shown, type 0.06, and click OK.  This rounding is mostly for aesthetics. 

 



- in the MODIFY pull-down menu select Chamfer.  Click on the small Edge as shown, type 0.1, and click OK. 

This chamfering is also added for aesthetics. 

 

 

 

For the Edge we just Chamfered, a Chamfer is a better choice compared to a Fillet because the frame will be printed upside 

down and the Fillet would violate the 45 Degree Rule. 

 

 

 

 

 

 

 

 

 

Build Plate 

The angle between the edge of the 
fillet and the Build Plate is less than 
45 degrees in this region. 

The angle between the edge of 
the chamfer and the Build Plate 
never less than 45 degrees. 



- click on the Fillet tool 

- click on the Inner Edge as shown, type 0.05, and click OK.  This rounding is mostly for aesthetics, but the fillet also provides 

some strength.  A sharp inner corner is vulnerable to stress concentrations that can lead to a crack forming. 

 

 

 

 

Now for a really neat step! 

- from the CREATE pull-down menu select Mirror  

- click on Select next to Objects and then click on the frame Body 

 

Close up 

Just the one 
little edge 



- click on Select next to Mirror Plane and then click on the Face of the frame 

- ensure that Operation is set to Join and click OK.  The inset picture shows the result. 

 

 

 

 

- ̧ Ŝƭƭ ƻǳǘΦ ά¢Ƙŀǘ ǿŀǎ ƴŜŀǘΗέ 

- click on the Create Sketch tool and click on the top Face of the frame 

 



- zoom into the top of the frame as shown and rename the Sketch to ClipSlot 

- click on the Line tool and click on the center of the bottom edge.  When the mouse is over the center point a blue triangle 

will appear. 

- type 0.09, click, and press the Esc key 

 

- from the CREATE pull-down menu select Rectangle and Center Rectangle 

 

 

- click on the top of the Line just created and expand the Center Rectangle. 

- type 0.32 for the width, press the Tab key, type 0.045 for the height, and click 

 



- from the MODIFY pull-down menu select Move/Copy and click on the center of the Rectangle 

 

 

- move the rotation handle towards the left to rotate the rectangle until -10.0 deg (note the minus sign) is achieved 

 

 

- click OK and then Finish Sketch 

 



- adjust the View slightly as shown below 

- click on the Extrude tool and then click on the interior of the angled rectangular area 

- type -1 (note the minus sign) and the light red section indicates that the rectangle is being cut through the frame. 

- click OK 

 

- adjust the View to access the other side of the rectangular slot just created 

- from the MODIFY pull-down menu select Chamfer 

- click on the 4 Edges of the slot, type 0.02, and click OK.  These chamfers will make it easier to push the paperclip through. 

 

 

 

 



Adding the Front Text 

- return to the Home view 

- click on the Create Sketch tool and then click on the front Face 

 

 

- select the Text tool in the CREATE pull-down menu 

- if this window like this pops up ŎƘŜŎƪ ǘƘŜ 5ƻƴΩǘ ǎƘƻǿ ǘƘƛǎ ŀƎŀƛƴ check box and then click OK.  It essentially announces a new 

ŦŜŀǘǳǊŜ ǿƘŜǊŜ ŀ tŀǊŀƳŜǘŜǊ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ǘŜȄǘΦ  LǘΩǎ ŀ ŦŜŀǘǳǊŜ ǘƘŀǘ ǿŜ ǿƛƭƭ bƻǘ ōŜ ǳǎƛƴƎΦ 

 
 

 



- zoom in similar to that below and rename the Sketch to Text 

- define a rectangle for the Text Extents by clicking on the origin at the top left corner and then on the right edge as shown 

LŦ ȅƻǳ ŎŀƴΩǘ ŎƭƛŎƪ ŀǘ ǘƘŜ hǊƛƎƛƴ ƳƻǾŜ ǘƘŜ ŦǊŀƳŜ ǘƻ ǘƘŜ ǊƛƎƘǘ ŦǳǊǘƘŜǊ ŦǊƻƳ ǘƘŜ .wh²{9w ŀǊŜŀΦ 

 

 

- in the TEXT window enter your text for Text.  See the note in the top red box for the use of single quotes. 

-  click on the Center and Middle icons for Alignment. 

- try different values in the Height box to set the desired height.  Here 0.27 ƛǎ ǳǎŜŘΦ  LŦ ǘƘŜ ǘŜȄǘ ŘƻŜǎƴΩǘ Ŧƛǘ ǘǊȅ ŀ ǎƳŀƭƭŜǊ ƘŜƛƎƘǘΦ 

- as per personal preference Bold and/or Italics can be selected for the Typeface and the Font can be changed from the default 

of Arial.  Note that not all fonts can be extruded and if the later Extrude step fails, a new font must be selected. 

- click OK when done and then Finish Sketch 

 

 

As the magnified view of the Text entry 
shows on the right, the text must be 
ǎǳǊǊƻǳƴŜŘ ōȅ ǎƛƴƎƭŜ ǉǳƻǘŜǎΣ ΨΣ ŀƴŘ bƻǘ 
ŘƻǳōƭŜ ǉǳƻǘŜǎΣ άΦ 






















