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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 (START HERE) 

- 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 _Fastening  e.g.  JoeBarbetta_ Fastening  (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 will be available. 

As you work you may want to occasionally save your work in case Fusion crashes or we lose power. 

 

- 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. 

 

 

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 version used cubits as the default unit. 
 

 

 

 

 

 



Creating a Component 

This assingment guides one to create a 3D printed mount (2 blue parts) to secure a 1/4" diameter rod to a flange that would be 

fitted to a shaft (not shown). 

 

- ȅŜƭƭ άL ǿƛƭƭ ƴŜǾŜǊ ƴŜŜŘ ǘƻ ǎŜŎǳǊŜ ŀ ǊƻŘ ǘƻ ŀ ŦƭŀƴƎŜΦ  ¢Ƙƛǎ ƛǎ ŀ ŘǳƳō ŀǎǎƛƎƴƳŜƴǘΦέ 

 

Even if you never need to attach a rod to a shaft, this assignment teaches various methods for attaching parts, which can be 

ŀǇǇƭƛŜŘ ǘƻ Ƴŀƴȅ ŘƛŦŦŜǊŜƴǘ ŘŜǎƛƎƴ ǎŎŜƴŀǊƛƻǎΦ  ¢Ƙƛǎ Ŏŀƴ ƛƴŎƭǳŘŜ άǇǳǊŜέ о5 ǇǊƛƴǘŜŘ ŘŜǎƛƎƴǎ ǿƘŜǊŜ о5 ǇǊƛƴǘŜŘ ǇŀǊǘǎ ƴŜŜŘ ǘƻ ōŜ 

connected together. 

 

 

 

 

 

 
 

 

 

The top mount design demonstrates four different 

connection methods.  Of course one would not employ 

four different methods in one part.  One would select the 

method that is best for a specific application. 

Note that hexagonal pockets are created for the nuts.  

This eliminates the need for a socket or wrench to tighten 

the nuts.  It also provides a more professional look. 

Threaded 
insert 

Full size hex nut 

Small pattern hex nut 

Pilot hole 

A split mount is implemented to best secure the rod.  If 

the rod passed through a hole in a single block a set 

screw or other means would be needed to secure the 

rod.  This also provides an accurate fit if there are 

dimensional variances in the rod or the printed part. 

Three of these screws are machine screws that get 

fastened with nuts or an insert. 

The screw with course threads is a self-threading screw, 

which is fastened right into a plastic body.  This is the 

least expensive method because no insert or nut is 

needed.  It is not a strong as the other methods, but 

could be ideal for attachments that are not subjected to 

large forces. 

Self-threading screw 

This is a purchased part for  connection to a shaft.  

However, theses attachement means can be applicable to 

many diffeerent scenarios. 



For this design scenario, the part the 3D prints are being attached to is a Flanged shaft coupling.  Below is one such product 

sold on Amazon.  Note that this listing shows several dimensions of the part.  However, the most important dimension for our 

needs is missing.  There is no dimension showing the positions of the hole.  There could be a dimension showing the distance 

of each hole from the center or distance between holes.  

Cǳǎƛƻƴ Ƙŀǎ ŀ /ŀƴǾŀǎ ŦŜŀǘǳǊŜ ǿƘŜǊŜ ŀƴ ƛƳŀƎŜ Ŏŀƴ ōŜ ƛƳǇƻǊǘŜŘ ŀƴŘ ǎŎŀƭŜŘ ǘƻ ŘƛƎƛǘŀƭƭȅ άǘǊŀŎŜέ ŦŜŀǘǳǊŜǎΦ 

 

 
 

In the listing there are images on the left side of the listing that can be expanded.  One can take a screen shot of an image that 

best shows the layout of the holes on the part.  Below is the best image that meets this need. 

 

- press the Windows, shift, and s keys together and extend the selection rectangle over the below image.  Do your best to 

exxtend the selection rectangle so the the image below is in the center of the rectangle.  It is fine if white around the image is 

within the screen shot. 

 



- at the bottem right of the Windows screen, a view of the screen shot should show.  Click on it to show the Snipping Tool 

window show below. 

- click on the File icon at the top right and save the .png file to the Downloads folder 

 
 

 

 

 

 

Continued on the next page. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Creating the Off-the-Shelf Component 

 

Sometimes a STEP file is made available for a purchased component, as is the case for many parts purchased from McMaster-

Carr.  In some cases one needs to design the part itself in Fusion.  One could argue that the dimensions of the purchased 

component can simply be used to design the 3D printed parts.  However, having a model of the component in Fusion provides 

a visualization of the entire assembly. 

 

 

- right-click on the project name and select New Component 

 
 

 

 

- enter ShaftFlange for the Name and click OK.  For other scenarios, this would be a descriptive name for a different part. 

 
 

 

 

 

 

 

 

 

 

 

 



Using the Canvas Feature 

 

- from the INSERT menu at the top right of the Fusion screen, select Canvas 

 
 

 

 

- click on Insert from my ŎƻƳǇƻǘŜǊΧ button and select the Downloads folder and then the .png file that was saved from the 

Windows Snipping Tool. 

- click Insert 

 
 

 

 



- click on the bottom plane 

 
 

 

 

- click on the TOP surface of the View Cube 

- click OK 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



- zoom so the the flange image takes up most of the Fusion screen 

- click on the arrows next to ShaftFlange and the Canvases folder to open them 

- right-click on FlangeFace and select Calibrate 

 
 

We know the flange diameter is 22 mm from the dimensions given for the part on Amazon. 

- click on the left edge of the flange to set a point and then click on the opposite edge of the flange to set the 2nd point 

- type 22mm in the value box and press the Enter Key.  Note that typing mm after the 22 will cause Fusion to convert the value 

to inches.  Do not just type 22 because you will end up with a 22 inch flange! 

 
 



The Canvas image will be scaled so that the 2 point defined will be 22 mm apart and now the image is at a 1 to 1 scale.  This 

will easily allow one to determine the size and/or positions of features. 

 
 

 

- right-click on the Canvas name and select Edit Canvas 

 
 

 

- if the Canvas image is centered on the Origin, as this is, one can click OK 

- if the image needs to be shifted up/down or left/right, one can click on a blue arrow to drag it or enter a value in the box.  

For very small adjustments, entering a small value, such as 0.005, can make very small shifts.  A canvas image need not be 

centered on the Origin, but if is circular, it can make it easier to create concentric features. 

 



Creating the Flange Sketch 

 

- click on the Home icon at the View Cube 

- 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.  

 
 

 

- click on the arrow next to Sketches folder to open it 

- right-click on the Sketch name, likely Sketch1 at first, and select Rename 

- enter Flange 

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

 
 

 

 



The reason for importing an image of the part is to determine the hole positions, which were missing from the dimensions on 

the Amazon page.  Note that this method can be used to determine dimensions for other parts as well.  Nothing beats getting 

an actual part and measuring sizes and positions with a caliper, but if one wishes to get the design started using an image can 

serve that purpose.  Later on the dimension can be adjusted when the actual part is measured. 

 

- select the Center Diameter Circle tool.  If it is not visible, find it in the CREATE menu 

- click on the Origin and extend the circle out until it looks like it is passing through the center of the holes and make note of 

the value, which here shows as 0.634 in, and press the Esc key to end the operation.  If you end up creating the circle, one can 

use Undo. 

 

.ŜŎŀǳǎŜ ǘƘŜ ƻǘƘŜǊ ŘƛƳŜƴǎƛƻƴǎ ƎƛǾŜƴ ŀǊŜ άƴƛŎŜέ ƛƴǘŜƎŜǊ ǾŀƭǳŜǎ ƛƴ ƳƛƭƭƛƳŜǘŜǊǎΣ ƛŜ ннƳƳΣ оƳƳΣ ŜǘŎΦΣ ǘƘƛǎ ƛǎ ŀ ƳŜǘǊƛŎ ǇŀǊǘΦ  Lǘ ƛs a 

ƎƻƻŘ ōŜǘ ǘƘŀǘ ƻǘƘŜǊ ŘƛƳŜƴǎƛƻƴǎ ǿƛƭƭ ŀƭǎƻ ōŜ άƴƛŎŜέ ƳŜǘǊƛŎ ǾŀƭǳŜǎΦ  /ƻƴǾŜǊǘƛƴƎ лΦсоп ƛƴŎƘŜǎ ǘƻ ƳƛƭƛƛƳŜǘŜǊǎ ōȅ ƳǳƭǘƛǇƭȅƛƴƎ ōȅ н5.4 

results in 16.1036.  This dimension is likely 16mm. 

 

- select the Center Diameter Circle tool again and this time enter a value of 16mm for the circle size 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Origin 



Note that the dimension was converted to 0.63, which is the rounded value of 0.6299. 

- click on the eye icon next to the Canvases folder to hide the image.  We only needed it to determine the dimension of the 

circle that the holes lie on. 

 
 

 

- select the Line tool 

- click on the Origin and extend the line upward until it meets the circle, where a blue x will appear, and click on that point 

 
 

 

 

 

 

 

 

Origin 



- use the Line tool again to create a line from the Origin and extend it to the left to the circle 

 
 

 

- use the Line tool again to create a line from the end points of the 2 lines just created 

 
 

 

- select the Line tool again and create a line from the Origin to the circle.  It should snap to a position where it is perpendicular 

to the diagonal line previously created, which should result in the Perpendicular symbol appearing. 

- yell ά²ƻǿ ǘƘƛǎ ƭƻƻƪǎ ƭƛƪŜ ŀ ŎǊŀȊȅ ƎŜƻƳŜǘǊȅ ǇǊƻƻŦΗέ  

 
 

 

 



- click on the Construction icon for Linetype to remove the blue highlighting 

- check if the small red Lock icon is shown on the Sketch symbol.  This indicates that the Sketch is fully constrained. 

 
 

 
 

 

 

 

- select the Center Diameter Circle tool and click on the intersection of the diagonal line and the circle 

- enter 3mm and press the Enter key 

 

- if the red Lock icon is not shown, try the following using options from the 
CONSTRAINTS menu at the top center of the Fusion screen 

- check if the the Vertical symbol is visible.  If it is not select Horizontal/Verical 
from the CONSTRAINTS menu and click on the vertical line. 

- check if the Perpendicular symbol is visible at the Origin.  It is hard to see.  If 
not there, select Perpendicular from the CONSTRAINTS menu and click on the 
vertical line and the horizontal line 

- check if the intersection of the 2 diagonal lines has a Perpendicular symbol .  If 
not select Perpendicular again and click on the 2 diagonal lines. 

LŦ ǘƘŜ ǊŜŘ [ƻŎƪ ƛŎƻƴ ǎǘƛƭƭ ŘƻŜǎƴΩǘ ǎƘƻǿΣ Ƨǳǎǘ ŎƻƴǘƛƴǳŜ ǿƛǘƘ ǘƘŜ ŀǎǎƛƎƴƳŜƴǘΦ  
{ƪŜǘŎƘŜǎ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ŀƭǿŀȅǎ ōŜ ŎƻƴǎǘǊŀƛƴŜŘΦ  Lǘ ǿƻǳƭŘ ōŜ ŀ ŎƻƴǾŜƴƛŜƴŎŜ ƘŜǊŜ 
to allow changing the circle diameter and maintaining proper hole positions. 

Vertical 

Perpendicular 



- the circle just created should have a solid line as opposed to the dashed line.  If it is not solid, ensure that the Construction 

icon is not highlighted blue. 

- note that the 3mm was converted to 0.118 as shown on the small circle that was just created 

- from the CREATE menu select Cicular Pattern 

 
 

 

 

- click on the small circle just created and then the Origin 

- enter 4 for Quantity and click OK 

 
 

 

 

 

 



- select the Center Diameter Circle tool and click on the Origin 

- extend the circle outward and enter a value of 22mm 

 
 

 

- yell ά¢Ƙƛǎ ƭƻƻƪǎ ƴŜŀǘΗέ and click Finish Sketch 

 



Extruding the Flange 

 

- select the Extrude tool and click on the region between the small circles to turn the region blue 

 
 

 

- enter -2mm (note the minus sign) for Distance and click OK 

 
 

 

 

 

 

 

 

 

 

 

 

 



Creating the Hub 

 

 

- turn the View Cube to access the underside of the flange 

- select Create Sketch and click on the underside face 

 
 

 

 

- create a 10mm circle with its center at the center of the middle hole, which happens to be the Origin in this case 

 
 

 

 

 

 

 



- select the Extrude tool and click on the region defined by the last circle 

 
 

 

- enter 10mm for Distance and click OK 

 

 

- yell ά5ƛŘ L ǊŜŀƭƭȅ ƴŜŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘƛǎ ǇŀǊǘΚέ 

This is how this part will look later on when the screw heads are inserted. 

We can see that there is clearance between the hub and the screw heads.  If 
we were to see interference, where the screw heads would insersect the hub 
and thus not fit, we would need to chose a screw with a smaller head. 

These are common pan head screws with a thread size of 4-40.  This screw 
ǿŀǎ ŎƘƻǎŜƴ ōŜŎŀǳǎŜ ƛǘ Ŧƛǘǎ ƴƛŎŜƭȅ ƛƴ ǘƘŜ оƳƳ όлΦммуέύ ƘƻƭŜǎΦ  ²Ŝ ŎƻǳƭŘ ǘǊȅ ǘƻ ŀ 
4-40 screw with a smaller head or choose a slightly longer flat head screw, 
which would have a smaller head diameter.  Ideally, the hole bottoms would 
be countersunk, but it would work without countersinking the holes.  If there 
is still no room, we could consider a #3 screw. 



Creating the Mount Component 

 

This will be our 3D printed part. 

 

- click on the project name and select New Component 

- name it using your first name and last initial followed by άψaƻǳƴǘέ, e.g. JoeB_Mount 

 
 

 

 

Creating an Offset Plane 

- from the CONSTRUCT menu select Offset Plane 

 
 

 

- click on the face of the Flange, enter 0.001 for Distance, and click OK 

 



- select Create Sketch and click on the Construction Plane 

 
 

 

- from the CREATE menu select Project / Include and Project 

 
 

 

- click on the center circle and the 4 smaller circles and click OK 

- click on the arrows for the new component and the arrows for Sketches and rename the Sketch to Bottom 

 



- from the CREATE menu select Ractangle and Center Rectangle 

 
 

 

- click on the center of the middle circle, extend the rectangle outward, type 0.85, press the Tab key, type 0.85, and press the 

Enter key.  The Tab key switches between the hieght and width values of the rectangle.  This value is somewhat arbitrary and 

chosen because it just about covers the flange. 

- click Finish Sketch 

Note that in this case the Shaft Flange was created by centering it on the Origin.  For other designs, the part being attached to 

may not be centered on the Origin.  In that case the projecttion created for the center hole whould still allow centering the 

mount on the part. 

 
 

- click on the Home icon at the View Cube and zoom to achieve a view similar to that below 

- select the Extrude tool and click on the rectangular region and the center circle to cause them to turn blue 

 



A value of 0.437 will be used for the height of this block.  The determination of this value was started by considering that about 

ŀƴ мκуέ ƻŦ ƳŀǘŜǊƛŀƭ ŀōƻǾŜ ǘƘŜ мκпέ ǊƻŘ ǿƻǳƭŘ ōŜ ŀŘŜǉǳŀǘŜ ǘƻ ǎŜŎǳǊŜ ǘƘŜ ǊƻŘ ŀƴŘ ǘƘŀǘ ǘƘŜ ƳŀǘŜǊƛŀƭ ǳƴŘŜǊ ǘƘŜ ǊƻŘ ŎƻǳƭŘ ōŜ 

ŀōƻǳǘ мκмсέ ŀƴŘ ǘƘǳǎ лΦпотέ όлΦмнр Ҍ лΦнр Ҍ лΦлснύ ŎƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ōƭƻŎk. 

A round head screw that would pass through the 2mm (0.079) flange and the 0.437 block would require a length of 0.516.  

DƻƻŘ ƭǳŎƪ ŦƛƴŘƛƴƎ ǘƘŀǘΦ  Iƻǿ ŀōƻǳǘ ŀ мκнέ ǎŎǊŜǿΚ   

- enter 0.437 for Distance and click OK 

 
 

 

 

- select Create Sketch and click on the Front face of the body just created 

 
 

 

 

 

 



- rename the Sketch to Front 

- click on the Construction icon to highlight it blue 

- select the Line tool and move the mouse over the center of the top edge until the blue triangle shows 

- click at this point and extend the line downward 

 
 

 

- type 0.25 and press the Enter key, which should result in the line shown below 

- click on the Construction icon again to remove the highlighting 

 
 

 

- select the Center Diameter Circle tool and click on the bottom end of the line 

- extend the circle outward, type 0.25, and press the Enter key 

 



- from the CREATE menu select Rectangle and Center Rectangle 

 
 

 

 

- click on the center of the circle and extend the rectangle to the right and downward until the right edge of the rectangle is 

even with the right edge of the block.  Note the blue x that will show. 

- enter a value of 0.015 for the rectangle height 

 
 

 

 

- from the CONSTRAINTS menu, select Equal 

 
 

 

 

 

 

The value that 1st shows, such as 0.070 is not important.  
Whatever it is it will be changed to the specified height. 



- click on the top edge of the body and on the top edge of the rectangle just created 

 
 

 

 

The sketch should look like that below.  Note that it is OK if the dimension lines and values are in different locations.  Note that 

the Front Sketch shows a small red lock icon, which indicates that the sktech is fully constrained. 

- click Finish Sketch 

 
 

 

 

 
 

 

The value of 0.015 defines the space 
between the top and bottom of the mount. 

If there were no space, the rod may be 
loose when the mount is fully tightend. 



- zoom into the sketch that was just created as shown below 

- select the Extrude tool 

- click on the thin rectangular area to the left and right of the center circle 

- click on the thin rectangular area in the circle 

- click on the top and bottom half of the circle so that the region as shown below is all highlighted blue 

- click on the area shown, which is selecting the rear face.  Note that is selected through the part. 

 
 

 

 

- the extrude operation will indicate the mass to be cut away in red 

- click OK 

 
 

 

 

 

 

 

 

 
























































