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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.

b
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AUTOMATE ¥ MODFFY ¥ ASSEMBLE ¥ CONSTRUCT ~ INSPECT ¥ INSERT ¥ SELECT~
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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) afid P&
- from top Fileicon selecSaveand name the file.
Use your name followed byFasteninge.g. JoeBarbetta Fastening(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 crashes or we lose power.

- in the left"BROWSERlick thearrow next to Document Settings

- click on theedit iconthat appgars to the right when you hover ovgnits
- ensureActive Unitsyre setoUnits: in, ouncemasand clickOK You can also enabB8et as Defaulif it is not grayed out.

OLID SURFACE MESH SHEET METAL PLASTIC
e | e O—m L0, I =p—
DESIGN ~ X I , L[y
W& e I | Lo
CREATE MODIFY =
+4 BROWSE =] @ CHANGEACTIVE UNITS
4 :f, Unit System inch (in), ouncema... =

4 ﬁ Document Settings

L2 units: in, ouncemass L4

> Change Active Units

b & Origin Cd

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.



Creatinga Component

Thisassingment guides one to create a 3D printed mount (2 blue parts) to secure a 1/4" diameter rod to a flange that woul
fitted to a shaft (not shown).
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Even if you never need to attach a rod to a shaft, this assignment teaches various methods for attaching parts, which can
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connectedtogether.

Full size hex nut

Threadec
insert Small pattern hex nut

The top mount design demonstrates four different
connection methods. Of course one would not emplo
four different methods irone part One would select th
method that is best for a specific application.

Note that hexagonal pockets are created for the nuts.
This eliminates the need for a socketwrench to tighten
the nuts. It also provides a more professional look.

Asplit mountis implemented to best secure the rod. I
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.

This is a purchased part for connection to a shaft.
However, theses attachement means can be applicab
many diffeerent scenarios.

Three of these screws are machine screws that get
fastened with nuts or an insert.

The screw with course threads is a ghlieading screw,
which is fastened right into a plastic body. This is the
least expensive method because no insert or nut is
needed. Itis not a strorgs the other methods, but
could be ideal for attachments that are not subjected t
large forces.

= Selfthreading screw



For this design scenario, the part the 3D prints are being attached to is a Flanged shaft coupling. Below is one stich prod
sold on Amazon. Note that this listing shows several dimensions of the part. However, the most important dimension for
needs is missing. There is ho dimension showing the positions of the hole. There could be a dimension showing the diste
of each hole from the center or distance between holes.

CdzaA2y KIF& I /Fy@gra FSIGdNB 6KSNB Fy AYF3IS OFy 68 AYLR

4Pcs 5mm Flange Coupling Connector, Rigid Guide
Steel Shaft Coupler, High Hardness Guide Model
Accessory for DIY RC Motor Axis Fittings

10mm
0.3%9inch Brand: Runseaway
T ] 4.6 kK4 (3) | Search this page
o
- 59
43 =
5 3 Price history
a3
o vprime Overnight
Size: 5Smm
Emm 6.35mm 8mm
£5.59 $6.59 $5.99 $7.59
FREE Delivery FREE Delivery FREE Delivery FREE Delivery
' . Overnight 7 AM - Tomaorrow Tomorrow Tomorrow
22mm/0.86inch 1AM

Number of Items: 4

In the listing there are images on the left side of the listing that can be expanded. One can take a screen shot oftaatimage
best shows the layout of the holes on the part. Below is the best infegeneets this need.

- press theWindows, shift, and s keys togethemd extend the selection rectangle over thelow 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 aroundythesima
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 theFile iconat the top right and save the .png file to the Downloads folder

:%o Snipping Tool Save as (Ctrl+S) - 4

+ New CJ" @" Y"E’Q El%’t‘r 9Q @\D@ s8e

Continued on the next page.



Creating the Offthe-Shelf Component

Sometimes a STEP file is made available for a purchased component, as is the case for many parts purchased from McM
Carr. In some cases one needs to design the part itself in Fusion. One could argue that the dimensions of the purchased
component carsimply be used to design the 3D printed parts. However, having a model of the component in Fusion provi
a visualization of the entire assembly.

- right-click on the project name and seld¢ew Component
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o HWFEHT BODP
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REATE~ MODIFY *

«« BROWSER

FRoN @ | JoeBarbetta Fastening v1

& New Component

b %F Document Settings
[=} Create Drawing Creates a new intern,

- Bl Named Views in the assembly.

g l_i*} Create Selection Set
D & mll Origin

l ~anfirura Celert tune and narel

- enter ShaftFlangdor the Nameand clickOK For other scenarios, this would be a descriptive name for a different part.

@ NEW COMPONENT

Type u ~ &

Externalnternal ¢4 u

Name ShaftFlange

From Bodies O

Parent k 1selected Y
Name JoeBarbetta_Fastening v1
Activate ¥

i ] oK Cancel




Using the Canvas Feature

- from the INSERTenu at the top right of the Fusion screen, sel€anvas

SELECT »

T Insert Fastener
4 | Insert Derive
- Decal

Canvas

*5 Insert SVG

- click on Insert from mp 2 Y LJ2 BuBddXnd select the Downloads folder and then the .png file that was saved from the
Windows Snipping Tool.

- clickInsert
Insert X
PROJECT Admin Project
Admin Project NAME a LASTUPDATED

Default Project
Fasteners

Joseph Barbetta - Assets
My First Project

New Project

Insert from my computer... Cancel ‘l




- click on thebottom plane

<« BROWSER

4 ©® [L JoeBarbetta Fastening v
Q Document Settings

© CANVAS

&» @Ml Origin

%Y 5 snattriange:1 O

Image Ml FlangeFacepng X

Face X Select

! 1]

b
D @ Named Views
D
[

Cancel

‘\ Select a planar face, plane or sketch plane to place the image

- clickon the TOP surfacef the View Cube
- clickOK
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D % Document Settings
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P X Distance 0.00in
L Y Distance 0.00in
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- zoom so the the flange image takes up most of the Fusion screen
- click on thearrows next to ShaftFlangeand theCanvase$older to open them

- right-click opFlangeFaceand selectCalibrate

D & Ml Orgi
E] © ., Canvayss,,
O' FlangeFace |

= Create Selection Set

B Edit canvas

—

[ calibrate
Replace Canvas Image File

X Delete Del
Rename

> Show/Hide \'

Selectable/Unselectable

Find in Window
Find in Timeline

We know the flange diameter is 22 mm from the dimensions given for the part on Amazon.
- click on thdeft edgeof the flange to set a point and then click on thgposite edgeof the flange to set the 2nd point

to inches. Do not
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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. T
will easily allow one to determine the size and/or positions of features.
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£+ Document Settings

B Named Views
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D ¥ Document Settings
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Renlace Canvas Imane File  Plane.

- if the Canvas image tentered on the Originas this is, one can clitK
- if the image needs to be shifted up/down or left/right, one can click diua 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

© EDIT CANVAS
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D ¥ Document Settings Face R Select |
D Ml Named Views
- Display Through (@
D & @Ml Origin
Renderable
4a o FiEEREEIS® o
D & @Ml Orgin Canvas opacity 50
4 © @l Canvases ——
© Ll X Distance 0.00in
| Y Distance 0.00in
ZAngle 0.0 deg
Scale X 1.00
Scale Y 1.00
Scale Plane XY 1.00
Horizontal Flip  [3]
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Creating theFlange Sketch

- click on theHome iconat the View Cube
- select the topCreate Sketchool and click on thdottom rhombusto select the XY Plane.
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- enter Flangg
- click on th
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The reason for importing an image of the part is to determine the hole positions, which were missing from the dimensions
the Amazon page. Note that this method can be used to determine dimensions for other parts as well. Nothing beats get
an actud part and measuring sizes and positions with a caliper, but if one wishes to get the design started using an image
serve that purpose. Later on the dimension can be adjusted when the actual part is measured.

- select theCenter Diameter Circleool. If it is not visible, find it in the CREATE menu

- click on theOrigin andextend the circle outuntil 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 caale, on
use Undo.

SOlIdzaS G(GKS 20KSNJ RAYSyaizya 3IAOSYy INB ayra0S¢e AyiasSasSnNg
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results in 16.1036. This dimension is likely 16mm.

- select theCenter Diameter Circlol again and this time enter a value mmfor the circle size
SOLID SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES SKETCH
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Note that the dimension was converted to 0.63, which is the rounded value of 0.6299.
- click on theeyeicon next to theCanvase$older to hide the image. We only needed it to determine the dimension of the

circle that thd holes lie on.
<+« BROWSER

4 ® (5 Je

hA v v <@

4 Canvases
©® |y FlangeFace
4 © [l Skeiches

® 4 Flange

- select theLinetool

- click on theCrigin and extend the line upward until iheets the circle where ablue xwill appear, and click on that point

SOLID SURFACE MESH
DESIGN ~ i ] (
[ =ININl
CREATE *
« BROWSER e

4 @ [ JoeBarbetta Fastening vi
P & Document Settings
[ @M Named Views
b < @Ml Origin /
° ® /
b <& Ml Origin /
4 < gl Ccanvases /

[

b| FlangeFace /
4 © @l Skeiches |
L CJ |-_ﬂ'| Flange

SHEET METAL PLASTIC NAGE UTILITIES SKETCH
Yen i A1 o UE = T
vy
Y E L O LE +
MODIFY ~ CONSTRAINTS ~ CONFIGURE » INSPECT ~ INSERT
@ SKETCHPALETTE
L ont
A v ions
- | S~ =
[ Specify next pointj\ Linetype
[ 90.0 de
| | E 0 de Look At

\ Sketch Grid

A\ snap

Slice
\ Profile
|
|
i

Points

SIS |

Dimensions



- use theLinetool again to create a line from th@riginand extend it to thdeft to the circle
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- click on theConstructionicon forLinetypeto remove the blue highlighting
- check if thesmall red Lock icois shown on the Sketch symbol. This indicate
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- if the red Lock icon is not showty the following using options from the
CONSTRAINTS menu at the top center of the Fusion screen

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

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

- check ifthe intersection of the 2 diagonal lindésis aPerpendicular symbol If
not select Perpendicular again and click on the 2 diagonal lines.

L¥ GKS NBR [201 AO2y atAaff R2Say(
{1SUOKSa R2yQu KIS 02 Iteglea oS
to allow changing the circle diameter and maintaining proper hole position

at the Sketch is fully constrained.

@ SKETCHPALETTE

- select theCenter Dianeter Circletool and click on thentersection of the diagonal line and the circle

- enter 3mm and press thé&nter key
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- the circle just created should havesalid lineas opposed to the dashed line. If it is not solid, ensure thaCibiestruction

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 CREATHenu selecCicular Pattern
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- select theCenter Diangter Circletool and click on th®rigin

- extend the circle outward and enter a valueZ¥mm
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Extruding the Flange

- select theExtrudetool and click on theegion between the small circle® turn the region blue
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Creating the Hub

- turn the View Cubeo access theindersideof the flange
- selectCreate Sketcland click on theinderside face
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- create alOmmpcircle with its center at theenter of the middle hole which happens to be the Origin in this case
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- select theExtrudetool and click on the region defined by the last circle
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This is how this part will look later on when the screw heads are inserted

We can see that there dearancebetween the hub and the screw heads.
we were to seenterference where the screw heads would insersect the h
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be countersunk, but it would work without countersinking the holes. If the
is still no room, we could consider a #3 screw.




This will be our 3D printed part.

Creating the Mount Component

- click on theproject nameand selectNew Component

- name it using ya

irst name and last initial followed byt y a 2 da/giléeB_Mount

<4 BROWSER e
Bz | JoeBarbetta Fastening v1
'n- Document Settings @ Activate

Named Views

[+ New Component

& @Ml Origin

Y 5 sanriange: [0

2
>l
D
D

[=] Create Drawing

I§] Create Selection Set

("1 configure

B Rigid Group

[E Enable Contact Sets

- from the CONSTRUGQGienu selecOffset Plane

FE B

SELECT »

€= Physical Material

& Appearance

Creates a new internal or external component
in the assembly.

Select type and parent, then name the
component. For external components, select
location. For internal components, you can
select bodies to create a component for each.

Creating an Offset Plane

W =
INSPECT = INSERT =
(Jf offset Plane ] :
(% Plane at Angle
A9 Tangent Plane
{1} Midplane

{3 Plane Through Two Edges

- click on theface of the Flangeenter0.001for Distance and clickOK

<« BROWSER
4 © (5 JoeBarbetta Fasteningv2 O
£¥ Document Settings
B Named Views
& @l Origin
© Y, shatfiange,
Lod ®

D& Ml Origin

N R IS

Plane

Extent

0.001in

© OFFSET PLANE

R 1 selected S

| istance v

Distance  0.001in



- selectCreate Sketcland click on theConstructionPlane
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- from the CREATEenu selecRactangleandCenter Rectangle
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- click on thecenter of the middle circleextend the rectangle outward, tyg®85, press theTab key type0.85, and press the
Enter key The Tab key switches between the hieght and width values of the rectangle. This value is somewhat arbitrary
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 beimgtattache
may not be centered on the Origin. In that célse projecttion created for the center hole whould still allow centering the
mount on the part.
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Finish Sketch

- click on theHome iconat the View Cubeand zoom to achieve a view similar to that below
- select theExtrudetool and click on theectangular region and the center circte cause them to turn blue
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A value of 0.437 will be used ftite height of this block The determination of this valueas started by considering that about
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- enter 0.437for Distanceand clickOK
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- selectCreate Sketcland click on thé-ront faceof the body just created
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- rename theSketchto Front

- click on theConstruction icorto highlight it blu
- select theLinetool andmove the mouse over theen
- click at thispoint andextend the line downward

f the top edgauntil the blue triangleshows
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- 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
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- from the CREATEenu selecRectangleand Center Rectangle
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- click on thetop edgeof the bodyand on thetop edge of the rectanglgust created
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The sketch should look like that below. Note that it is OK if the dimension lines and values are in different locatmiisat No
the Front Sletch shows asmallred lock icon which indicates that the sktech is fully constrained.
- clickFinish Sketch
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- zoom into the sketch that was just created as shown below

- select theExtrudetool

- click on thethin rectangular areao the left and right of the center circle
- click on thethin rectangular area in the circle
- click on thetop and bottom half of the circleso that the region as shown below is all highlighted blue

- click on the area shown, which is selecting tbar face

Note that is selected through the part.
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- the extrude operation will indicate the mass to be cut away in red

- clickOK




















































































