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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 camidvenloaded from Schoology and then dragged into Chroared
scaled down to 80%.
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The Fusion 360 window will not allow its width to be reduced much so for smaller computer screens a trick is to click on th
Data Panel icorand then move the window to the left with the Data Panel off the screen.
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Considerations for DFM (Design For Manufacturing)

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

With a design that targets 3D Printing, a major consideration is the print orientation. The printing starts by prinfirgj the
layer on the Print Bed (also called the Build Plate), which is representing by the grid. This is the front and badsigfrtlie d
the Cura Slicer program. The printer then prints layer upon layer. For this design a layer thickness of 0.15 mm was chos
which results in 176 layers.
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overhangs, except for that at the corners. However, the corner overhangs still adhere to the 3D Printing 45 DegreecRule,
is discusad later in this document.

By eliminating overhangs, there is ho need$opports 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 supp

The vertical orientation also minimizes the area of the print bed that each frame occupies, thus allowing more frames to
printed at one time.

/m}\ —

Another design consideration concerns tBem.

By defaulfthe Cura Slicer software will generate an
extension of the first layer around the bottom of parts. T
I A Reéd adhesiod o6& LINBGSyuAy3a a
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 wil
y2id 0SS aOtSlyeéod 2SS Oly S
the frame by adding & 6 f 2 Onembedshown as the thi
edge extending slightly out from the front of the frame.

Brim Block




Changing the View of a Design
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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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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 Fusion

- openFusion If there is no icon on the Desktop, use the Windows search (magnifying glass icon) afid$pé
- from top Fileicon selecSaveand name the file.
Use your name followed by DFramee.g. JoeBarbettalDFrame (note the use of the underscore)
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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"BROWSERlick thearrow next to Document Settings
- click on theedit iconthat appears to the left when you hover ovidnits
- 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 first gfameand last name initial followed by Frame e.g.JoeB Frame and clickOK
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Note that the area around the name is darkened and the circle with the dot. This indicates that iAtitteeComponent
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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 reactivataiyhy-clicking on the Component Namand
selectingActivate. One can also click on the circle to the right of the Cetfiponent name.
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Strategizinghe CAD Process

The CAD (Computer Aided Design) process itself involves a lot of creabieigiuse 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 ana then &
later point in the process tMirror 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.

[r—

Below is a summary of the transitions from a simple shape to the point before the text is added. The rest of this documen
provides the details for these steps. There can be many different paths that can be chosen to arrive at the finalTdesign.
gereral methodology here is cutting away sections from the original L shape.




Creating the First Sketch

- ensure that thenew component is Activéhas a dot in its circle)

- select the topCreate Sketchool a

click on théront rhombusto select the XZPlane.
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- ensure the upper righView CubedisplaysFRON®&s shown. If not, return to the previous step.
-zoomand use the Pan (hand icon) if needed to adjust the view to be similar to that below
- click on theExpand Arrowgo open both the Component and Sketch Folder
- right-click on theflefault Sketch Name, Sketchl, selBename and change the name feront
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- select theRectangletool

- click on theOriginto start the rectangleand drag the other corner down and toehight.

- type 1.1 for the height, press the Tab key, type3 for the width andthen press theEnter key

Note how theTab keyallows one to jump between multiple dimensions of an item being drawn.
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Specify size of rectanale

- select the topTrimtool and click on thdottom andright edgesof the rectangle to delete these edges
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- select the topLinetool
- click at theend of the top lineas shown, extend the line down, tyfe54, and th

en theEnter key Clickinish Sketch
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Saving and Reopening a Project

- even though you are far from done sel&avefrom the topFilemenu

- clickOKin the Save popup window. The Version Description can be kept at its default.

- close the Project by clicking on thXeon its top tab
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-selecth LJS yfom the Filemenu and open your project
Note that the component last worked on is no longer Active
and the Sketches folder is closed.

- click on thecirclenext to yourFrameComponen%‘
- click on theExpand Arrowgo view theSketches
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- right-click on theFront Sketch and seleddit Sketcho continue working on it
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You will need to make the Frame Active each time you open your project.

- select theLinetool and click on thend of the last line drawn
- extend the line to the left(keeping it horizontal), typ&.6 and then theEnter key
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Specify next point

- select theLinetool and click on thend of the last line drawn
- extend the linedown (keeping it vertical), typ®.56,and then theEnter key
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- select theLinetool again. Click on thend of the last line dravn and extend it to the left.
- when it reaches the point to close the shapé¢ckand the ghape should fill in with light blue.
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The Sketch should look similar to this. Note that the thin dimension lines may look different.
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- click on theHomeicon at theView Cube
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Now we need to create the slot that the ID will slide into.
- by holding thdeft mouse button downon theView Cubeand tuming it, adjust the view similar to that shown below
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- click on theCreate Sketchool, hover over thesmall rectangular Fagavhich will turn it a lighter coloas shown
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- zoom inso that the view look similar to that below
- you may need to rotate the view using tharved arrows at the upper right of the View Cubéf the curved arrows do not
appear, click on th8OTTOMace of the View Cube.
- right-click on the new Sketch Name and select Rename to change the nabaedSlot
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3D Sketch

- click on theRectangleool and starting at the the top left corner create a rectangle with a heigbt@and width 0f0.08,
You can use th&éab keyto switch between the two dimensions.
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A Fusiomprofessional may telfouthat Construction Lineshould have been used for the 0.04 x 0.0€
rectangle, but you can sapuded LQY 2dzad GUNBRAYy3 (2 3AS4G Ye

- click on theRectangletool again and start a rectangle from thettom right of the 1st rectangleand set itsheightto 0.04
andwidth to 1.72 Note that the 1.72 dimension will not show because it is off the screen to the right.
- clickFinish Sketch
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- use the View Cube to attain a view similar to that below.
= B o N I JoeBarbetta_IDFrame v1* x + O @ A @ .
SOLID SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES
DESIGN ~ il = T (i.. D ' i -» ¥ m % { el E
I & e P e UE [ =l k
CREATE ¥ MODIFY * ASSEMBLE v CONFIGURE~  CONSTRUCT~ | INSPECT~ INSERT ~ SELECT ¥
«« BROWSER e
4 ® [ JoeBarbetta IDFrame v _ | == = X

lwewion)
=

£¥ Document Settings

&> @l Origin

° ®
> <& Ml oOrgin

> © [l Bodies

4 © [l Sketches

[
[ @Ml Named Views
b
4

& |-_i'| Front
® [j camsiol




- click on theExtrudetool and click orboth the smaller left and larger right interiorsf the rectangle.
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Specify distance and taper angle
- type -0.685 (note the minus sign).
- ensure thatOperationis set toCutand then clickDK The result should be that of the inset picture.
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-zoom in to the end of the frame and from tiMODIFYpull-down menu selec€hamfer
- click on the3 Edgesiround the slot, typ®.02, and clickOK The result should look like the inset picture.
These chamfers Will make it easier to slide an ID card into the slot.
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- adjust theViewto access the back area as shown.
- click on theCreate Sketchool and click on the badkace
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- rename the new Sketch t@earCutAway
-zoom in and, if needed, use tleeirved arrowsat the View Cubeo attain this view
- click on theRectangleiool and create a rectanglkgtarting at the upper right cornewith a height 0f0.08and width 0f0.25
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- create another rectangle from thizottom left of the last rectangleto the bottom left cornerof the Face
- clickFinish Sketch
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- click on theExtrudetool and click on the rectangular profile just created and ty@@8 (note the minus sign)
- ensure theOperationis set toCutand clickOK
The result should look like the inset picture. This cut operation was to remove plastic to reduce printing time.
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- click on theCreate Sketclool and click on theecessed area
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- rename the Sketch t€lipGuide
- create aRectanglestartingat the upper left of the Sketch area with a height @f33and a width 00.25. ClickFinish Sketch
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- adjust theViewto access the top of the frame
- click on theExtrudetool

- click on thesmall Faceas shown and then click on thep Face of the frame The small Face should move up so that it is
level with the top\as shown in the inset picture.
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- click on theFillettool (pronounced with a hard T and not likee piece of fish)
- click on theEdgeas shown, typ®.06, and clickOK This rounding is mostly faesthetics
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- in the MODIFYpull-down menu selec€hamfer Click on themallEdgeas shown, typ®.1, and clickOK
This chamfering is also added &®sthetics
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For the Edge we just Chamfered, a Chamfer is a better choice compared to a Fillet because the frame will be printed upsi
down and the Fillet would violate the 45 Degree Rule.

The angle between the edge o
the chamferand the Build Plate
neverless than 45 degrees

The angle between the edge of th
fillet and the Build Plate is less th
45 degreesn this region.
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- click on theFillettool
- click on thelnner Edgeas shown, typ®.05, and clickOK This rounding is mostly faesthetics but the fillet also provides
some strength. A Skarp inner corner is vulnerable to stress concentrations that can lead to a crack forming.
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Now for a really neat step!
- from the CREATRull-down menu selecMirror
- click onSelectnext to Objectsand then click on the framBody
# K @ & -2~ @ JoeBarbetta_IDFrame2 v4* X + {
SOLID MESH SHEET METAL PLASTIC UTILITEES
. 7] = R A & b
- | M FOUSSH B M =
MODIFY ¥ ASSEMBLE ¥ CONSTRUCT ¥ INSPECT ¥

<« BROWSER

© WIRROR
4 © (5 JoeBarbetta_IDFrame2 v4

D #* Document Settings Object Type () Bodies

D Bl Named Views

D B Selection Sets

D & @l Origin

PR @ iocs Frame:t [O
D & WM Origin
D © @ Bodes
A © @l Sketches

Mirror Plane Q Select

(i ] Cancel

& 14 Front

%

CardSiot

(:
i
=3

Rear

%

ClipGuide



- click onSelectnext to Mirror Planeand then click on th&aceof the frame
- ensure thatOperationis set toJoinand clickOK The inset\picture shows the result.
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- click on theCreate Sketctool and click on théop Faceof the frame
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- zoom into the top of the frame as shovamd rename the Sketch ©lipSlot

- click on theLinetool and click on theenter of the bottom edge When the mouse is over the center poinbkie triangle
will appear.

- type 0.09, click, and press th&sc key
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- from the CREATRull-down menu selecRectangleand Center Rectangle
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- click on thetop of the Linejust createdand expand th&CenterRectangle
- type 0.32for the widthy, press th&@ ab key type0.045for the height, andtlick




- from the MODIFYpull-down menu selecMove/Copyand click on theenter of the Rectangle

- move therotation handletowards the left to rotate the rectangle until0.0 deg(note the minus sign) is achieved

- clickOKand thenFinish Sketch




- adjust the View slightly as shown below
- click on theExtrudetool and then click on thénterior of the angled rectangular area

-type-1 (note the minus signand the light red section|indicates that the rectangle is being cut through the frame.
- clickOK
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- adjust the View to access the other side of the rectangular slot just created
- from the MODIFYpull-down menu selec€hamfer
- click on the4 Edge®f the slot, type0.02 and clickOK These chamfers will make it easier to push the paperclip through.
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Adding the Front Text

- return to the Homeview
- click on theCreate Sketctool and then click on th&ont Face
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- select theTexttool in the CREATRull-down menu
- if this window like thispops U K SO ( KS 5 2 y Qlieckddkan théniClk®BK It-eSseénfiaffy announces a new
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Parametric Text

You can reference Text as a parameter in sketches, features, and
configurations. To create them:

* Add text to a Sketch to create a new parameter automatically.
® [n the Parameter dialog, create a new user parameter with Text unit
type, then reference it in a sketch or add it to the Configuration Table.

Learn more

() pon't show this again




-zoom in similar to that below and rename tB&etchto Text
- define a rectangle for the Text Extents by cllcklng orcnh\g:n at the top left cornerand then on theight edgeas shown
LT &2dz OFryQid OftAO0O1 Fid (K hNAIAY Y2@0S GKS FTNI|YS (G2 GKS

- in the TEXTwindow enter yourtext for Text See the note in the top red box for the use of single quotes.

- click on theCenterandMiddle icons forAlignment

- try different values in thédeightbox to set the desired height. Hede27A & dziA SR @ LT (KS GSEG R
- as per personal preferendgoldand/or Italicscan be selected for th&ypefaceand theFontcan 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.

- clickOKwhen done and thefrinish Sketch

As the magnified view of the Text en
shows on the right, théext must be
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