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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 catidvenloaded from Schoology and then dragged into Chroarel
scaled down to 80%.
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The Fusion window will not allow its width to be reduced much so for smaller computer screens a trick is to clidRata the
Panel icorand then move the window to the left with the Data Panel off the screen.

B Autodesk Fusion 360 (Education License)

- O X
i% MrBarbetla v & q i+ qv A W Unitied x + 0O ©@ £ @ =
SOLID SURFACE MESH SHEET METAL PLASTIC UTLLITES
— EW Y & & O = @ N
1= 4 7
# > My Recent Data CREATE * AUTOMATE™ ~ MODFY~™ = ASSEMBLE™ = CONSTRUCT™  INSPECT®  INSERTT = SELECT~
OiJVDVEBarbettaiEthsser « BROWSER Py
V6] FRA @ (unsavea) O] \
D %# Document Settings \\‘
P JoeBarbetta-BT50 Rocket w-Textnext D Bl Named Views

822 D < Ml Orign

[}
"
’ @ Paperclip2

&l & QS @ 8-
M p > T £



The Fusion User Interface

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

This is what the final paperclip will look like in Fusion See comments after this screen shot.
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The expand arrows allow
viewing the contents of
Componentand Bodies
and Sketchegolders.

Note thecircled dotof the TheOrbit and Pan(hand icon) tools
Activated ComponentWhen one are commonly used jo adjust the

wants to work on a Component, itt | view of the design. After using or
must be Activated by rightlicking the Esc keys needed to exit the

on the Component Name and operation.

selectingActivate at the top of the The top rightView Cubes another
pop-up menu. method to rotate the view of the
When a project is reopened, the design.

Project at the top of the Browser i
Activated and a Component may
have to be Activated again.

Themouse wheelcan be used for zooming in and out. Theuse wheel
canalsoebe pressed to pan.



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.
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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) afid3yp8a
- from top Fileicon selecSaveand name the file.
Use your name followed byDoorHingeJige.g. JoeBarbetta DoorHingeJig(note the use of the underscore)
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Fusion on a different computer, your projects can be opened u$ingJS yfXm the topFileicon.

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/hameand last name initial followed by Door e.g.JoeB Door and clickOK
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The newComponenshould show in thérowser
Note that the area around the name is darkened and the circle with the dot. This indicates that iAigitteeComponent
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One reason to hate Fusi

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 reactivateighy-clicking on the Component Namand
selectingActivate. One can also click on the circle to the right of the Component name.
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Creating the Bottom Sketch for the Door

- select the topCreate Sketchool and click on thdottom rhombusto select the XY Plane.
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Clicking on the arrow next to the \!/
Component will allow one to open thq \ Select a plane or planar face
Sketches folder 2
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-zoom in and par(hand icon) to achieve a view similar to below. You may have to usmithied arrowto rotate the view. If
the curved arrows don't show, click on the center of the View Cube.

- note thevalues on the green axias an indication of the desired view and the position of\ew Cube

- click on thearrows next to theSgmponentname andSketchedolder.

- right-click on/theSketch Namen lecRenameand name iBBottom
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- select theRectangletool
- click on the origin (where the axes cross) and start dragging the other corner up and to the left

-type 1.375 presy theTab key type 2.5, and then press th&nter key

T . L
i R a~

M g JoeBarbetta_DoorHinge.ig v1*
S0 SURFACE MESH SHEET METAL PLASTIC MANAGE UTl

DESIGN ~ D @ (\)l AB |/_ %; @ Irf\./f i | O\

REATE~ MODIFY ~ CONSTRAINTS

«« BROWSER = N

4 © |[5 JoeBarbetta DoorHingelig vi

£¥ Document Settings

Sl

B8 Named Views
& @l Origin 1
© ®
b Ml Origin -
4 © gl Skeiches

=0 C 1.37510n v
SRy soton | origin |

A A Y A v

S0

G'L-
3
S0

The rectangle should look like that below. Note that the dimensions lines show the height and width of the rectangle.

- clickFinish Sketch
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- click on theHome iconat the top-left of the View Cub
- use themouse wheel to zoonto get a view similar to below
- select theExtrudetool, type4 and then press th&nter key

@ h- @ «-»-.

e JoeBarbetta_DoorHingeJig v1*

SOL SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES
—
Fi— —— O0—m
DESIGN ~ | 1./ | .ﬂ | —» L * ‘. ual .!- @
i —n C E * Ex
EATE v MODIFY » ASSEMBLE v CONFIGURE ¥
«« BROWSER ® : : : : @ EXTRUDE
4 © [l JoeBarbetta_DoorHingeJig v1 ) i ) ) ) i Type
S [ Document Settings - . , : : : |
o b : Profiles

\‘D\ B Named Views

b & Bl ongn - _ i . _ _ . | Start b erofile Plane -
i o ® : : : - - - Direction | A One Side -
PG> Ml Ongn 3 ) ) ) ) ) ' | ExtentType || Distance -
4 © j§f Shkeiches ' ! ! : ! !
) 'oooaorooooo M ) § - ) ) | Distance 0.00in
o <
TaperAngle 0.0deg
Operation () New Boay -
o [ ok | [ cancel |
0.00n :
There should now be a solid body as shown below.
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-right click on the&Componentname and seledPhysical Materiafrom the menu.
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save co Drag physical materials onto components or boc

the canvas or the Browser. In the In This Design s

& I'd Bottom
Save As

- scroll down to theWood folder, click on the folder and thendrag the Cherry block onto the bod§hat was created

- click on theClosebutton
- the body should look as it does on the right
- click on thecirclenext to the project name to activate the overall project
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We love McMasterCarr

Even if the hinge may be purchased elsewhere, McMa@ter is a great resource to get CAD models to insert into a design t
speed up the design process. Here we search for door hinges and click through categories to find a good match

- from the top right of the Fusion screen, selétsert McMasterCarr Componentinder theINSER™enu

INSPECT *

I Insert Fastener
4 J Insert Derive

&, Decal
&l canvas
B Insert SVG

YA

(M Insert McMaster-Carr Component

e

Insert a manufacturer part
((J insert TraceParts Supplier Components

- drag the bottom right of the McMaste€arr window to enlarge it to make it easier to search
- search fordoor hingeand click on the first categoifinges

@ INSERT MCMASTER-CARR COMPONENT

= BROWSE CATALOG
McMASTER-CARR. (=
®
Filter by 1,969 Products
Material Building and Machinery Hardware
Search Q
Aluminum Hinges
Brass Mount to doors and panels so
Bronze they can swing open and closed
Carbon Fiber
Glass 1,570 products
Iron

- scroll down toEntry Door HingeandyelL O Y Qi 06 St AS@S K246 YlIyeée KAY:
- click onMortise-Mount Entry Door Template Hinges

door hinge X | O

ORDER ORDER HISTORY

1,595 Products How can we improve? | Print | Forwar
#

Entry Door Hingesl
IMortise-Mount Entry Door Template Hingesl Mortise-Mount Entry Door

The mounting holes on these hinges Template Hinges with Bearings

form an industry-standard half-moon ~AdTRA Bearings allow these hinges to open
shape. \ and close doors smoothly. The
- ~ mounting holes form an  industry-
standard half-moon shape.
. )
(] )




- scroll down to the first item undeChromePlated LowCarbon Steet Dull and click on thdlue McMasterCarr number

32 Products How can we improve? | Print | Forward
AT TVTUUTTTTY
Oall Leaf of Daily Capacity, Pin Pin Pin Fasteners
Ht. Wd. Ht. Wd. Wd. Thick.  Motion Openings I|bs. Type Dia. Material Included Each

For Hellow Metal and Wood Doors
Primed Low-Carbon Steel

R R R A 0097 180° 45 40 Removable 1564" Steel Yes 1494A42 $16.17
312" 134" 312" 134" 312" 0119" 180° 205 45 Removable 17/64" Steel Yes 1494A11 797
PO SV UR 4" 0129" 180° 205 60 Removable 17/64" Steel Yes 1494A12 960
412 20 4 2 g 0.134" 180° 205 75 Removable 516"  Steel Yes 1494A43 964
412" 214" 412" 214 412" 0134" 180° 206 75 Removable 516"  Steel Yes 1494A13 1004
5" 214" 5 214" 412" 0145" 180° 205 100 Removable 21/64" Steel Yes 1494A15 2947
5 212" 5 212" & 0145" 180° 205 100 Removable 21/64" Steel Yes 1494A14 2843
|Chrome-PIated Low-Carbon SteeI—DuIII
T T3 37 138 317 0119° 180° 205 45 Removable 17/64" Steel Yes 947
PO U2 4" 0129" 180° 205 60 Removable 17/64" Steel Yes TOIA 1145
R Vi L L A4 an AN nAa2aAn 12N INR TR FPamawuahla RHe" Stoal Voo 1AQAARA o A7

- click onProduct Detailto get the drawings shown belo

Chrome-Plated Low-Carbon Steel—Dull
32" 134" 32" 134 312" 0119 180° 205 45 Removable 17/64" Steel Yes 1494A52 947

o

Wow! We can get this tomorrow.
It is difficult to find something that
McMaster/ | NNJ R2Say Q

Mortise-Mount Entry Door Template Hinge, | Each

Chrome-Plated Steel, 3-1/2" x 1-3/4" Door Leaf

Delivers tomaorrow

{[Proguct petail | 1€AD | 3-D Solidworks v | [ Download |
Mortise-Mount Entry Door Template Hinge
Chrome-Plated Steel, 3-1/2" x 1-3/4" Door Leaf
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uses screws. M P e o |
Dimensions are n ches, uriess noted S0 UshisnsSus Suswly Coapmny ;?xf::

- in the upper right of this screen find the below section
- select 3D STEP and click Download

$9.47 Each D Each

Delivers tomorrow

__Igll) |3»D STEP vm Download l




- marvel at the beautiful hinge that is now in your project
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Aligning Components
-from the MODIFYmenu seleciAlign
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- click in thecenter of the hinge leafwhich should show the indicated symbol
- click in thecenter of the edge of the dogrto get the same symbol to show

- ensure thatComponentds selected for the Object
- click onthe Flipiconand thenOK

- click on theRIGH

© ALIGN

() components ¥
X

I 1selected  x

¢

@

Capture Position ()

(i ] | Cancel ‘

Select geometry or snap point o
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If the Align did not work and you saud bad words read below.

One possibility is that the Door body is Not in a Door Component and a Bodies folder exists outside of a component.
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Bad

- right-click on theproject nameand selecNew Componentand set the Component name foor
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- hold the left mouse button down oBodylanddrag it onto the name of the new componentignore any warning message
that may be shown.
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- if there is an anchor symbol on the hinge component, Fgjluk on it and selednground From Parent

B C)l J’J 1494A52 Mortise-Mount Entry Dor...

Now you can stop saying bad words and return to the previous alignment steps.




- from the MODIFYmenu selectMove/Copy

- change theMove Objectto Components

- click on theHinge Component in the Browsemnd then the Blue horizontal arrow

- enter-0.125(note the minus sign), which should shift the hinge slightly to the left and@kck
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- click on theHome iconat the View Cubeto get a view similar to that below
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All this work and still no jig, lets get started

- click on theeye iconnext to the Hinge component to hide the hinge
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- select theSketchtool and click on théop of the Door
-ifa/ I LJ0 danBow hops up, clickapture Positio
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- Zoom into achieve a view similar to that below
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- select theOffsettool and click on aedgeof the door top
- type 0.02and press thdnter key
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- use theOffsettool again, click on one of thauter lines, type0.125 and then press th&nter key
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- select theLinetool again andstart this line at the end of the last line drawn

- drag the linevertically downand click when itneets the

<« BROWSER e

FIRCON f; | JoeBarbetta DoorHingeJigv2 [O]

ﬁ' Document Settings

bottommost line

Bl Named Views
& @l Origin

@ @l Skefches
® ¥J JoeB_Door:1
& () 1494A52_Mortise-Mount Entry Do:...

OTTI T ET W

90.0 deg

- select theTrimtool and click on th€ lines pointed to by arrows

# h- @ ‘\vr)v-

SOLID SURFACE MESH SHEET METAL
DESIGN ~ N ] n 2 |
S>OONA THEN
CREATE ¥ MODIFY v
« BROWSER °

FRRON fr  JoeBarbetta_DoorHingedig v2 [O)

£¥ Document Settings

I JoeBarbetta_DoorHingelig v2*
PLASTIC MANAGE UTILITIES SKETC

1L 0= dE

CONSTRAINTS v CONFIGURE ¥

8 Named Views
& @l Origin
© @l Sketches

© ¥J JoeB_Door:1 \
& EJ 1494A52_Mortise-Mount Entry Do...

VNN (VTN TV

Select curve section to trim
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- right click on theProject nameand selecNew Component
- name the component with youfirst name last name initial underscore andJig e.g.JoeB_Jig
- click on thearrow to open the Sketches folder amfilag Sketch1 onto the new component name
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- select theExtrudetool
- click on thesketch profile
- type -3.5 (note minus siyQ) and press tkmter Key
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- click on thecircle of the Project Naméo Activate the entire project

- click on theeye iconfor the hinge

- under theMODIFYmenu selectlignand ensure thaComponentss selected
- click on thetop edgeof the hinge, then the¢op edgeof the jig, anth¢lickOK
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- select theSketchtool and click on thdéace of the jig
- click onCapture Positiorif the Capture o Revert Component Positions window shows
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- click on theedges of the 3 holeand thenOK
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- click on theeye icon for the Hingéo hide it
Oh No! Forgot to activate the Jig Component before creating the last sketch!

- drag thelast Sketclcreated onto thelig Component namand click on theCirclenext to it to Activate
- right click on the name of that Sketch and Renamkeldtes
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The information page on for the hinge specified the use of No. 9 screws for mounting.
This would be a wood screw, unless the door is made of Unobtanium.

Here No. 9 Flat Head Wood screws were found in McMa&St&er. To prevent wood from splitting, a pilot hole
should be drilled into the door for each screw location. This also reduces the torque needed to prevent stripping
the screw head.

It is important to use a specified pilot hole size. If this hole is too small, the wood may split. If the hole is too lar
the screw may pull out. Note that there are drill sizessoftwood vshardwood. A cheaper door is likely

softwood, ie. Pine, Fir, or Spruce. A more expensive door mayhlaedavare, ie. Maple, Walnut, OakSoftwoods

are harvested frontonifers(trees with needles and pine conedjardwordsare harvested frondeciduoustrees

(with leaves). Conifers grow more quickly, which contributes to softwood being cheaper.

We will assume softwood for now, which shows a specified pilot hgtetofc. MNéte that this pertains to Ao 9.
screw. Other size screws would have different pilot hole sizes spedNiet. that the size, No. 9, only reflects the
diameter of the screw and Not its length.

McMASTER-CARR. [ voco s

Filter by Clear all 22 Products
System of Measurement ’ About Tapping Screws
Inch More
Screw Size @ ~ Hde B Steel Phillips{ Flat Head Screws for Wood
\ \ \ \ b i t These screws are beveled under the head for use |
# To prevent splitting, drill a pilot hole slightly smaller 1
. A 3 g0
\(/ Zinc-plated steel screws resist corrosion in wet em
Mo. 2 Mo. 14 58"
Mo. 3 Mo. 16 34" Head
No. 4 No. 18 M5 Drive [ Softwood Hardwood | Approximate
No. 5 No. 20 M6 Lg. Dia. Ht. Size | Drill Bit Size Drill Bit Sizg Threads per Inch
No. 6 No. 24 M ch-glamd Steel
. 0.
No. 7 18 M10 58" 0.358" 0.108" No.2 | 564" 7/64" 14
No. 8 /4 M12 34" 0358" 0108" No 2 | 564" 764" 14
+Mo. 9 5/16" M16 1 0.358" 0108" MNo.2 | 564" 7i64" 14
No. 10 /8" 11/4" 0.358" 0108" No. 2 | 564" Ti64" 14
' :.. 11/2" 0.358" 0108" No. 2 | 564" Tl64" 14
No. 12 1/2 2" 0.358" 0.108" No.2 | 564" 7/64" 14
3 0.358" 0108" No.2 | 564" 7l64" 14
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User Parameters

If there are multiple features with the same dimension, it can be helpful to define User Parameters. A parameter essentia
works as a variable that is chosen for a dimension. This parameter can then be used as a dimension for multiple features
asholes. For example, if a parameter is set for the diameter of a group of holes, and one wishes to change this diameter,
one parameter value can be changed and all the holes will be modified. Otherwise, one would have to manually redefine
dimenson of each hole separately. This not only saves time, but also ensures that all the features using that parameter w
changed. When doing so manually, a feature could be missed.

- from the MODIFYmenu selecChange Parametersvhich appears near the bottom of the list.

- if a message window pops up, click@&or Closebutton

- click on theticonand enterHole_Pilotfor the Nameand5/64 for the Expressiorand then clickOK

- click on theticon again foHole_Correctiorand0.01

Consider using names that can be easy to access. For example, one can start each dimension associated with a hole ste
& A (HGlet & 2 KSyYy fF GSNJI I LILX walishod all theHbl phihmétsra. 3t NbuldiaBd b& yofed that a
fraction or formula can be used for the Expression.
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Enter Comment

Comment
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- use the+icon again to create @%parameter namedole_Jig
- in the expression box typeand selecHole_Pilot
- then type a+sign and then typé& and selecHole_Correctionas shown on the right picture and cliok

comment T sinh Function Expression: (5/64)* 1in

Add User Parameter X  Add User Parameter X
Name Hole_Jig Name Hole_Jig
Unit " " Unit in hd
Expression - .
* Expression Hcle_Fllot+h|
Value Hole Correction 0.01in T z Hole C om 0.01 1 :
: ; alue I
Hole Pilot 0.078 in Lo Coneon D mml
T cosh Tunction T 0,078 in \ Hole_Pilot 0.078 in Value: 0_-[” in
Jr cosh Function Expression: 0.01 in
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The 3 parameters enter should appear as below.

- clickOK
PARAMETERS
Jfr By Filter all parameters + 3 B B ~utomatic Compute
Parameter Name Unit Expression Value Comments
Favorites
v ﬁ User Param...
< User Pa.f Hole_Pilot in (5/64)*1in 0.078
=" User Pa..] Hale_Correction in 0.011in 0.01
<% User Pa. Hole_Jig n Hole_Pilot + Hole_Correction 0.088
v O Model Para...
> [_] J0eB_D..
> D JoeB_Jig
(i ] 0K

- if the Sketch mode has been exited, one can right click omtilessketch and seledEdit Sketch
- select theCenter Diameter Circlool and click on theenter of the violet circleand pull the circle edge out
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- perform the same steps for thether two holesand then click=inish Sketch
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- click on theHome iconat the View Cubeand adjust the view similar to that below
- select theExtrudetool and click on théhree small circles
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- type -1 (note the minus sign) and cli€k
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- select thePress Pultool and click on theurface with the holesand type0.5, and clickOK
This was done to create deeper holes in the Jig to help keep the drill bit perpendicular to the door surface.
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- click on theeye iconfor the Doorto hide it andadjust the viewto see the other surface of the jig
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-selecttheShelli 22t ®© L¥ GKS

- click on thesurfacewith the holes
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-type 0.175and clickOK
This is done to reduce the amount of plastic use.
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It also makes the design look cool.
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- select theFillet tool and click on thesurfaceas indicated
- type 0.05and clickOK
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This is the result. The purpose of the fillets adds some strength.

- use theView Cubeo achieve a view similar to that below.

- under theMODIFYmenu selectChamfer

- type 0.02and then clickOK

This chamfer will make it easier to insert a drill bit into the hole.
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