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Using This Document

The best way to follow this document isreduce the width of the Fusion 360 windoand have this pdf document open in
Chrome browser as shown below. This document casidvenloaded from Schoology and then dragged into Chroared
scaled down to 80%.
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Using Fusion 360 for Rendering
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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 icomnd then move the window to the left with the Data Panel off the screen.
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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~
<« BROWSER Q|
PRAE (nsavea [O) \
D #F Document Settings \‘-._j
D B Named Views
o LT &2dz R2y Qi as8$s GKS
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 bySocketHoldere.g. JoeBarbetta SocketHolder(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 appears to the right when you hover ovgnits
- ensureActive Unit

2 E- @

S g JoeBarbe
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— — y .
DESIGN » II & (© T “_' Y ! 'J -t
p .l. \_ m—m | C

CREATE v MODIFY v

«4 BROWS = @ CHANGEACTIVE UNITS
4 l:f, Unit System inch {in), ouncema... =
4 ¥ Document Settings
.L___‘l Units: in, ouncemass I:_ﬁj:
& Origin
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.



Parametric Modelling

"Parametric Modelling" is a powerful feature, wherein variables can be created, which can then be used for dinansions
text. One can later change values using this window to nthk@ges oadjustments to a designPalameterscan be added
one by one, but you have a nice teacher who is willing to show you how to import a whole bunch of paramggrstarted.

- from the MODIFYmenu selecChange Parameters

- If a window abouParameteric Texpops up click it©Kbutton.
SOLID SURFACE MESH SHEET METAL

L P LIyT )

«« BROWSER ° |__lv Press Pull Q
(Y Fillet F

4« o [N (% Chamfer
4 -ﬂ- Document Settings l_JSheII
Q Units: in, ouncemass (% Draft

B e

| B Manage Materials LaQa |
at the bottom.

fr Change Parameters
Compute All Ciri+B

DESIGN ~

£

- in the PARAMETER@ndow that just opened, click.

PARAMETERS X
Ix g Filter all parameters + S E B Automatic Compute
[ Parameter Name “ unit l Expression

Favorites
_f‘e‘ User Parameters
D Model Parameters

° ok

- In the popup window one can set thame, Unit, andExpression ClickCancebecause we will use another method.

Add User Parameter X

Name Frter Name | There is also BInit selection.

unit [i - +——— For most parameters, one will

expression | Enter Expression | likely usein (incheg, however,

value this assignment also us@®xt
enter Comment andDimensionlesdor some

Comment parameters.

(i ] 0K Cancel |



- In thelower Windows Task Baglick on the Search icon and enféotepadin the search text box.

Note that ifNotepadcannot be opened or if the following data cannot be copied, the values can be entered individually usil
the method previously shown. These steps are for usindrtipert feature. Note that Macs have a Notepad alternative.

am | Q=

- select all of the text in the below box and rigtlick and selecCopy.

Name,Unit,Expression,Value,Comments,Favorite
DriveSize,in,0.375in,0.375, false
DriveSizeAdj,in, -0.020in, -0.02,false
Socketl,Text,"3/8", 3/8,,false
Socket2,Text,"7/16™,7/16,,false
Socket3,Text,"1/2™,1/2, false
Socket4,Text,"9/16",9/16,,false
Socketb,Text,"5/8™,5/8,,false
Socket6,Text,"11/16",11/16,,false
SocketSpacing,in,1 in,1.00,,false
SocketCount,,6,6,,false
PegHeight,in,0.4 in,0.40,,false
PegSlotRatio,,0.25,0.25,,false
TextHeight,in,0.2 in,0.20,,false
TextPosY,in,0.55 in,0.55,,false
BodyLength,in,6.0 in,6.0,,false
BodyWdith,in,1.125 in,1.125, false
Shift2,in,0.01 in,0.01,,false
Shift3,in,0.01 in,0.01,,false
Shift4,in,0.01 in,0.01,,false
Shift5,in,0.01 in,0.01, false
Shift6,in,0.01 in,0.01, false

- In Notepad righiclick and seledPaste Alternately, one can pressrl and thev keys.
E  *Untitled - Notepad - O X

File  Edit  View 3

Name,Unit,Expression,value,Comments,Favorite
Dr1ve512e in,0.375 in,0,37 5,,fa15e
Dr1ves1zeAd1 1n, -0. 020 in,-0.02,,false
socketl,Text,"’'3/8'" 3/8,,Talse
socket?,Text, ' '7/16 ",7/16,,false
SucketB,Text,“‘lfz IZ,, alse
50cket4,Text,“'9flE 9/16, ,false
socket5,Text,"'5/8"" ! ,,%
SocketE,Text,“‘llflﬁ ",11/16, ,false
socketspacing,in,l in, 1i.00
Socketcount,,ﬁ,ﬁ,,fa1se
PegHeight,in,0.4 1n,0.40, ,false
Peq510tRat10,,D 2510 25,,%a15e
TextHeight,in,0.2 1in,0.20,,false
TextPosY, 1n10 55 1m, 55,,%315e
BodyLenqth 1n 6.0 1n 6 0,,false
Bodywdith, 1n .125 1n 1.125, ,false
shitt2, 1n,0 Dl 1n,0.01,,fa15e
shift3,in,0.01 in,0.01,,false
Sh1ft4,1n,0.01 in,0.01,,false
shifts,in,0.01 in,0.01,,false
shifté,in,0.01 in,0.01,,false



- from the Filemenu selecSave

- select theDownloadsfolder

- changeSave as typeo All files (*.*)

- change thd-ile Nameto SacketOrganizeParams.csy csv stands for comma separated values
- clickSave

! Save X
& ~v L > Downloads » v G Search Downloads 2
Organize New folder = - (7]

> Home Name I
IR Gallery ~ Earlier this month
~ Last month
Bl Desktop »
| I - Downloads I ;P|
= Documents »
PA Pictures »

File namey SocketOrganizerParams.csv v
Save as type] Text documents (*.txt) ~

A Hide Folders Encoding: UTF-8 R Cancel

- in the PARAMETERS window click onrfygort Parameterscon
- at the bottom of the nextMPORT windowclick Select from my computex

PARAMETERS X
ﬁ" fr:_ “* Filter all parameters + = E @ Automatic Compute
Import Parameters
[ Parameter Name ﬂ Unit l Expression  Imports user parameters from an external
Favorites

'FT llser Parameters

- select theDownloadsfolder and the file from Notepad. Cli€pen

ﬂ Open X
&« v N 4 > Downloads » v G Search Downloads PR
Organize ~ New folder =~ [0 0

> Home Name I
Ej Gallery I ~ Today
Desktop » o™ | SocketOrganizerParams.csv
- Downloads by
= Documents »
PN Pictures »
File name: |SocketOrganizerParams.csv V| All supported files (*.csv) ~

Cancel




Ascreen will show, which lists all the parameters from the opened file. If Fusion deteatsrarsg; they will be shown.

- clicklmport
i ﬂ Select Parameters - SocketOrganizerParams.csv X |
I Name H Unit Expression Value Comments Favorite I Status
Name ¥ |Unit  * Expression Value ¥ |Comments * |Favorite © ‘

DriveSize in 0.375in 0375 false @ ox

DriveSizeAd] in -0.0201n -0.02 false c oK

Socketl Text 38 3/8 false @ ox

Socket2 Text 7/16' 716 false @ ok

Socket3 Text /2 1/2 false O 0K

sockets Text '9/16 9/16 false @ ok

Sockets Text '5/8 5/8 false @ ox

Sockete Text '11/16 11/16 false o 0K
SocketSpacing in lin 1.00 false O oK

SocketCount 6 6 false @ ok

PegHeight in 0.41n 0.40 false O 0K

PegSlotRatio 0.2s 0.25 false O oK

TextHeight in 02in 0.20 false @ ox

TextPosY in 0.55in 0.55 false @ ok

Bodylength in 6.01in 6.0 false c 0K

Bodywdith in 1.1251in 1125 false a oK

shift2 in 0.01in 0.01 false @ ox

shift3 in 0.01in 0.01 false @ ok

shifts in 0.01in 0.01 false @ ox

shifts in 0.01in 0.01 false @ ok

shifté in 0.01in 0.01 false @ ox

(i ] Cancel

All the parameters should now sham the window (not all are shown below to allow the window to fi§lickOK

| PARAMETERS

X

Note howsome parameter
have units set a¥extand
somedon®show a unit

Jfr fn ¥ Filter all parameters + 3 B @ Automatic Compute
[ Parameter Name l Unit ﬂ Expression ==
Favorites

v _fl‘ User Parameters

<%z User Parameter DriveSize in 0.3751n

<> User Parameter DriveSizeAd] in -0.0201n

¢ User Parameter Socketl Text '3/8'

<7 User Parameter Socket2 Text '7/16'

=%z User Parameter Socket3 Text /2

<> User Parameter Sockets Text '9/16'

¢ User Parameter Sockets Text '5/8'

¢ User Parameter Socket Text '11/16'

<% User Parameter SocketSpacing in i

<% User Parameter SocketCount 5]

+f User Parameter PegHeight in 0.41n

¢ User Parameter PegSlotRatio 0.25

> llcar Daramatar TavtHainht in na7in




Creating the First Sketch

Note that a Fusion expert may tell you to create a Component first. JusDsay. I'm just makinga hole gaugé'

- select the topCreate Sketchool and click on thédottom rhombusto select the XY Plane.
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D #¥ Document Settings .\“\\
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[ Bl Named Views ~
> < @l Origin \,\\\\ : S
:’\\\ ! =

\\\ >
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\ Select a plane or planar face

-zoom in as shown below. The scale labels can give an idea of how far one is zoomed/iew TCbeshould indicate you
are sketching on th&op X-YPlane
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Whenever a new Sketch is created, it should be named.

- click on thearrow to open the Sketches folderght-clickon the default nameSketchland selecRename Change the name
to Body.

« BROWSER =

Sl

PRGN | JoeBarbetta_SocketHolder va [U]
D %¥ / Document Settings

B Move to Group

[ Create Selection Set

Sl

() offset Plane

(C1 configure

) Slice Sketch

X Delete Del

Rename
- gy

r—

- select theLinetool
- click on theOrigin, extend the lindgo the right, typeb, selectBodyLength and press th&nter key
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Value: 6.00 in
Expression: 6.0 in

3 8]

\l
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- select theLinetool again and click on th@riginagain extend the linedlown and useBodyWidth

<4 BROWSER e

PR T JosBarbetta_SocketHolder v3_[U]

> £F  Document Settings

=,
(8]

D @l Named Views fx: 6.00
D <& Wl Orgin
4 © @l Sketches

S0

© [} BodyTop

[N ) 2 - =] - }
[ &) 3} |

=
g
110 .
8|

gth 6000

BodyWdith 1.125 in

Value: 1.125 in
Expression: 1.125 in l



- select theLinetool again andstart a line from thdast pointandextend the lineto the rightand useBodyLengthagain

- then drawanother lineup to close the profile.

«4 BROWSER

ol T JoeBarbetta_socketioider v3_[Uj

b #F Document Settings
b Bl MNamed Views

D & @Ml Origin

4 © §ll Sketches

®© I__ﬁ' Body Top

) 8]
w

iy

L
4]

fx: 1.125

fx: 6.00

- click on theHomeicon at theView Cub
- select theExtrudetool. If the Extrude tool is not visi
- enter0.1for the Diganceand clickOK

CREATE menu.

SOLD SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES
iIr CCl= P sl LE
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CREATE~ MODIFY ~ ASSEMBLE CONFIGURE * CONSTRUCT ~
44 BROWSER e
® EXTRUDE
4
e @ ® Type
[ Q- Document Settings
— Profiles
[ mll Named Views
D <% @Ml Crigin ,\Q\ Start
4 © i, Skeiches,, . Direction
Body T
° Extent Type

Taper Angle

\ Operation

The body should look like that below.
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- select theCreate Sketchool andclick on thetop surfaceof the body

- rename the new Sketch d®op Features

- click on thearrows next to BROWSER to close it tp make more room. It can be reopened when needed.
SOLID SURFACE MESH SHEET\METAL PLASTIC MANAGE L

@g]ﬁiz: B OwP 38 e

CREATE~ MODI ASSEMBLE ~

ROWSER

a © ®
> ¥ Document Settings
D Ml Named Views '«
& [l Origin
© il Bodes
© M Skeiches

b T

Select a plane or planar face

& 4 Body Top

- Zoom in and paiholding the maise wheel down)o achieve a view similar to that below.
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¥ Options

Linetype

BROWSER

Look At

Sketch Grid

Snap

slice

COMMENTS

Profile

Points

Dimensions

Constraints
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Projected Geomelries

Construction Geometries

()

click on theConstructionicon for Linetype to highlight it. This will cause drawn line to be dashed.
- create a line downwward from th@riginwith a length of0.45andone to the right with length 08.5
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It is OK if the thin dimensior
lines look different.One can
also click on the dimensions
and move them.
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- from the CREATEenu select Rectangle aiZener Rectangle
SOLID SURFACE MESH SHEET METAL PLAST

DESIGN ~ 9 |:| @ ('\_I AB If_ -%; C 'f\.z'

MODIFY ~

. . Line L
Rectangle B | (1 2-Point Rectangle C
Circle b -+ 3-Point Rectangle |
Arc »| =] Center Rectangle

Polygon »

- click on theConstructionicon toturn off the highlightingto drawnormal lines
- click on theendpoint of the 0.500 lineand expand the rectangle outThe next few steps are tricky. Try not to say bad words
- type d. DriveSizeshould be highlighted. Press theté&r key.

@ SKETCHPALETTE

¥ Feature Options

Rectangle

L
<
=

EROWSER

¥ Options

PO

Linetype

Look At

Sketch Grid

DriveSize 0.375 in Snap

COMMENTS

DriveSizeAdj -0.02 in Value: 0.275 in
BodylLength 6.00 in Expression: 0.375 in
BodyWdith 1.125 in Profile

Slice

8 08 @ m

- thentype + (plus sign) and anduse thedown arrow to selecDriveSizeAdand press thénter Key

=
e 0.546 in _
=
Q Note that a dimension can be a single
= 2 parameter or an equation using one o
o more parameters.

Here we usedriveSize + DriveSizeAd
- This is done because a common
= Drivesize +d DriveSize can be seteil/4, 3/8,or 1/2
= . :
= o st vl can e ppl
= DriveSizeAdj -0.02 in

BodyLen-gth 6.00 |-n Value: -0.02 in
BodyWdith 1.125 in Expression: -0.020 in



- press theTab key which should then select the other dimension of the rectangl
- Typed, press theEnter key type+, arrow down toDriveSizeAdjand press th&nter key
- press theEnter keyagain to complete the rectangle.

v Fe

Rect

DriveSize 0.375 in
DriveSizeAd;j -0.02 in
Bodylength 6.00 in
BodyWdith 1.125 in

EROWSER

=10

-iveSizeAd] ~ Sket

Snap

COMMENTS
0

Slice

Profi

- move the dinension lines t@achieve a view similar to that below
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Profile

COMMENTS

Points
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select theOffsettool. If it is not visible, select it from tHdODIFYmenu.

click onan edge of the rectangle

enter-0.075(note the minussign). If the red rectangle appears inside the blue rectangle, cliddinieon.
clickOK
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click Finish Sketch
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- click on theHomeicon at theView Cubeand Zoom in to achieve a view similar to that below
- click on theBROWSER arrovis reopen it

- select theExtrudetool and click orthe inner rectangle

- in the Distancebox typep and selecPegHeight
- clickOKin the EXTRUDE window
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D &> @ Orgin
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4 © M, S5, e || Ditance ;
& I Body Distance lp |
T’Dp Features T = e
TaperAngle |i | PegHeight 0.40 in
PegSlotRatio 0.25 unitless
Operation TextPosY 0.55 in
SocketSpacing 1.00 in
o TareeT l
- click on theeye iconnext to Top Featureso make the Sketch sible again
- select theExtrudgtool and click on tharea around the potrusionto highlight it bue
- enter -0.05(note the mihus sign) in th®istancebox and cliclOK
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- click on theeyeicon again to hide the skelt
- seect theCreate Sketchool and clck on thesurfaceof the protrusion

SOLID SURFACE MESH SHEET METAL PLASTIC MANAGE
DESIGN i [ l-
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CREATE v MODIFY v ASSEMBLE v

«« BROWSER e

a ©
D %¥ Document Settings
\- Named Views
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Select a plane or planar face
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-zoom in similar to that below

- rename the Sketclo Peg Slot

- select the Line tool and click tl&nstructionicon to highlight it bhie

- move the mouse over the top edge. When the mouse is in the center of the edge a blue triangle should appear. Click w
this happens.Dragthe line down and enter 0.05.
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- select theLinetool again
- click on theConstruction icon again to remove the highlighting

- click one thebottom of the linejust drawn,extend the lingo the left, typed, press Enter to sele@riveSize
' 180.0 deg
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- type an asterig typep, use the down arrow to sele€tegSlotRatio
-type / 2 and press Enter
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The result should look like that below. We ended up setting its dimension with the eqiiweSize * PegSlotRatio /. 2
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- use theLinetool and as before start a line at tHeottom of the 0.05 ling extend to the right and impement theequation

DriveSize * PegSlotRatio /&jain.
- create anotherline downward from thepoint indicatedand
which is the hidden surface that was created

en we extryided a region down 0.05.
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- create2ndline downward from thepoint indicatedas done with the previous line.
- create a3rd horizontalline to connect to two endpointand clickFinish Sketch
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- return to the Homeview andzoom in toachieve the below view

- select theExtrudetool, click on theectangular profilejust created

- press theleft mouse buttonon the arealshownintil a list of faces shows and select the one corresponding to the rear surfac
andclick This is being done to select thtougk the body. This shmslalt ina rectangular holdeing cut through the peg.

- clickOK
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- select the Create Skecth tool and click on the surface indicated
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- rename the Sktch Peg Bump
- create aConstructionline from thecenter of the top edgedownwardby 0.20
- from its bottom end create a circle @i125and click=inish Sketch

SOLID SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES
DESIGN ~ D) | | @ fr'\_) AE 4 %’ (== /-\_j i | O\ _J_
- - " L | F 777 —_— =
CREATE v MODIFY v CONSTRAINTS ¥ CONFIC
« BROWSER ® |

@ SKETCHPALETTE

FRRCY | JoeBarbetta SocketHolder va U]

A\ ¥ Options
D £* Document Settings —
— Linetype =5
I mll Named Views P K
D & @Ml Origin Look At =
P © Bl Bodes Sketch Grid @
4 © [Fll Skeiches
-___ Snap ]
& |4 Body
— Slice
& |lg Top Features .
® I4 Pegsit Profile ]
® 14 PegBump Points ¥
- extude thecircular region out by.015
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- from the MODIFYmenu select theChamfertool and create a chamfer @.015
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- rotate the view to create the samsketch on the opposite side of he pegand rename iPeg Bump2
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- extrude the circle b¥.015and add a chamfer @.015
Both sides of the peg should now have the sdmmp.

<+« BROWSER <

4a © ®

[ ﬁ Document Settings

[ Bl Named Views

D & @l Crigin : =
b @ @l Bodies
- 4 @ §l Skeiches
® 4 Boay
R & |£'| Top Features

& | g PegsSiot
ey I ﬁ' Peg Bump
& -4 PegBump2

- rotate the view to access thenderside of the slot top
- from the MODIFYmenu select theChamfertool and select the edgesas shown. Note that for theidden edge, one may
need to hold down the mouse button to select it. However, gpmetimes the selection mode will allow a single quick click.
- ensure that the Type is set fgual Distanceandenter a val 0.04and clickoK

These chamfers will help with thinting of the top dbridg
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- select he Filet tool andselectthe 4 vertical edges
- enter0.04
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- select theChamfertool and click on aegmentof the top edge which should select the enitre perimeter.

- enter a value 00.04
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- select theFillettool and select thdottom edges of the pe@nd enter a value d.06
Fillets can be added to asharp interndcornerto reduce stress concentrations to prevent breakage.
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The peg should look like that below.
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Patterning Features

- adjust the view as shown below
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- from the top rightSELEGQTenu, click orSelection Filterswhich should show a long lisith all the items checked
- click onSelect Alto uncheck it and then click dreaturesto select it.

- ensure that the topselect Throughoption is checked

The result should look like that below. Note that the entire list is not shown.
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- click on a point above and slightly to thedt of the peg and drag the selection tangle down and to the right to select the
peg.
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from the CREATEenu selecPatternand Rectangular Patter
click onSelectnext to Axesand then click on théop edgeof the body
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- in the 1st Quantity boxype sand selecSocketCount
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There should now be 6 pegs.
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- open theSelection Filtersagain and clickn Select Alto bring the filters back to the defaults
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- zoom into thelst peg as shown below
- selectCrede Sketchand click on theop surface
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- select theLinetool and click theConstructionline icon to highlight it
- createtwo lines connecting theopposite cornersof the largesquare. This is an old trick to identify the center sfjaare or
rectanglein CAD on paper, or on an &gal piece of material.
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- from the bottom of that line create a short line to the left of lendt®5
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- from the CREATEenu selecRectangular Patterrand ensureDistribution is set b Spacing

- double-click on the dahed vertical line which should highlight it and the small 0.05 in line blue
- pull the blue arrowa little to the right
- in the the Quantity box types after the minus sigand selecSocketCount Make sure to keep the minus sign.
lecSocketSpacing

- in the Distancebox typesand s

- clickOK
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- from the CREATHenu selecilText
- if aParemetric Texwindow showsclickOKto close it
- select theText on Pathicon and click on themall 0.05 in line
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Place first corner of text frame

- in the Textboxselect the two single quotestypes, and selecBocketl 3/8 (Textand click on théicon forbold text
- in the Heightbox typet and seleciTextHeight
- set thePlacemeni Flip, andAlignmentoptions as showand clickOK
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- pan over to the2nd pegand use theTexttool and peform the same operations. Note that only fFextbox andHeight
should need setting. The other options should reflect the previous settings.

- clickOK
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- hold the Shift keyandclick on each text valuéo cause it to turn dark blue

- select theExtrudetool
- for Distanceenter -0.02(note the minus sigrnd clickOK




























