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Tutorial: Personalised car key fob, suitable for 3D printing.

For the absolute beginner!

Eva Hakansson, KiwiFil and Green Envy Racing
Team. May 2021.
Prepared for the EVolocity build contest. Rev. 2.0.

This is a step-by-step tutorial how to create a personalised,
car-shaped key fob in Autodesk Fusion 360, suitable for 3D
printing. Fusion 360 is a cloud-based, parametric CAD
modeling software. It can be run both on PC and Mac. It is
free for students and hobbyists and can be downloaded
from https://www.autodesk.com/products/fusion-

360/free-trial. You will need a free Autodesk user account

to use Fusion 360. Follow the instructions at Autodesk.com

to create an account, download the software, install Fusion

360 and verify your email address. Make sure to select

“Educational use” if you are a student.

1)

3)

Open Fusion 360. The first time you open the program you might be asked if you want to
create a team. Follow the instructions and create a single-person team.

If the data panel on the left-hand side of side of the screen isn’t visible, click on the squares
to make it visible.
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Click New Project to create a project for your design. If you already have created projects,
you can use one of the existing projects.
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4) Give the project a descriptive name (this makes it much easier to find your files in the
future). If you want to change the name of the project, you can right-click on the project and
select Rename.

5) You can close the project menu and get more room for your design on the screen by clicking the
X in the corner. To get it back, click the square symbol that is to the right of the X below.
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6) Inthe upper left-hand corner, click the symbol for File and select New Design.

New Design SHEET!

New Electronics Design ?_' [
P ia
r

New Electronics Library

New Drawing 3
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7) Click the File symbol again and select Save. Give your design a descriptive name so you can
easily find it again later.

8) Click the Sketch button in the CREATE group.
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9) Click on the X-Y-plane to start a new sketch. You can start a sketch on any plane, but by
selecting this particular plane, your finished key fob will be orientated correctly when we
later import it into the 3D printer software.
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., | Select a plane or planar face |

10) In the Sketch tab, click on the chevron next to CREATE to expend that menu. Select Circle
and then Center Diameter Circle. You can also press the C key on your keyboard to get
directly to this circle tool (as illustrated with the “C” after the name in the menu).
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11) Left-click once on the origin (that’s what the centre of the drawing plane is called). Drag out
a circle (without clicking). Type 16 on your keyboard, and they press enter or left-click again.
You have now created a circle with 16 mm diameter.

16 al

| Specify diameter of cirde |

12) Use the same circle tool, and place another circle to the right of the first circle. Make it 14
mm in diameter. If you hover over the red line, you can see how the marker snaps to the
line. You want it to snap to the line; however, if it doesn’t, we can add this constraint later. If
you give a feature an incorrect dimension, just click on the dimension again to change it.

spedfy diameter of drde

If the second circle didn’t snap to the red line (it may look like the image below).

If this is the case, click the Horizontal/Vertical constraint in the group CONSTRAINTS (also under the
Sketch tab).

TOOLS

% C [ L1

Horizontal {Vertical

O=7X@EAN0¥ I[1x
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Click on the 14 mm circle, then on the 16 mm circle. Because the 16 mm circle was constrained to
the origin when we made it, the 14 mm circle will move to be on the same horizontal line as the 16
mm circle, which in this case is the red line.

13) Remain in the Sketch tab, click the chevron next to CREATE. At the bottom, select Sketch
Dimension. You can also access this command directly by pressing the D key on your
keyboard.
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Create sketch dimensions for sketch geometries.
Use dimensions to control the size or position of
sketch objects.

Select the sketch curves to dimension then select an
area to position the dimension.
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14) Click on the centre of the 16 mm circle then on the 14 mm circle. Then move the mouse
marker downwards and left-click once. Type 50 into the box. Then press enter or left-click
outside the box. You have now set the dimension between the two circles to 50 mm.

Press the Esc key on your keyboard to turn off the dimensioning command.
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Tips & Tricks! The Esc key is your best friend when working with CAD! That gets you out of
the current tool.

Another great friend is undo. You can use Cltr-Z, or use the two arrows in the upper left-
hand corner to undo and redo.

Undo Sketch Dimension

DESIGN + D |:| @ Il,-h\_j

CREATE ™
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15) In the CREATE group (under the Sketch tab), select Line. You can also get to this command
directly by pressing the L key on your keyboard. You can also find the command in the list if
you click the chevron next to CREATE. If you hover your mouse marker over the line button,
a box will appear with an explanation of the tool.
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Line (I}
Creates lines and arcs.
Select a start and endpoint to define a line segment.

Click and drag the endpoint of a segment to define
an arc.
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16) Left-click once to the left of the left circle, approximately in the location labelled with “1”.
Move the mouse marker to location “2”, and left-click again. Press Esc to turn off the line
tool.

50.00

17) Start the dimension tool that you used before. Click on the centre of the left circle and then
click on the new line you just drew.
Move the mouse marker to the left and notice how the dimension lines follow. Left click
once and then enter 2 in the box. Press Enter. The new line is now located 2 mm below the
circle centres.

0oc

50.00
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18) Start the line tool again, and draw three lines roughly like below. The first line should
connect to the line we drew earlier, but the exact dimensions are not important at this point
in time. You will notice that you can draw multiple lines that are connected without
restarting the line tool.
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19) This step is a bit tricky, so you have to follow the instructions exactly to be successful.
If you exited the line tool, start it again.
a) Left-click on the end of the last line you created (location 1).
b) Left-click at a location roughly at 2., but keep holding the left mouse button.
c) Drag the arc to location 3 where it snaps to the end of the horizontal line (location 3). Let
go of the left mouse button.

a — T _. : O

C
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If it didn’t work correctly, use the Undo button, or use the Ctrl-Z command on your keyboard to
undo. Then try again.
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20) Now is a good time to save your work. Click the Save symbol in the upper left-hand corner.

21) Left-click on the line highlighted below, and drag it to the left or the right so the line is
approximately above the centre of the left circle.

20.00

o0oc

50.00
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22) Start the Line tool. Draw a vertical line as shown below (circled in red). Make sure the line
snaps to the horizontal line. Also make sure the new vertical line is to the left of the point
where the horizontal line connects to the arc (circled in blue).

(=]

23) Click the chevron next to CREATE, and select Arc and then 3-Point Arc.
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24) Left-click on the upper end of the vertical line (1), then on the corner (2). Move the mouse
marker upwards to create an arc. When you like the shape of the arc, then left-click again.
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25) Under the Sketch tab, click the chevron next to MODIFY and select Trim. You can also get to
this command directly by pressing T on your keyboard.

26) Hover over the horizontal line below the arc. When it turns red, click to trim it. Don’t worry if
you get a warning saying that constraints were removed.

=

27) Now trim the horizontal lines that go through the “wheels”.
Note, depending on where you placed the 2 mm dimension, there may be dimensioning lines
going through the wheels. If you are unsure, you can delete the dimension and add it again.

You only need to trim the thick sketch lines; thin dimensioning lines (if there are any) should
remain.

[ ra

[Select curve section to trim |
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28) Your design should now look roughly like below.

¢

00c

50.00

d

29) You will need to add quite a few more dimensions to fully define the design. Let’s start with
the angle in the lower left-hand corner.
To add an angle, first start the Sketch Dimension tool by pressing D on the keyboard, or
select it from the list under CREATE.
Click on each of the two lines that you want to define the angle between.
Move the mouse marker to see the dimension lines, left-click again, and type in the
dimension. In this case we want it to be 105 degrees.

]

If you find it difficult to see, roll on the scroll wheel on the mouse to zoom and out.

Fusion 360 Tutorial: Car key fob, suitable for 3D printing

12



30) To set the radius of the two arcs, use the dimension tool again. Click on the arc, drag out the
dimension lines by moving the mouse, left click, enter the desired dimension, and then press

enter. Dimension the two arcs as shown below.

X A R35.00

ooc

Don’t worry if your car looks like below with weird proportions. We will fix it as we add dimensions.
However, if you want it to look more like the race car above, press Esc to get out of the
dimensioning tool, then try to grab lines or corners to drag it to the desired shape. The lines that are
still blue are not fully defined and can be moved. The lines that have turned black have limited or no

movement.

Select sketch objects to dimension R25 00

R35.00

00c
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31) Continue using the dimension tool and add all the dimensions shown below. When the
design is fully defined, all the lines will be black.
You should also notice that the car is light blue; this means that the area is forming an
enclosed geometry. This is important in the next steps.

23.00 , R25.00

R35.00

00°€l

00'0¢€

008l

32) Save your design.
33) Click Finish Sketch towards the right in the ribbon.

INSPECT * INSERT ™ SELECT™ FINISH SKETCH =

34) Your design will now look like this. Note that the dimensions are still there, they are just not
visible anymore.
If you hold down the centre mouse wheel and the shift key, and move the mouse, you Free
Orbit (rotate) the design. Since it only a sketch, you will see that it has no thickness. We will
change that in a moment.
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If you lose track of your design (free orbit is a bit finnicky), use the view cube in the right-hand upper
corner to get back to the original view. If you hold down the scroll wheel, you can drag your design
(pan) on the screen.

i
[ | TOR| |
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35) If you want to change something in the sketch, right-click on Sketchl in the model browser
and select Edit Sketch. All your dimensions will come back and you can change them. If you
are happy with your sketch, skip this step and continue to the next.
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Fusion 360 Tutorial: Car key fob, suitable for 3D printing

15



36) Under the Solid tab, click Extrude. Or press the E key to get directly to the extrude
command. You can also access the command by clicking the chevron next to CREATE and

select Extrude from the list.

SOLID SURFACE SHEET METAL TOOLS

IMRIC® BOUPS+

Extrude (e)
Adds depth to a closed sketch profile or planar face.

Select the profile or planar face then specify the
distance to extrude.

37) Click on the body of the car. Type in 3 in the box, and press enter.
An alternative way is to pull the blue arrow and make it thicker and thinner (feel free to play
with the different commands, that’s how you learn. You can always just undo if you don’t

like the result).

38) Use the Free Orbit command again by holding down the mouse wheel and shift key, and you
can see that the part now has thickness.
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39) As you noticed, the sketches for the “wheels” disappeared when we extruded the body.
Click on the eye next to Sketchl in the model browser to make the sketch visible again.

4 o [EETT®
[> 4% Document Settings
[> Bl Named Views
Bl Crigin
@ @l GBodies
& Bl Sketches

SRV

"4 sketchi

40) Select the Extrude command again, and extrude both wheels 6 mm. Then turn off the
visibility of Sketch1 again.
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[> £+ Document Settings
[> B8 HNamed Views
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Fusion 360 Tutorial: Car key fob, suitable for 3D printing

17



41) Turn the design over so you can see the back side of the car. There are several ways to do
this. You can use the Free Orbit command as described above. You can also access Free Orbit
as well as Constrained Orbit through the button at the bottom of the screen. You can also
rotate the model by clicking on the different sides on the cube in the corner.
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42) Click on the side labeled BOTTOM on the cube. Scroll the mouse wheel to zoom in or out
until the entire car is visible in the window.
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43) Create a New Sketch, and click on the back of the car.
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SHEET METAL TOOLS
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If the car ends up upside-down, use the arrows next to the view cube to turn it back.

| & SKETCH PALETTE

¥ Options
Construction *EE
Look At =]
Sketch Grid A

44) Expand the list under CREATE, and select Text.
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profile to create 3D geometry.

Select the insertion point and input the text. Modify
the format of the text in the Text dialog box.
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45) Click on the back of the car. Drag out a rectangle approximately as shown below. The exact

size and location aren’t important — we will adjust that later.

Place second corner of text frame

46) Enter EVOLOCITY in the box labeled Text. Select Agency FB as Font (if this font is not
available, select another font).
Set the Height to 11 mm.
If your text is upside down, set the Angle to 180 deg.
Select bold font by clicking the B.
Click OK, even if the text isn’t perfectly located. We will fix this next.

I| ® EDIT TEXT »
Text EVOLOCTY
Font Agency FB v
Typeface . I
Height 11.00 mm
Character Spacing  0.00
Flip A P>
)
3] - " . = =
o = =
[i] 0K Cancel

|| @ TEXT INFORMATION
After you place the text frame, use the rotation
manipulator handle to rotate it. Click any snap point on the

text frame to change the point around which you rotate
the text frame.

(%) » Tips

Mare Information

Close

47) Click on the text and drag it into a good location in the centre of the car. If you want to
change the size or font, double-click on the text and the dialogue box will open again.

Fusion 360 Tutorial: Car key fob, suitable for 3D printing

20



48) Click on the EVOLOCITY text on the car.
Then click on the SOLID tab, and start the Extrude command.
Drag the blue arrow and see how the extrusion grows and shrinks. You might have to rotate
the car to see better.
Set the Distance to -0.5 mm, and the Operation to Cut. If you rotate the car a little bit, you
can see that the text is cutting into the car. Click OK.

© EXTRUDE

Start b Profie Piane v

Direction h One Side v

Extent H Distance v
Distance -0.5 ]
Taper Angle 0.0 deg v

Operation & cut -

P Objects To Cut

(i ] oK | | cancel |

Rs0

N

49) Turn the car over so you can see the front side.
Add your own name to the front side the same way as you added EVOLOCITY. Adjust the
text size so your name will fit between the wheels.
Click the text, and then extrude the text by setting the Distance to 1 mm, and select the
Operation to be Join. Remember that pressing E on your keyboard takes you directly to the

extrusion command.

@ EXTRUDE

Profile x

Start b Profie Plane -
Direction h One Side hd
Extent IHI Distance hd
Distance 1 -
Taper Angle 0.0 deg -
Operation . Join -

(i ] OK Cancel
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50) Add your racing number or name to the tail using the same method.
Set the Font to Arial Black and the size to 7 mm.
Extrude -0.5 mm and select the operation to be Cut.

51) Start a sketch on the rear wheel by clicking the Sketch button and then clicking on the rear
wheel.
Because we extruded both wheels the same amount, the plane of both wheels will now be
in the plane of the new sketch.

52) Under the SKETCH tab, expand the list under CREATE and select Point.

SOLID SURFACE SHEET METAL TOOLS SKETCH

DO0QNAT T Y€ L L O
oo -

—.J Line L

Rectangle
Circle

3

Arc

vyvwvwvyw

Polygon
(> Elipse
Slot

[ BT - W

¢ m
vy

Spline

fl\ Conic Curve
-~ Point

| ] :
b 2 Creates a sketch point.
i

|__. Fit Curves to Mesh Section

=

Fusion 360 Tutorial: Car key fob, suitable for 3D printing

22



53) Place a sketch Point in the centre of each wheel. Click Finish Sketch. The points are found in
Sketch5, which is still visible as illustrated with the eye next to Sketch5 in the model
browser.

54) Next, we will use the Hole tool. You could go to the SOLID tab and select Hole by pressing
the button on selecting it in the list, but we will access it a different way.
Press the S key on the keyboard. Start typing “Hole”, and the Hole tool will appear in the
dropdown list. Click on it. The Hole tool is now active. You can press S and search for any
command in Fusion 360.

55) Click on the point you placed in the centre of the rear wheel. Use the following settings in
the Hole dialogue box:
Extents — All
Hole type — Simple (default)
Hole Tap Type — Simple (default)
Diameter —9 mm

Click OK.

@ HOLE

Placement E

Sketch Points. k1 selected [

¥ Shape Setting
Extents o Al - &
Hole Type z z
Hole Tap Type E ﬂ E E
Drill Point ]
‘ (Al =
118.0 deg -

|4—-|—E] .

P Objects To Cut

[i ] oK Cancel
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56) Make Sketch5 visible again by clicking on the eye next to it in the model browser. Start the
Hole tool again. Click on the point in the centre of the front wheel.

Set the Extents to Distance, and enter 3 mm.
Set the Diameter to 8 mm.
Click OK

@ HOLE

Placement E

Sketch Points b 1 selected [

w Shape Settings

Extents IH'I Distance r f’q
Hole Type i z
Hole Tap Type m ﬁ E E
Drill Point i
3 mm -

F 118.0 deg -
-

P Objects To Cut

(i ] OK Cancel

57) If you rotate the car you can see that the bottom of the hole is pointy. We want the bottom
of the hole to be flat. You don’t have to undo the hole, we can just edit it.

At the bottom of the page there is a bar showing the history of the actions. Right-click on the
last hole symbol, which represents the hole we just added. Select Edit Feature.

I‘ﬁ Create Selection Set
[®] edt Feature
ename

X Delete Del

2 Rol History Marker Here
=23 Convert to DM Feature
Suppress Features

AM TS
COMMEN o | Find in Browser

Find in Window

leb»y DOSCSC0SD6E,
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58) Set the Drill Point to Flat. Then click OK. You can use the same method to change all kinds of
features, even long after they are created.

@ EDIT FEATURE
Placement 2]

Sketch Points. & 1 selected [

¥ Shape Settings

Extents. |H| Distance r &

Hole Type z z

Hole Tap Type

Drrill Point

| -
59) Save your design. Make it a habit to save your work frequently.

60) In the Modify group (under the SOLID tab) select Fillet.

SOLID SURFACE SHEET METAL
eeUl® HOue=s ¢
CREATE ™ MODIFY =
- |

61) Click on the outer edges of the wheels, and set the radius to 1.5 mm. Click OK.

@ FILLET

Type [ Filet -
2 Edges % 1.5mm ~ [P Tangent (G1) ~
+ X

Radius Type D Constant Radius -

Edges/Faces/Features

Tangent Chain |

Corner Type @ Roliing Ball -

Ok | [Caneal | |
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62) Select the Fillet tool again. Select all the edges on the front of the car including the inside of
the wheels and set the radius to 0.5 mm. Click OK.

© FILLET

Type (2 Fitet -
12 Edges [y os v (¥ Tangent(G1)
+ %

Radius Type (Y constant Radius -

Edges/Faces/Features

Tangent Chain

Corner Type @ Roliing Ball b

(i) OK Cancel

63) Turn the car over. You might now discover that the rear wheel has cut right through the
EVOLOCITY name. No need to panic, we will fix this!
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64) At the bottom of the window, hover over the symbols in the history line until the EVOLOCITY
logo lights up. It looks like the extruded text is named Extrude3.

COMMENTS

Era Yy Q- B8

PR N e el i A ool

65) Because we created the extruded featured directly after we had added the text, the sketch
containing the EVOLOCITY text should be the sketch directly to the left of Extrude3. This is
Sketch2, and right-click on it and select Edit Sketch.

‘ [Ti° Create Selection Set

_|| Eat swm'
+ etch Plane

Rename
X Dekete Del
;" Roll History Marker Here
&1 Convert to DM Feature
Suppress Features

COMMENTS Find n Browser

Find mn Window

. < > > CDesroewoewrgE DT

66) You can now drag the text to relocate it. You can also double-click to change the font size or
font. You will notice that there is suddenly no hole through the rear wheel. This is because
we have essentially gone back in time and we are editing things that happened before the
hole was added. However, you can easily estimate where the hole will be, and place the text
so it doesn’t get cut. Click OK and then click Finish Sketch.
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67) Your car should now look similar to this:

68) Expand the list under the MODIFY group (in the SOLID tab) by clicking the chevron. Select
the Chamfer tool. This is similar to the Fillet tool, but it cuts the edge instead of rounding it.
Select all edges of the back of the car include the inside of the rear wheel, and set the
Distance to 0.5 mm. The chamfer will make it much easier to remove the printed part from

the 3D printer bed. If you miss an edge, just start the tool again.

@ CHAMFER

Edges k 1 selected b4

Tangent Chain  [@)
chamferType 7] Equal distance

05

oK Cancel
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69) Expand the list under the MODIFY group and select Physical Material in the list.

Navigate to ABS Plastic.
Left-click on ABS Plastic and hold down the mouse button as you drag the material to the
car. Release the mouse button. The material is now set to ABS Plastic. Close the dialogue

box.

© PHYSICAL MATERIAL
* In This Design
-

¥ Library

Library  Fusion 360 Material Library -

il ceramic
il Fabric
il Flooring
il Gas
i Generic
il Glass
il Liquid
il etal
il visc
i Plastic

70) Expand the list under MODIFY again (under the SOLID tab) and select Appearance.
Explore the appearances and select one you like. | chose Metal > Aluminum > Aluminum

Anodized Glossy (Blue).
Drag it to the car and release the mouse button.

@ APPEARANCE

¥ Apply To:
Bodies/Components. ®
Faces Q
* In This Design
¥ Library
Search al
£3  Fusion 360 Appearances | ¢} My Appearances Favorites
Show downloadable materials Cancel all Downloads
£ Liquid
E7 metal
£ Auminum
=
Aluminum - Anodized Glossy (Blue)
=
Alminum - Anodized Glossy (Grey)
N
Awminum - Anodized Glossy (Red)

71) Your design is now done! Make sure to save the file.

72) Rotate it to admire your own work! That wasn’t hard, was it? ©
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Export for 3D printing:

73) Click on the tab TOOLS. Click on the chevron next to Make and select 3D Print.

SOLD SURFACE SHEET METAL TOOLS
— !
y| [P—— 'a;‘ B-j [
m B =l & H
MAKE ¥ ADD-INS ¥ UTiLTY ¥ INSPECT ~ SELECT ¥

22 Get A Quote From Protolabs®
{m Get Quotes From 100kGarages.com

@® Get parts made with MakeTime

74) Set the Refinement to High, and unclick the box Send to Print Utility.
Click on the car to select it, then click OK.

© 3D PRINT

Selection “
(W]

Preview Mesh

» Refinement Options
¥ Output

Send to 3D Print Utiity | (3
OK

Cancel

75) Give the .STL file a descriptive name, and save it! (STL is the universal file format used for 3D
printing. STL stands for “stereolithography”, which is a type of 3D printing).

You are now done! Yay! ©

3D print your design

76) The exact settings for 3D printing depend on your specific printer, but print it with the
backside towards the bed. The key fob should take about 30-40 minutes to print on a typical
consumer grade 3D printer. | printed mine on a Prusa MK2S in silk PLA filament. The Prusa is
a nice printer, but the Creality Ender 3 Pro or X is the most affordable printer right now!

77) Thread a keyring through hole in the rear wheel to show off your work on your key chain!
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Here is the key fob “sliced” for 3D printing using the free software Ultimaker Cura (left) and the printed key

fob before removal from the bed (right).

c~lgle|d

i special Modes

A Eperimental

Because the EVOLOCITY text on the back is cut into the design rather than extruded outwards, it prints nice

and flat.

Happy CADing! @
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