Basic 3D Design Hi ERELAAREA

0. Create a Tinkercad account and Create a new design

1 On one of the library Macs, single left 1 On one of the library PCs, single left
click one of the icons fdafari click one of the icons fdnternet
Chrome or Firefoxweb browsers in the Exploreror GoogleChromein the
bottom bar. bottom bar.

& Finder Flle Edt View Go Window Help
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1 All of the web browsers have a large bar across the top. It shouldsayeapl.org.
TypeTinkercad.comin that bar instead and then press tl#terkey on your keyboard.
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Once it loads,lick Sign up(or Sign inif you have an accounin the upper right corner.
Fill out the information they ask for to create an account.
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Welcome to Tinkercad clAlD]

Almost Done
Country

‘ United States 3 ‘ f Sign Up with Facebook
W more providers.
Birthday Email
‘ Month 4+ Day 4+ Year % | ex: me@example.com |
Password
Next | Password |

By clicking on Create Account, you agree to
Already a user? Sign In v g youeg

the Terms and Privacy Statement.

Username: Password:

1 On the page that loads, click timeulticolor Tinkercad logon the upper left corner.
9 Click theCreate new degjn button in the middle left of the page.
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1. Right side menu

The Tinkercadght side menuhas lots of thebuttons you need for designing objects.

6 Shortcuts at the top let you quickly open different groups of buttons, otherwise, you can

scroll up and down through the group labels. Clicghesection label onceotopenandagain to
close. N

If you have any shapes you use all the time, you O * & & A1 %

can click thestarin the upper right corner of a | Star this shape! |
shape to add it to thé-avoritesmenu. —

Import allows you taoring inpre-made 3D files to - e port 2D or 30 shapes fram your
add to a design or modifysing Tinkerad.
Shape generatorare fancy custom shagmuildersmade by the Tinkercad L. .
community TheProGearshape generator made the Forge 3D l0ogo. The ' | chooseFie | nofite choser
Image Generatoshape generator can turn 2D pictures into 3D shapes
(quality of 2% 3D conversion varies).

Helpersincludes auler tool to measure parts of your design and the
workplanetool to change the surface where objects are initially placed. Helpers

Tinkerplayincludes shapes for building robots.
Geometrichas many basic shapes such as boxes, cylinders, pyramids, i \
more.

Holeshas two premade holes (a box and a cylinder), although any shap)
can be turned into a hole in Tinkercad

Favorites

Import

Shape Generators

Components

(more on this later). Geometric
Lettershas premade letter shapes. i
Numbershas premade number shapes. Letters
Symbolshas shapes including @&!? and a fewers. Number
Extrashas a few extra shapes like eggs. Symbols

Extras



2. Inserting shapes Geometric
T 2SQNX 3J2Ay3 (2 RSaAdy I ol a ' . y
1 Open theGeometricsection of theright side menu
T CANBGEZ fS0Qa AyasSNI | o62E &Kl LS

left click thered box Then, move your mouse above the light blue and ‘
white grid and click anywhere to place your box.

3. Moving shapes

T 1a 6SQtt &asSsS f |gné&Nbectwbeisindhe a |
middle of the screen. ]

1 Click and hold and drag the red box into the middle of the grid | . i
it will be easier to see for lateMake sure NOT to click on any of
the square or arrow handles before draggibige a

on the object.

1 Labels on the screen will let you know how far left/right and e

T2NBI NRkol O1 61 NR &2dzQ0S Y20Sk i { .0

4. Changing the view

1 Another trick to make designing a 3D object easier is to remember to
frequently change your view.

Use thearrowson the left side of the Tinkercad interface to rotate around the center.
Use thehome button to return to the original starting view if you get lost or confused.
Rightclickanywhere and drag to rotate around the center.

Click on a shape artden press thesquarebutton to automatically zoom in on only that shape.
Use thet+or1 to zoom in/out.
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1 To move left and right or forward and backwawmishout rotating,
hold the Shift keyand thenright clickand drag in any direction.
This pan movement changes the center around which you rotate

1 A diagonal view is usubl the best. Diagonal views allowou to
see multiple sidesand most or all of the orscreen controlsYou
may want to rotate make controls lgjger and easier to click.

1 Right click and rotatéo see the red box at an angle.




5. Measuring shapes
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6. Resizing shapes
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Click on the red box to select it. e - ‘ S ‘ =
Without clicking place your mouse over any
of the square resize handlesnd wait In a
few seconds, the measurements of your shay °©
will appear. To see the height of the object,
hover on thewhite resize square at the top
It should measure 20 x 20 x 20 millimeters.

[ SG6Q&4 YIFI1S A4 nn E nn E n

Click on the red box to select it.

hyOS &2dz2Q@S aSt SOGSR AdGEZ
These handles work just like resize handles for pictures N
programs like Microsoft Word and PowerPoint. '
Dragging the black handles resizgtherlengthor width.

Dragging the white handles resiZesth lengthandwidth.
To increase or decrease the height, use the white resize square at the top.

7. Rotating shapes
T

To rotate a shape, single click onlit¥ & 2 dzQNB 221 Ay 3 |4 GKAA &K
angle, youshould be able to see &@lcurved arrow rotation handlegpictured above)

Next, click and hold one of theandles and the drag in the direction you want to

rotate. To do 22.5° rotations, rotate your mouse on thside of the circle that appears.

Todo 1° rotations, move your mousritsidethe circle and then rotate.
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8. Raising and lowering shapes ' .
Our house needs a roof. :

A

C2NJ y2¢> tSGQa YIS adaNB y24d G2 NRGFGS GKS
done back td°. Or, you can use thdndo buttonnear the top if you did rotate the box.

Geometric

Cylinder

Open theGeometricsection of the right side menu.
Single left click on thgreen roof & ‘
Single left click to place it somewhere near tied box i Roof

Increase its size to 40 x 40 millimeters wide and déep.y Qi OKI y3S A Qa KS

Click and hold and drdgack up arrow toolupwards to lift the roof up to 40 mnThe

A

of O]l dzLJ F NNRg (22f OKlFy3aSa (2 | NBR O02f 2N
Theshadowindicates that the shape is in fact in the air.

Move the roof sahat it is on top of the red box.
2dz YIFe ySSR (2 NRGIFGS FNRdzy R G2 SS GKI G

a
Hover over theblack up arrow tool2 y OS & 2 dzQ@S Of AO1 SR | aKlI LIS
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Group

9. Using the inspectoand Grouping

Click on thegreen roof.
You may have noticed already whenever you have a shape
selected in Tinkercad, thaspectortool appears.

We can use the inspector to change ttaor of a

shape or to change a shape inthale.

Keep in mind that 3D printers typically oplynt in

one color. And the colors of the shapes in

Tinkercad 8 Yy QG G NJ yaFSNI G2
AKFLIS 2F GKS 2dziaARS & preses

Inspector

e
Color Hole

3 Lock transformation

Inspector

?
Color Hole

i Lock transformation (

[Sioa Okky3as aks oztzr T H HNEEEN B s
Click theColor buttonin the inspector, and then HE EEEEEERE B

click on tre red swatchto change the green roof
to a red roof.

Custom

hdzNJ 6 aA0 K2dzaS ySSR
From theright side meny find theHolesa S O
Place it somewhere near the red box.
Resize the box hole to be 15 mm long x 10 m
wide x 15 mm tall.

Move the box hole so that about half of it
disappears into the red box.

Single left click from somewhere below the red box and the box

hole. Next, click and drag to select the red boxghahd roof.

a4 I R22ND
GA2Yy ® HoShol®

Q¢ —

1 Above the inspector tool, click thHéroup button This will cut out the part of the
boxhole that overlaps the red box. And it will also canebthe red box and roof.

(Sometimes even after
grouping Tinkercad still
shows lines where parts
should be fused together.




10. Move the workplane

T

WARNING: Using the workplane tool can be a bit confusing, even-—

disorienting. Try not to get dizzy.

Theworkplaneis the blue grid base that our parts are automatically ' -

placed on in Tinkercad.
Using theworkplane tool, we can make one of the surfaces of an
202500 ¢6SQWS RS&AAIYSR GKS ySg

[SG0a dza$ GKAa G222t G2 FGdrOK

Click into theHelperssection of theright side menu
Single left click th&/orkplanetool.

Move your mouse back into the design and hover over the
left edge of the house. .
Single left click on that edge to move the workplane there. -

Any shapes we insert now will automatically insert
themselves even with theouse, on that geometric plane.
Rightclick and drag to rotate around and get a feel of this.
Tinkercad displays the workplane asaange gridwhen the
workplane is not the default bottom.

Grab another red box from the right side

menu, and carefully place it on the edge of tr

house.

This @n be a bit tricky, take your time. You

may need to right click and drag to rotate

around to make sure you placed the garage

correctly.

To return to workplane to its normal position,
click theWorkplanetool from theHelpers
section of theright side mewu, and g
then single left click on any blank IV/
space that was the original bottom

of the design.




11. Snap to grid andJngrouping
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Click on the house/roof, and clitkngroupabove the inspector. — o
ThedoorK 2t & 6Af € NBFLILISENE odzd & 2910 77 ¢y g
. 2dz YFEe KIFE@GS y2GA08R 6KSY 6S8SCoc oo oK LI
movements, by default, aré millimeter (1.0). We can decrease or increase this using
the snap to grid feature.
Snap to grids hidden wayn the bottom right corner of the design

FNBF® ' GKS o6200G2Y AidQa 2dzaf

Click theblack drop down arrowto see the snap grid options.

The lower the number, the higher the precision of where you place |~
shapes. 1.0 is theRIF | dzf G ® 5forhawod Of A O

Snapgrid | 1.0

b2gzr tSiQa OftAO1 2y GUKS NB2F |G GKS G2L) 27

Using thefour blacksquarehandles in the middle of each sidenove each edge out a
few half millimeters so that the roof protects the house better.

Asyouge 2NBE YR Y2NB FlLEYAEAFNI gAGK ¢Ay ]l SNOIFRZ
AaSUGGAY3 Ada AaAYATFNI G2 NROFOGAY3 @2dz2N) OASG @
setting. For large pieces, you might not want to have very high reso|uiroyou may

want a 1mm grid for small detail&Ve do not recommend turning snap grid off.

To fix the hole that reappearedlick away from the roof, and then select just the house

and the hole and presSroup.



12. Change measurements to inches or back to millimeters

l

Almostall 3D programs use millimeters
for measurements.

But our house is in America, and we usg
inches!

Tinkercad allows you to change
measurements with thé&dit gridbutton,
just above where we changed tisaap

grid settings.
In the Grid propertiesmenu that appears

Grid properties

Units

Millimeters

200.00

200.00

Default

~Snap grid 1.0

—~ Edit grid

v

a Preset

when you clickedit grid click thedrop down arrowto the right of Millimeters / Inches

to see the option to switch to the othe€ 2 NJ Yy 2 ¢ >

13. Negative height

T
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As you use Tinkercad more, you mag theworkplaneid 2 2 f

Y 2 NB
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using that, you may find the need to put something below the workplane.
We can do this simply by lowering a shape beneath the workplane.
Keep in mind that if you put a shape below the default workplane, tiiblikely cause
problems when an object is being 3D printed.
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From theGeometricmenu, insert a box somewhere in front of the house.
Use the inspector to change its colorlitack

Make its dimensions about3b mm long 0 mm wide by 2 mm tall.
Use theblack up arrow toolii 2
measurement reads2 mm.

RNJ 3

GKS NRI R
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14. Shape generators Shape Generators
1 Some shapes caot easily be made using the premade shapes finkeread
Tinkercad provides. Community
1 Shape generatorare fancy custom shageuilder toolsmade by the Your Shape Generators
Tinkercadand thecommunity.Each shape generator has its own i
controlsto mess withwhich appear by thénspector. JauaScript. Publish your shases to

the community when you're donel ?

1 If you knowthe Javascript programming language, you can create
your own shape generators.

MNew Shape Generator

f InTinkercadda KI LJS 3ISYSNI G2NARAZI {etQa S
T 2SQNBX 3J2Ay3 G2 YIS I &AYLX S J 2
1 Click to place théext shape generatosomewhere irfront of the

housedoorli Qa (22 o0A3 NRIKG Y263 ¢ A

1 We can change the text of thext shape generatoby simply typing
something different in its menu. ‘ 4

 UnderTexttypeyourlastname / I LIAGEFE AT FGA2y R2SayQd YI G

9 {KFLS 3ISYySNIG2NE | NByQi LISNFSOGd® ¢KA& GSE
you want text on two lines, such as

THE Inspector

LASTNAME

you can use the shape generator twice and place H ?
them next to each other. Hole

1 Some characters such "o not work. @ Lock transformation

1 Once you have your name typed in, use ¥& and Z

. Font
squareresize handleso make your text - -
approximately the size of the door.
Text
f Tinkercad allows you to design super small details =
such as this doormat,ub remember that the 3D Height
printer. « 10 mm

1 Make sure the height of

your text isat least 3mm Al % % & ® ¢ (230 Reviews)

Community developed by Tinkercad -

Theyve shared the code too! View Codel
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Inspector

Next, find theVoronoi by
Tinkercadshape generator.

2 SOQNB 3F2Ay3 (2
doormat.

Insert it in front of your door, Randomizer

and then resize it so that your - =, :li
name is in the middle. -

a Lock transformation

Tile Size

Make sure the&Z heightis 2 mm | = = 20
I FGSN) 82dzQ@S LI -
. Cell Height

inspector. . a®

Peaks

Below the normal inspector
controls are a list gbarameters
Parameters are variables this
shape generator understands.
When you adjust the
parameters, the design will
automatically change.

Vary Heights

Al % % % ® .c (103 Reviews)
You Give Feedback

ity developed by Tinkercad -

Feter Fenguir
Theyve shared the code too! View Code

Changea € Sl ad 2yS 2F (GKS LI NIFYSGSNER (2 LINI Od

parametersc this can cause Tinkercad to slow down.
Below the Tinkercadreated shape generators, notice that there are community designed
shape generators. These are madeotlyer Tinkercad users with Javascript code.

15. Change the size of the workplane

T

If you want to construct a neighborhood of housesuse a shape generator to put a
mountain range behind your housee can expand the size of our
workplane design area.

Like we did when changing between , , mns =t
. - . . . Grid properties Edit gnid
inches and millimeters, clidkdit grid

Below theUnits arethe measurements
of the workplane (by default, 200 x 200
The labelsvidth andheight, are super
deceptive. There is neeightto the
G2NJ LI I ySs arayos
width andheight meanlength and
width.

Simply type in a larger (or smaller) numhatio width andheightand then clickJpdate

Gridto change the size of the workplan@.2 NJ y 2 ¢ ¥ { 195ixQ145THR & hdwo 2 dzi

“Snapgrid (1.0 V|

Millimeters v

200.00 200.00 Default v

large Ela Library 3D printerscan prqdza S G KA a G2 YI | Sood dzZNBE & 2 dzN.
GARSKRSSLIP 6/ KSO1 @2dzNJ Y2RSt KSAIK{G YI ydz f

5 2 yM@rry ¢ yourdesign will stay the same as the workplane resizes.

y
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16. Import pre-made shapes Import

=

Tinkercad allows yoto import premade 3D .STL files. irmeen 2Lt or 4 shapes from your
tKSas O y 0 § AKFLISa &22d208S iorriputerorfrom another web site. 3

downloaded from sources like Thingiverse. BT

In theright side meny click to open thémport section : e i e okt ot
Click theMore button to see a detailed description of this tool. e center of the Workplane
Thelmport tool has the ability to import from 3D files on your
local computer or 3D files openly available online (URLS)
We recommend using tH&lefunction of thelmport tool. 1\Desktop'eapl-carstl Browse..
URLSs will have to be direct links3D filesending in .STL Seale 100 |
otherwise importing will fail.

File URL

Unit ®mm Uinch

Import
¢2|V?|' éelmfpcﬁ’tmgl T)\fé QSQQS f2|'|v?or\ zy SO UN vz 1 LJd
ClickFileand then clickBrowseto pull up the window to find a file. In that window click
Desktop and then cliclOpen
The location ofhe file will display in the bar to the left of tHerowsed dzii 1 2 y @ 2 SQf
leave it at a scale df00% and units of mm. Clicl
Import to actually insert it in your design.

As the label says, all imported shapes are put i
the middle of the workplane lyefault. In our
SELISNASYOS GKI GQa FEY
Yy AYLRNILISR &Kl LISz az
the right location after it imports. ‘
Using theblack up arrommakes moving it
easiest to get the car out of the way. Then dra
it and move it backlown to the bottom

17. Rename andownload to your computer

T
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In the upper left side, single left click tlREsignmenu.

Change the name of your designRroperties

Then clickbownload for 3D Printing

Or clickDownload for Minecraftto customize it for that game.

In the menu that appears, choose eith&fLor OBJ Either of

these two 3D file formats work with Ela Libr& printers.
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