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Session 1: Introduction to Tinkercad

Gquess what! Even
MASA uses CAD!
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 CAD stands for computer-
alded design software.

* Engineers, architects,
artists, and others use
CAD to create precise
2D drawings and 3D
models.
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2-dimensional
Isometric view
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Measuring in 2D

2D objects have a length and width

Length
< >

Width
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Measuring in 3D
3D objects have a length, width, and height

height

L' 3

length
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Spatial Visualization:
Looking at objects ALL ways!

Isometric (3D) view L =
and i Il = V 3 i o Jrthographic view
Orthographic (2D) view B ) P D ) P Al
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Tinkercad 3D Design

RS E]

AUTODESK
TINKERCAD

Place

Place a shape to add or
remove material.

Adjust

Move, rotate, and adjust
shapes freely in space.

Combine

Group to et of
shapes to create models as
detailed as you want.
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Tinkercad Tips

AUTODESK
A TINKERCAD'

RIEE

Use a USB mouse

My recent designs

Create new design

Measure in millimeters (mm)

")

Jennifer.L.Taylor

Click on the upper left waffle box
icon to return to your project

homepage . Circuits Key Chain
Codeblocks NEW
Lessons

Projects

Example of Tinkercad project page
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Tinkercad Tips

 Combine shapes to create new
designs
* Make sure shapes are touching

Project is flat on the workplane
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Create Tinkercad.com account

&~ 50 o €  hitps//www.tinkercad.com 3 3=

AUTODESK o
TINKERCAD Gallery Blog Learn Teach Q Signin

2 -

2.

From mind to design in minutes
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Tinkercad Tutorials

Classes  Gallery Blog Lear.r  Teach

AUTODESK
TINKERCAD

Learn how to Tinker

Sharpen your design and making skills

3D- Starters Lessons Projects

Starters define basic 3D design functions, and link to relevant Lessons to develop your skills.

U”-: o :C fi': R O»re :T = UZ-:? B = -
e & w
= a8 ) v > '
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e “
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Tinkercad Project Page

T

&= O @ At ( www tinkercad.com , hboa % e
o TODESK =
E NKERCAD Gallery Blog Learn Teach a (@R

Student Design Contest
Enter the Student Design Contest for your chance to win big! Contest

Click the “waffle box” icon to
return to project home page.

Create new design Select
3D Designs

Circuits

Codeblocks NEW i
Lessons

Keychain Making the Amplifier Body

g7 Tinkercad &
&

On the Tinkercad blog, Jessy from

n bles shares some inspiring
DIY musical instruments, including
this clever Autoglockenspiel
biog tinkercad com/the-abcs-ot-ma
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Tinkercad

Project Page

O @ A | hty

AUTODESK
Al TINKERCAD

REE 1

Jenmifer T

3D Designs

Circuits
Codeblocks NEW

Lessons

g9 Tinkercad &
B

On the Tinkercad blog, Jessy from
Dinstiuctables shares some inspiring
DIY musical instruments, including
this clever Autoglockenspiel. [T

biog tinkercad com/the-abcs-of-ma

www.tinkercad.com/dashboa:

Ente!

My recent designs

Create new design

&

Keychain

Making the Amplifier Body

Student Design Contest

Gallery Blog Learn Teach Q

de

Tinkercad resources

Select
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Tinkercad Project Page

& 0 @ £ hitpsy//veww.tinkercad.com/dashboa * ¥t L e
g" AUTODESK Gallery Blog Learn Teach Q n
TINKERCAD 2
@n
Student Design Contest
Student Design Contest for you g! C
an S
Select

Tinkercad applications:
e 3D Design
e Circuits
e Codeblocks

Making the Amplifier Body

Keychain

g Tinkercad &
&

On the Tinkercad blog, Jessy from
inst bles shares some inspiring

DIY musical instruments, including

this clever Autoglockenspiel

blog tinkercad comthe-abcs-ot-ma
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Tinkercad Project Page

& O @ £ hitpsy//www.tinkercad.com/dashboar * = L e
g:ﬁ' AUTODESK Gallery Blog Learn Teach Q n
[CIA| TINKERCAD b

Student Design Contest
udent Design Contest for your

Ente!

Click a Tinkercad application
e Create a new design

Codeblocks NEW '
Lessons
Keychain Making the Amplifier Body
eate project |

g9 Tinkercad &
B

On the Tinkercad blog, Jessy from
@instructables shares some inspiring
DIY musical instruments, including
this clever Autoglockenspiel. [llj

biog tinkercad com/the-abcs-ot-ma

Select
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Tinkercad Workplane

< https:/A * = 4L e -
<§D Epic Lappi-Densor . DefaUIt na.me \ ?ﬂ - 80 ‘.)
e Rename project
0L
;;k;l:ghapes k<
§ ©
Box Cylinder
3 N
Box Cylinder
® W
Sphere Scribble
Shap-Grid~ 1.0 mm - Roof é
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Tinkercad Workplane

& A | https://www.tinkercad.com/things/kQob8ofqkoC-epic-lappi-densor/edit 2 = 7 &

7]
K| Epic Lappi-Densor
[clAl

Imp: Send T

Change 3D design to
e Minecraft block design
e Lego block design

§ ©

Box Cylinder
Box Cylinde
® W
Sphere Scribble

Shap-Grd— 1.0 mm - Roof
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Tinkercad Workplane

=
-
x|

[clAl

Epic Lappi-Densor

O 0 £ | httpsy//www.tinkercad.com/things/kQob8ofqkoC-epic-lappi-densor/edit ¥ v 74 e -
N N

Import Export Send To

Tinkercad

Basic Shapes

e Project view options
e Right click-rotate
e Left click-select, move object

® W

Sphere Scribble

O

Cone

o
5
<1

Shap-Grid~ 1.0 mm -
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Tinkercad Workplane

i
K| : Efic Lappi-Densor

= O 0 & | hitpsy//www.tinkerca

d.com/things/kQob8ofqkoC-epic-lappi-densor/edit

e Copy, paste, duplicate, delete objects

e Back arrow or ctrl Z to undo

e Forward arrow or ctrl Y to redo

Shap-Grid~ 1.0 mm -

w\;}f

Scribble

O

Cone
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Tinkercad Workplane

=
-
x|

[clAl

O @ & | https

Epic Lappi-Densor

www.tinkercad.com/things/kQob8ofqkoC-epic-lappi-denso

r/edit

*

Show all
Group
Ungroup
Align
Mirror

]

forkplane

bsic Shapes

Shap-Grid~ 1.0 mm -

o
5
<1

5w 2,6

= 1 B -

Export Send To

s
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Tlnkercad Workplane

& O @ @ | hitpsy//www.tinkercad.com/thing

GO
K| Epic Lappi-Densor
[clAl

Manage 3D files

Basic Shapes

§ ©
5

Cylinder

) .
Box Cylinder
® W
Sphere Scribble
Shap-Grd— 1.0 mm - HooE Eorie
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TEACHING & LEARNING T Igach ng Engineering & Applied Science 23

Program and Laboratory UNIVERSITY OF COLORADO BOULDER




Tinkercad Workplane

& O o & | https://www.tinkercad.com/things/kQobsofqkoC-epic-lappi-densor/edit ¥ v 74 e -
N N

Import Export Send To

7]
K| Epic Lappi-Densor
[clAl

Add workplane and ruler options

B U

Box Cylinder
Box Cylinder
A
o NN
Sphere Scribble
Shap-Grid~ 1.0 mm - HooE Eorie
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Tinkercad Workplane

=
-
x|

[clAl

O @ & | https

www.tinkercad.com/thing:

Epic Lappi-Densor

*

Import

]

Workplane

Basic Shapes

Y

Box

A

Box

5 o 20

x L e

Export Send To

s

Cylinder

\\\;}f

Edit workplane settings

Shap-Grid

Scribble

O

Cone

INTEGRATED

TEACHING & LEARNING

Program and Laboratory

M =Teach
I L STEM curriculum for k-12

Engineering & Applied Science

UNIVERSITY OF COLORADO BOULDER

25



Tinkercad Shape Interface

< O @ @ | httpsy//www.tinkercad.com/things/kQobsofqkoC-epic-lappi-densor/edit ¢ = 7 B -
7] Ty . )
K| [;=] Epic Lappi-Densor ¥ S o) ‘
e > a2 6N

@ @- « AIL Import Export Send To

4  Shape i Q m
. Workplane Ruler

Basic Shapes

3D Design options:

e Shapes

e Text & numbers
e Characters
([ J

.(‘\ 0
Connectors ;
Height O 20
- Cylinder
R
N
Scribble
ShapGrid— 1.0 mm - Roo! c:.m/
v
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Tinkercad Shape Interface

< O @ £) | https://www.tinkercad.com/things/kQobgofqkoC-epic-lappi-densor/edit SO ST I
EE Epic Lappi-Densor : }"‘j ] 8@‘:‘
@ @ “« A'L Import Export Send To
« Shape
o a0 B
E;;::;hapes ¥
§ ©
@ @
® W
Click white “handles” to
change object dimensions. ‘
Shap-Grid— 1.0 mm - Roof Cone
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Tinkercad Shape Interface

« O @ | am

Epic Lappi-Densor

[A[=[H]

[A]

B OO -

psi//www.tinkercad.com/things/kQoba

« Shape

20.00

Tinkercad

Basic Shapes

Box Cylinder

Cylinder

)
= @
@ g
@

—
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20.00 \“
Scribble
Shap-Grid— 1.0 mm Roof Cone
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Tinkercad Shape Interface

< O o & | hitps://www.tinkercad.com/things/kQob8ofgkoC-epic-lappi-densor/edit = I e -
e} Epic Lappi-Densor a * }"I-J =] 8‘, “)
@ @ @] « Alh Import Export send To
v Shape
o a0 B b
Bas’:‘:‘jhapes >
§ ©
@ @
Left click and drag o §
the top black cone & N\
to raise and lower
an object. . ‘
ShapGrd= 1.0mm - Roof Cone
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Tinkercad Shape Interface

< O @ £ | https://www.tinkercad.com/things/kQob8ofqkoC-ep Yo = L &
ﬂ i
3 Epic Lappi-Densor
(clal
Qo « AN
- Shap
0 rkplar

Basic Shap

|

Q O

Box Cyli

the lower arrows to
rotate an object.

@
Left click and drag .
©

Sphere Scribble
Shap Grid Roof Cone
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Tinkercad Shape Interface
| Q0 « ~» JN e egor  sendto

£ | httpsy//www.tinkercad.com/things/k

Tinkercad

Basic Shapes

Left click and drag
the upper arrows

|
Y
to tilt an object. ) ' '
O
£

Cylinder

Cylinder
\Nf

Scribble

O

Cone

ShapGrd— 1.0 mm -
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It's YOUR turn to
get creative with
3D design!

INTEGRATED

TEACHING & LEARNING

Program and Laboratory

Instructions:

1. Go to the “3D” tab in Tinkercad

2. Click “Create New Design”

3. File name: “EV Concept Car”

Reminders:

e Project is flat on the workspace

e Objects are touching

e Back arrow or “Control Z” to undo

e Click on the Tinkercad “waffle box”. icon to
get back to your project page

e Don't get frustrated, have fun!

@ Engineering & Applied Science
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Session 2: Car Chassis Design

Drag a cube onto
your workplane, and
change the
dimensions.

Length: 60 cm

Width: 30 cm
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Basic Shapes
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More shapes!

4B

—_

’ Your Creations

Favorites

Basic Shapes

Design Starters

Creatures & Characters

Vehicles & Machines I

Share your reusable creations
with the community! Learn
more...

Structures & Scenery

Hardware

Electronics

Fun & Games

Everyday Objects

Featured Collections

Shape Generators
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Add a wheel to your project
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Scale the wheel

-
Solid
This wheel mir
A~ 4 LY the early Mind
@ e Creat
Vehicles & Mach =
_
i (
(1@ & 3o
All “es

e

Change
to 20
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Scale the wheel (cont.)

| 8767
| 59.34
1
5 *
Change
to 12
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Duplicate your first wheel

I O W «

Duplicate and repeat
Ctrl + D
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Pull it out from the first wheel
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Make an axle

To create an axle, take a new

cylinder and rotate it 90°/

(click on the 0° and type in 90).
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Make an axle (cont.)

Length =55 cm

Width = 2 cm
Height = 2 cm ~

Make it thin

Adjust the dimensions to your liking, you are able to modify this as you work.
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Centering objects

Pull the axle off the
ground and try to put
it in the center of the
two wheels.
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Centering (cont.)

Your design does not have to be perfect
yet.

Just make sure the chassis is between
the axle and wheels.
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Selecting a group

Hold shift, click on your axle and
wheels, all three should be
highlighted in blue.
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Align objects

Click on the align tool. - © D (SN

4  Shapes(3) E_

Solid Hole
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Align (cont.)

Align the centre two dots, which will align it in the center of this view.
Then view it from the side and align it again.

INTEGRATED
|-r|_ TEACHING & LEARNING M =Teach Engineering & Applied Science

Laboratory N s curnicat or UNIVERSITY OF GOLORADO BOULDER




Grouping parts

@
Group the axle and the wheels to )
prevent them from separating. o R
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Create more wheels

_ _ 10 W - ©
Duplicate again! v s
Ctrl+D (.
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Changing sizes

If one part is too narrow or too
wide, you can always change the
dimensions.
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Chassis design

Use the “Align” tool to align the
wheels, axles, and chassis.
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Keeping wheels on the road

Place the axle below the chassis.
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Finish the chassis

D b
Group all items together. . m
0 5
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Tinkercad 3D Design &
EV Concept Car Workshop

Part 2: Concept Car Body Design & Review
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Session 3: Concept Car Body Design

 Get creative!

* Choose shapes to combine to form the custom car body (fit within 30cm by 60cm
chassis)

» Select color(s)
« Make “holes” and then group them with a body
« Customize the wheels, body shape, etc.

« Group objects as you go and on the final draft

] What shapéworrk' best?
design
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Session 4: Concept Car Design Review

« Take a screenshot of your 3D model EV Dream Car design.
« Share it with the class!

« What was the best part of creating your design?

« What was the most challenging part of creating your design?
« How would you change your design next time?
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K
ClA

End of Workshop

You CAD do it!
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