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Session 1: Introduction to Tinkercad

Guess what? Ev
NASA uses CAD!
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Presenter Notes
Presentation Notes
Ask students what they think CAD stands for, and any examples of CAD used in the world around them.
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CAD stands for computer-
aided design software.

Engineers, architects,
artists, and others use
CAD to create precise
2D drawings and 3D
models.

INTEGRATED

i



Presenter Notes
Presentation Notes
Bottom image https://res.cloudinary.com/engineering-com/image/upload/w_640,h_640,c_limit,q_auto,f_auto/bigstock-Female-Engineer-Using-CAD-Syst-98580293_rfhmuh.jpg

Top Image:
https://damassets.autodesk.net/content/dam/autodesk/www/solutions/cad-software/mechanical-engineers-thumb-600x300.jpg


Text Techopedia.com:  https://www.techopedia.com/definition/2063/computer-aided-design-cad

Computer-aided design (CAD) is a computer technology that designs a product and documents the design process. CAD may facilitate the manufacturing process by transferring detailed diagrams of a product’s materials, processes, tolerances and dimensions with specific conventions for the product in question. It can be used to produce either two-dimensional or three-dimensional diagrams, which can then when rotated to be viewed from any angle, even from the inside looking out.

CAD is used as follows:
To produce detailed engineering designs through 3-D and 2-D drawings of the physical components of manufactured products.
To create conceptual design, product layout, strength and dynamic analysis of assembly and the manufacturing processes themselves.
To prepare environmental impact reports, in which computer-aided designs are used in photographs to produce a rendering of the appearance when the new structures are built.
CAD systems exist today for all of the major computer platforms, including Windows, Linux, Unix and Mac OS X. The user interface generally centers around a computer mouse, but a pen and digitizing graphic tablet can also be used. 

Most U.S. universities no longer require classes for producing hand drawings using protractors and compasses. Instead, there are many classes on different types of CAD software. Because hardware and software costs are decreasing, universities and manufacturers now train students how to use these high-level tools. These tools have also modified design workflows to make them more efficient, lowering these training costs even further. 


Measuring in 2D

2D objects have a length and width

Length
< >

Width
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Presenter Notes
Presentation Notes
Image: https://www.mapeihome.com/calculating-total-area




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

height

O v

length
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Presentation Notes
Image: https://www.quora.com/What-is-the-length-of-a-rectangular-prism-How-is-this-determined



2-dimensional
iIsometric view
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Presenter Notes
Presentation Notes
Illustration of what 2D and 3D objects look like


Spatial Visualization:
Looking at objects ALL ways!

Isometric (3D) view

and N o N o R
Orthographic (2D) view i | - ofade
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Presenter Notes
Presentation Notes
Visual Spatialization - or visual-spatial ability is the ability to mentally manipulate 2-dimensional and 3-dimensional figures
When we talk about 2D shapes (orthographic view), we talk about sides and angles.
The angles of a 2D shape are also sometimes referred to as 'vertices' (singular: vertex).
When we talk about 3D shapes (isometric view), we talk about faces, edges and vertices.
The faces are the flat parts of the shape.
The edges are the lines where two faces meet.
The vertices are the points where two or more edges meet.
Rotation -  is a motion of a certain space that preserves at least one point
	Measured in degrees (90°, 180°, 270°, 360°)
In planes (about axes x, y, z) - right hand rule


What You’'ll Need!

TinkerCAD Account
Computer, Mouse & Go to
Internet Connection https://www.tinkercad.com

Microsoft Windows 10, Apple OSX10.10, +
or Chrome OS on Chromebooks

T{1
LS

—_— ClA

Browsers that work best with Tinkercad:

- Google Chrome version 50 (or newer), Safari 10 or newer, Microsoft Edge (Chromium)
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Presenter Notes
Presentation Notes
Direct students to Tinkercad.com>Tinker (top menu bar)>3D Design>login or join classroom and enter code generated by the teacher>start “tinkering”>Designs>3D Design>Create

https://www.tinkercad.com

Tinkercad 3D Design

AUTODESK™

C|A TINKERCAD
Place Adjust
Place a shape to add or Move, rotate, and adjust
remove material. shapes freely in space.

Combine

Group to et of
shapes to create models as
detailed as you want.
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Presenter Notes
Presentation Notes
Tinkercad is not a true CAD program, but is a fantastic tool to learn the basics of CAD by grouping and changing shape dimensions, etc.


Tinkercad Tips

 Combine shapes to create new
designs

* Make sure shapes are touching

* Project is flat on the workplane
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Tinkercad Tips

AUTODESK'
A TINKERCAD

REEE

« Use a mouse

My recent designs

Create new design

* Measure in millimeters (mm)
(24
Jennifer.L.Taylor

» Click on the upper left waffle box

icon to return to your project
homepage. Circuits

Codeblocks NEW

Key Chain

Lessons

Projects

Example of Tinkercad project page
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Presentation Notes
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Tinkercad Tutorials

oo
mn
(c[nl

AUTODESK

Tinkercad Tinker «  Gallery

Projects [Iassrnoms< Resources ~ >
Learn 3D Design

aunchpad to all things

@ a@ P

Place It View It Move It Rotate It

Learn Circuits

iy
—wi-
- - ==

Start Simulating Editing Components Wiring Components Adding Components
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Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Create Tinkercad.com account

€ hitps://www.tinkercad.com)

AUTODESK
TINKERCAD

From mind to design in minutes
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Presenter Notes
Presentation Notes
Direct students to Tinkercad.com>Tinker (top menu bar)>3D Design>login or join classroom and enter code generated by the teacher>start “tinkering”>Designs>3D Designs>Create

Teachers & Parents Tinkercad blog:
https://blog.tinkercad.com/tag/teachers-parents



Tinkercad Project Page

www.tinkercad.com/dashboa:

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

¥ -4

Create new design
3D Designs

Circuits
Codeblocks NEW

Lessons i

g Tinkercad &
B

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

biog. tinkercad.com/the-abes-of-ma.

Student Design Contest

En ign C

Keychain Making the Amplifier Body

| = L &

Gallery Blog Llearn Teach Q “

Select

NSF Engineering Research Center

&

Engineering & Applied Science

UNIVERSITY OF COLORADO BOULDER

INTEGRATED

TEACHING & LEARNING

Program and Laboratory

14


Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Project Page

T

tps://www.tinkercad.com/dssht

- 0 @
AUTODESK
[E1 1 TINKERCAD

Student Design Contest

Ente: nt

cl

Jennifer Taylor =
My recent designs

Circuits
Codeblocks NEW ’

Lessons

Keychain Making the Amplifier Body

gy Tinkercad &
e

On the Tinkercad blog, Jessy from
@instruciables shares some inspiring
DIY musical instruments, including
this clever Autoglockenspiel [ll]

bleg tinkercad com/he-abcs-ol-ma

c P
\ o |

Learn Teach

Blog

Gallery

Tinkercad resources

Select

<
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Project Page

x| = L &

Student Design Contest

ig?ﬁ'
(5)

Jennifer Taylor

as & o

Tinkercad applications:
e 3D Design
e Circuits
e Codeblocks

Making the Amplifier Body

3D Designs

Circuits

Codeblocks

Keychain

wr Tinkercad &
&

On the Tinkercad blog, Jessy from
les shares some inspiring

ical instruments, including

this clever Autoglockenspiel [ll]

biog tinkercad.com/the-alics-of-ma

<« O @ 6 | httpsywww.tinkercad.com/dashboar
‘ AUTODESK Gallery
[clal TINKERCAD

Learn Teach Q ‘l‘

Select
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Project Page

x| = L &

« O @ 6 | httpsywww.tinkercad.com/dashboar
gm ##\I}%‘i{%ﬁ% Gallery Blog Learn Teach Q ‘)

Student Design Contest

Ente:

clost

Jennifer Taylor =
nt designs

3D Designs

Crco

Codeblocks NEW '

Lessons

Select

e Click a Tinkercad application
e Create a new design

Keychain Making the Amplifier Body

+ | Create project |

gy Tinkercad &
e

On the Tinkercad blog, Jessy from
{@instructables shares some inspiring
DIY musical instruments, including
this clever Autoglockenspiel
blog.tinkercad.com/the-abcs-ol
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.
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Tinkercad Workplane
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e Default name

[7]
IK] Epic Lappi-Densor
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: 5o 2 0
. Rename prOJeCt Import Export Send To

Workplane

Tinkercad

Basic Shapes

Edit Grid

-

Shap-Grd—- 1.0 mm - Roof

Ruler

N

Box Cylinder
Box Cylinder

o dia

Q

. l\k‘
Sphere Scribble

s

Cone
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Workplane

& | https://www.tinkercad.com/things/kQob8ofgkoC-epic-lappi-densor/edit

<

62—
] e -
ED Epic Lappi-Densor ‘ ;m} ;ﬁ [ ] OG} ‘.‘

Im LXport SendTo

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

7
)

Edit Grid

Box
w
) Box
©
Sphere
£
Snap-Grid- 1.0 mm - Roof
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Workplane

<

[7]
3
[clAl

O @

Epic Lappi-Densor

& | https://www.tinkercad.com/things/kQob8ofgkoC-epic-lappi-densor/edit

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

Edit Grid

Shap-Grd—- 1.0 mm -

R S ST

[]5 = 2,0

Import Export Send To
Workplane Ruler
Tinkercad

Basic Shapes

Box Cylinder

Box Cylinder

o dia

A Y

. l\&
Sphere Scribble

s

Roof Cone
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Workplane

& | https://www.tinkercad.com/things/kQob8ofgkoC-epic-lappi-densor/edit

= O @

[:=] Epic Lappi-Densor

e Copy, paste, duplicate, delete objects
e Back arrow or ctrl Z to undo
e Forward arrow or ctrl Y to redo

Shap-Grid- 10

Edit

mm -

w

Import
Workplana

Tinkercad

Basic Shapes

L

Box

Box
Sphere

Roof

(15 = 2.0

SR T

Export Send To

I

Ruler

N

Cylinder

Cylinder

N

5cribble

s

Cone
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.
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Tinkercad Workplane
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Epic Lappi-Densor

SO

R S ST

5o 2 0

mport Export

B L

iler

Shap-Grd—- 1.0 mm -

e Showall [
() Group isic Shapes
e Ungroup _
e Align O
e  Mirror
@
Edit Grid ‘

Send To

N

Cylinder

Cylinder

5cribble

é

Engineering & Applied Science

UNIVERSITY OF COLORADO BOULDER

INTEGRATED
ITL TEACHING & LEARNING

Program and Laboratory

22


Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Workplane

< O m © | https://www.tinkercad.com/things/kQob8ofg

7]
IK] Epic Lappi-Densor
c[Al

Manage 3D files

Basic Shapes

§ €
Box cylinder

3 N
Box Cylinder
o W
Sphere

5cribble

Shap-Grd—- 1.0 mm -

é
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Workplane

* £ 72 B -
5o 2 0

Import Export Send To

= O @ ) hitps://www.tinkercad.com/th;

7]
IK] Epic Lappi-Densor
c[Al

Add workplane and ruler options

Box Cylinder
Box Cylinder
o dia
Q
. l\k‘
Sphere Scribble

Shap-Grd—- 1.0 mm - Roof Cone
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Workplane

o
G
3

[clAl

O @ ) hitps://www.tinkercad.com/things/kQ

Epic Lappi-Densor

4

A

Import Export Send To

&

Workplane

Tinkercad

Basic Shapes

Box

= LB

m 2 M

I

Ruler

Y

Cylinder

Cylinder

Edit workplane settings

Shap-Grid>- 1.0 Raof

5cribble

s

Cone

NSF Engineering Research Center

Engineering & Applied Science

UNIVERSITY OF COLORADO BOULDER

INTEGRATED
TEACHING & LEARNING

Program and Laboratory

25


Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Shape Interface

Epic Lappi-Densor

oo«

[
O gug

[ {n & | https://www.tinkercad.com/things/kQobaafgkoC-epic-lappi-densor/edit

)

&  Shape

3D Design options:
e Shapes

Text & numbers

[ )
e Characters
[ )

Connectors
Height O
Shap Grid

10mm -

3= £ B

Export Send To
Workplane Ruler

Cylinder

LN

Scribble
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


NSF Engineering Research Center

Tinkercad Shape Interface

e O @ £ | https://www.tinkercad.com/things/kQob&ofqkoC-epic-lappi-densor/edit += .
E R [ o
Epic Lappi-D : o n
gﬂ! pic Lappi-Densor ﬁ: ?j i 2 ‘
@ @ [@ - A|L Import Export

« Shape E
: Wo ne

Tinkercad

Click white “handles” to sphere
change object dimensions.

Shap Grid— 1.0 mm -

Roof

£ e

Send To

Cylinder

Cylinder

N

Scribble

s

Cone
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Shape Interface

< = O o £ | httpsy//www.tinkercad.com/things/kQobgofqkoC-epic-lappi-densor/edit

7]
K] Epic Lappi-Densor
(c]al

B OO -

« Shape

20.00

20.00

Snap Grid

A

1.0 mm

¥

Import
Workplane

Tinkercad

Basic Shapes

Box

Roof

5 om 2 6

= L &

Export Send To

s

Ruler

G
Cylinder

Cylinder

N

Scribble

s

Cone

NSF Engineering Research Center

= @]J Engineering & Applied Science

UNIVERSITY OF COLORADO BOULDER

INTEGRATED

TEACHING & LEARNING

Program and Laboratory

28


Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tinkercad Shape Interface

3

I

Epic Lappi-Densor

00 «

O @ ) | hitpsy/www.tinkercad.com/things/

kQobofqkaC-epic-lappi-densor/edit

30.00

Left click and drag
the top black cone
to raise and lower
an object.

L 4

Shape

Shap-Grid

&

Vi1

Q

10mm -

w

Import

Viorkplane

Tinkercad

Basic Shapes

EETEN

=L e -

Export Send To
Ruler
-

Cylinder

L\‘

Scribble

O

Cone
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tlnkercad Shape Interface

< O @ () | https://www tinkercad.comythings/kQobgofqkoC-epic-lappi-densor/edi = 7 & -
E [ &
x| i=] Epic Lappi-Densor : nl
Ers & & Pl N &
IO :Q @ * A|L Impor Export Send T
- Shap [] }
a Q Workplane It
inkercad
-
Basic Shap
| >
O ¥
Box Cylind

) .
Left click and drag .

the lower arrows to
rotate an object. ») N

Shap-&rid— 1.0 mm -
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Tlnkercad Shape Interface

< - 0O @ £ https://www.tinkercad.com/thing = 1 ' -
!.Tl Epic Lappi-Densor _ﬁ [ ] Ce "xl
@ {Q M e - dlk Import Export send To
N S.hape Q ‘.’-.‘-gre \%
;::ZE;Iwapes -
\
§ 0
Left click and drag
the upper arrows
to tilt an object. : ' .
Box Cylinder
® W
Shap-Grd— 1.0 mm = Roof C:‘j
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Presenter Notes
Presentation Notes
Give the class a “tour” of the Tinkercad interface.


Instructions:
1. Go to the “3D” tab in Tinkercad
2. Click “Create New Design”
3. File name: “EV Concept Car”

b
It's YOUR turn to
get creative with  Reminders:
. ' e Projectis flat on the workspace
3 D d eS|g n: 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!
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Session 2: Car Chassis Design

Drag a cube onto
your workplane, and

Length: 60 cm

change the
dimensions.
Width: 30 cm
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Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


More shapes!

40

Basic Shapes

M ASPIRE

NSF Engineering Research Center

—_— &) Structures & Scenery

&

= |

’ Your Creations

J
b Favorites

|
Basic Shapes

Design Starters

Creatures & Characters

Q> e @

Vehicles & Machines I

N Hardware

). & iecironics

@) Fun & Games
Everyday Objects
Featured Collections

Shape Generators

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

Engineering & Applied Science
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Presenter Notes
Presentation Notes
Now we can add wheels! If there isn’t an option to add a wheel, you can click on more shapes to see even more options.


B
Add a wheel to your project
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Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Scale the wheel

b

Vehicles & Macl 5 =

1 @ &

All 'Y

¢ — @

Change to 20

M ASPIRE %

NSF Engineering Research Center
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Solid

This wheel mir
the early Mind

Creal
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Presenter Notes
Presentation Notes
Click on the measurements tool and then click on the wheel. 


Scale the wheel (cont.)

Change to 12
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Presenter Notes
Presentation Notes
Click on each measurement to edit the numbers.



B
Duplicate your first Wh§el

N{£

Duplicate and repeat
Ctrl + D
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Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Pull it out from the first wheel
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Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Make an axle

To create an axle, take a new

oylinder and rotate it 90°———

(click on the 0° and type in 90).
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Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


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.

INTEGRATED
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Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Centering objects

Pull the axle off the
ground and try to put
it in the center of the
two wheels.
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


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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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


B
Selecting a group

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

)))) ASPIRE @]’ Engineering & Applied Science INTEGRATED

NSF Engineering Research Center UNIVERSITY OF COLORADO BOULDER

WL TEACHING & LEARNING

Program and Laboratory



Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Align objects

Click on the align tool. . © ) SN

A Shapes(3) ﬁ“g"

Solid Hole
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


®)

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.
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


@Grouping parts

b 4

Group the axle and the wheels to
prevent them from separating.
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Create more wheels

Duplicate again!

Duplicate and repeat « Shap

C\IL +D "
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Changing sizes

If one part is too narrow or too
wide, you can always change the
dimensions.
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Chassis design

Use the “Align” tool to align the
wheels, axles, and chassis.
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


B
Keeping wheels on the road

Place the axle below the chassis.
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Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Finish the chassis

Group all items together.
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Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Tinkercad 3D Design &
EV Concept Car Workshop

Part 2: Concept Car Body Design & Review

NSF Engineering Research Center



What You’'ll Need!

TinkerCAD Account
Computer, Mouse & Go to
Internet Connection https://www.tinkercad.com

Microsoft Windows 10, Apple OSX10.10, +
or Chrome OS on Chromebooks

T{1
LS

—_— ClA

Browsers that work best with Tinkercad:

- Google Chrome version 50 (or newer), Safari 10 or newer, Microsoft Edge (Chromium)
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Presenter Notes
Presentation Notes
Direct students to Tinkercad.com>Tinker (top menu bar)>3D Design>login or join classroom and enter code generated by the teacher>start “tinkering”>Designs>3D Design>Create

https://www.tinkercad.com

.

Session 3: Concept Car Body Design

(et 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.

=

What shapes work best?

« Group objects as you go and on the final draft
design
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Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.


Session 4: Concept Car Design Review

« Take a screenshot of your 3D model EV Concept 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?

))) - . . . . INTEGRATED
/ @]J Engineering & Applied Science |-I-L TEACHING & LEARNING

NSF Engineering ResearchCenter =/ UNVERSITY OF COLORADO BOULDER



Presenter Notes
Presentation Notes
Follow the slide instructions. Enable students to peer support each other, and do regular check ins with the class.
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End of Workshop

You CAD do it!
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