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INTRODUCTION

This handbook was created within the scope of Intellectual Output 4 of the
Green STEAM Incubator project, which is related to 3D modelling. The objective was
to create a document with ideas for environmental projects that make use of 3D
modelling as a resource to promote sustainable ways of designing and using 3D
objects.

Every partner of the consortium of this project came up with different project
ideas that were gathered in a single document. Each project has its own different
objectives and learning results, but one thing is common to all of them: to promote the
use of 3d modelling as a way of producing less waste, through the consumption of
less energy.

Together, these project ideas serve as a 15-hour workshop to promote the
aforementioned objectives. All the essential information to each session is given at the
beginning of each project idea.
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PROJECT: 3D DRAWING OF A BIRD FEEDER

i STEM field: Technology, Engineering.

i Indicative calendar: Any time of the year.

9 Activity duration: 3 hours.

1 Type of activity: Workshop.

i Educational objectives: By the end of the course, the learners are expected to
know how to draw a bird feeder on the Onshape software.

9 Learning outcomes and acquired competences: By the end of the course, the
learners: (1) will have designed a 3D object, specifically, a bird feeder; (2) will
get familiarized with the Onshape features and functionalities; (3) will have
enhanced their 3D design skills.

i Required material and resources:
o Computer.
o0 Internet access.
o Onshape account (or other similar).

91 Description and/or step-by-step instructions

This project consists of a 3D design of a bird feeder, then we will present the step-
by-step for its elaboration.

First, when designing a 3D model, it is essential to have a strategy. For instance,
for designing a bird feeder (see figure 1), we can see that the main element is the
cylinder. So, a good practice is to start with the design of this part of the object.

After that, we can see that the cylinder is hollow or emptied out with a missing top
and a couple of holes. In addition, we have some more features on the main
cylinder, the so-called perches (i.e., in the figure below, those appear like circular
stands for the birds; those could also be simpler cylindrical features).

Let's start with the design of the 3D object now.
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Figure 1 A bird feeder, source:

https://www.theguardian.com/environment/2020/feb/27/country -diary -

the -gatherings -at-the -bird -feeder -are -anything -but -random

Open Onshape.
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Create a document.
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Give a name to your document such as "Bird Feeder."

New document

Document name
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Start with the creation of the main cylinder. This can be done in
multiple ways: we can create a circle, extrude it up, draw a rectangle, revolve it,
etc. We will not worry about any dimensions right now; we will take care of those
later. Select the plane (top) to start drawing.
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Draw a circle (do not worry about the dimensions at this stage).
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Extrude that circle.
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Click on the top cylinder.

@ onshope = Bird Feeder man & o o [Bo

I Y= Versions and histary

*4‘

T

Q # Version

Name

» Show change.

Start

W& Right-click on a row to perform actions

STEAM

te U1 x

Modified

Olia Tsivitanidou
809 PM Today

Olia Tsivitanidou
609 PM Today

4 Change
i

The European Commission support for the production of this document does not
constitute an endorsement of the contents which reflects the views only of the authors,
and the Commission cannot be held responsible for any use which may be made of the "

N A 7 Sketch

Features (7)

i

v Default geometry

® Origin
8 Top

[ Front
I3 Right

(@ Extrude 1

Shell 1

v Parts (1)

Part1

© 4  [partstudiol

AppStore | Learning Center © + ) Olia Tsivitanidou =
By @y &> @~y @ v [+ Searchtools..[at[C

2

App Store Learning Center - - nulm Tsivitanidou =

FeFlBuw-O00a8a406E @0 ®v &~ v B0 [+ Sseachoos. |sc

]

information contained therein.

Shell 1
Hollow
Shell thickness

1) Assembly 1

X

|
01lin "

[7]

24

Co-funded by the
Erasmus+ Programme
of the European Union




10

The top face has been removed. This is the result.
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Draw the large holes on the cylinder surface.
Select the "Front Plane" and then "sketch."

AppStore | Learning Center

BTl © - ) Otia Tsivitanidou ~

Search tools... alt| C

@) onshope = Bird Feeder man & o @ o Mo

bl x d A P @BEAFABRYOO AL MG @0 @v &y By B E

I = Versions and histary

b Name Modified Features (6) 0
- Olia Tsivitanidou ¥ .
» Show change. . 809 PM Today ~ Default geometry 1 -
Start Olia Tsivitanidou ® Origin t Fraeg
809 PM Today 5 Top Sy
"X
[ Front ) -
9 Rright
(@ Extrude 1
&
E f ®
®
o
~ Parts (1)
Part1
@ [Workspace] ¢ Version  } Change
@ R
?‘—9—* The European Commission support for the production of this document does not " Co-funded by the

STE AM constitute an endorsement of the contents which reflects the views only of the authors, :' Erask:n o P?o D

and the Commission cannot be held responsible for any use which may be made of the LA of the Euro ea?’l Ty

information contained therein. P




@) onshope = Bird Feeder van & o

I?E Versions and history 4. L1 X & A 2 Sketoh
b Name Modified Features (6) +

> Showchange . 809 PM Today

- I [Main] Olia Tsivitanidou

Start Olia Tsivitanidou
8.09 PM Today

Q) [Workspace] ¢ Version  } Change

&o Mo

T | Fiter oy name
w Default geometry
® Origin
[ Top
[ Front
9 Right

(8 Extrude 1

~ Parts (1)

Part1

(©]

Qront

O

AppStore | Learning Center © - M) ola Tsivitanidou =
GRSQVOOIQHVL‘IOv@VEVva Search tools... ait| C

-
&
®
B
©

For creating the first hole, move the mouse down to the origin so
that it's tethered or linked together, and it is going to be somewhere
in the middle. Click "circle” and draw a circle.
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As illustrated below, we want this to be removed, so click on
"Remove."
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Select "Second end position" to have the same exact hole on the
opposite side of the inner cylinder surface.
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Your design should look like this:
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Create two more holes. Create a new Sketch on the right side face.
Click on the right side plane, then "Sketch" and "Circle."
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Draw two new circle sketches in the same way as done previously.
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Your cylinder should look like this:
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Create a sketch on the "Front" and a small perch there.

© + ) Olia Tsivitanidou =
v & S8 OvEEYOC A @ &H WV
)

AppStore | Learning Center Share

® do Qo Mo
el O0O0AaAAD@ B0 @

m

B Search tools... alt| C

c) @ront
OF 4
GE
&
= %
™
¢ ) & o

Select the front plane, click "Sketch," and draw a small circle.
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Select "Extrude" and second end position. Keep the same distance

(Depth) for both perches.
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Repeat steps 26 and 27 for creating two more perches. Click on the
right plane and proceed in the same way.

@ onshope = Bird Feeder main
9= & A 2 Sketeh

® do @o Mo
(CHC-A N W R aN Al RN NC)

AppStore | Learning Center © + ) Olia Tsivitanidou =
- eDAvB &S O-EBEYO A WH B

Search tools. . alt| C

$, Features(12)

® V [reommeaom

® Origin
[ Top
[ Front
[ Right
1
(8 Extrude 1
7 Sketch 2

(8 Extrude 2
(8 Extrude 3

(8 Extrude 4

~ Parts (1)

Part1

€) onshape =

#, Features(14)

- | Fitter by na

[ Front
3 rignt

1

(8 Extrude1
2 Sketch2
(8 Extrude 2

(B Extrude 3
(B Extrude 4

(W Extrude 5

~ Parts (1)
Part1

E=jc]

STEAM

Bird Feeder van
9= & A Sketeh

(a]g ht

Y

Right

2am

® o fo [Ho

The European Commission support for the production of this document does not
constitute an endorsement of the contents which reflects the views only of the authors,
and the Commission cannot be held responsible for any use which may be made of the
information contained therein.

N
&,

@ @0

AppStore  Learning Center © - M) otia Tsivitanidou ~
BEe¢€Fle-00aadNLGE-M T AVvE #6ad vEEYO & @ H B+

Search tools... alt| C

g2

Co-funded by the
* Erasmus+ Programme
o of the European Union

20



21

As a final step, insert the dimensions. Start with the diameter size
and set it to 4 inches. Click on "sketch 1" and then "Dimensions."
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Change the size of the diameter and set it to 4 inches.
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from the features list and set the "Depth"” to 12 inches.

@ onshope = Bird Feeder v
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Set realistic sizes. Repeat step 30 for resizing all sketches to give
the realistic dimensions you wish (see figure below). In the same
rationale, we can correct extrusion. For instance, select extrusion 1
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Your 3D design is ready. Enjoy the 3D printing procedure now!
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PROJECT: 3D DRAWING OF A SHOVEL

i1 STEM field: Science, technology, and electronics.

i Indicative calendar: Any time of the year.

9 Activity duration: 3 hours

1 Type of activity: Drawing of a shovel.

i Educational objectives: By the end of the course, the learners are expected to
draw a shovel on the Onshape software.

9 Learning outcomes and acquired competences:

o How to do a shovel on Onshape.

1 Required material and resources:

o Computer;
0 Internet access;
0 Onshape account (or other similar).

9 Description and/or step-by-step instructions

This project consists of the 3D design of a shovel, then we will present the step by
step process of its elaboration:

PRELIMINARY STEPS:

It is important to have an idea of what will be the final object and make sure measures
are relevant you need to do some small researches.
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We have found an example of what our Shovel will look like.

For inspiration, we took this example: https://cults3d.com/frimod%C3%A8le-
—I 3d/divers/pala-manual and selected/defined our own measurement.

Open Onshape.

https://cad.onshape.com/documents?resourceType=filter&nodeld=1
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https://cults3d.com/fr/mod%C3%A8le-3d/divers/pala-manual
https://cults3d.com/fr/mod%C3%A8le-3d/divers/pala-manual
https://cad.onshape.com/documents?resourceType=filter&nodeId=1

Create a document.
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Give a name to your document, such as Shovel.

New document

Document name

Shovell
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Select the plane (top) to start drawing.
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P Escreva aqui para procurar

Right-click and select "Normal view."
The plan should look like the 2nd image.
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Click on "Sketch."
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Select the center point of the rectangle to draw.
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Draw the rectangle.
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Select "Dimension" to insert the measures.
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Select the line (first left then top) and give the dimensions as
shown in the 2"d figure.

&) onshape = i, Shovel wain = @ AppStore  Learning Center © - M) Laettt -
o € /S EOvOvAav@Gvy veo ADBvIE 7 Xyl 88v @By & K v Ssearchtoos. atc
Features (5) +1 (&  Sketehl x
N’ | Fitter by name or type Sketch plane @ ¥
~ Detfault geometry Topplane .
© Origin Show constraints *
X Top @ Show overdefined Top } X
[3 Front | [ . -
[ Right
./ Skeich1
1=
]
~ Parts (0}
S @0

The European Commission support for the production of this document does not
STE AM constitute an endorsement of the contents which reflects the views only of the authors,
and the Commission cannot be held responsible for any use which may be made of the

m Inwbat&r information contained therein.

Co-funded by the
Erasmus+ Programme
of the European Union

30



&) onshape =

“rEE

Features (5)

%= & Shovel main

S EAYOvav @Gy v o
o}

¥ [ Fitter by name or type

~ Default geometry
@ Origin
[ Top
[ Front
[ Right
7 Sketch 1

~ Parts (0)

%) onshape = 9= 4,

“r@Ee

Features (5)

T

Sketch 1

Sketch plane
Top plane

Show constraints

@ Show overdefined

*

v B
<]

ADvIH r «vmyWagy@y &

’

®  AppStore Learning Center RPN © - ) Loett -

A ~  Searchtools.. alt C
Y
20
— Top
X
Top
-
18
B
B
2 @

Select the function point and place a point on the rectangle's

lower part, as shown in the 2" figure.
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Select "Dimension” to give the measures and enter the
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Select the orange lines (then the lines will disappear).

%  AppStore

@ onshope = 9= 4, Shovel Main @
“ r EB€ /S O0vOvav@Gysveo ABYEE 7 v~ 88y @B~ & K~ Searchtools. atc
Features (5) 1 (9 sketehl X = 20 =
T Aoy oo | s o o Top
~ Default geometry Top plane
& Origin Show canstraints
5 Top 1 Show overdetined o 18
[ Front € —
9 right
2 Sketeh1
17
~ Parts (0)

STEAM

52

The European Commission support for the production of this document does not
constitute an endorsement of the contents which reflects the views only of the authors,
and the Commission cannot be held responsible for any use which may be made of the
information contained therein.

Learning Center  [MCIEUMN @ - [ Laettt =
Y
=)
X
o-
2
]
Learning Center share 2R @ TESG

Co-funded by the
Erasmus+ Programme
of the European Union

34



@ onshope = 9 ¢, Shovel main  #
Search tools... alt| C

r e~y BBy & K~

®  AppStore

N EE€ S O-Ovavay sy o KA~
Features (5) i1 sketohl x - -
? Fitter by name or type Sketch plane @ TOP
~ Default geometry Top plane
® Origin Show constraints
3 Top @ Show overdefined ° 18
13 Front
I3 Right
/ Sketch1
o R
E
~ Parts (0)
LJ» 26
@ onshope = 9= 4, Shovel Man &
h o € /A OvQOvav@y sy o RBYKH 7 Xvhv BBy & K~ searchiols [sc
Features (5) 51 @ sketehl x 20 -
Y FAtee Skatch plane © Top
v Default geometry Top plane
® Origin Show constraints
& Top ) Show overdefined o 18
[ Front
3 right
 Sketeh1
- KA
° A
~ Parts (0)

26

52

The European Commission support for the production of this document does not
constitute an endorsement of the contents which reflects the views only of the authors,
and the Commission cannot be held responsible for any use which may be made of the

information contained therein.

STEAM

AppStore

Learning Center G @ + ) Laetit ~

(=)
X

-

2]

Learning Center - @~ M) Loettt ~

Point X% 00 Y2-80 7100cm <& @

Co-funded by the
Erasmus+ Programme
of the European Union

35



©) onshape =

6 » @

Features (5)

~ Default geometry
® Origin
9 Top
[ Front
3 Right
 Sketch 1

~ Parts (0)

=
€ S Ov@vav@y v o

5’ | Aitter by name or type

++ Shovel main

(G sketeh1

Sketch plone
Top plane

Show constraints

@ Show overdetined

-

B

(]

KD~

rXx~mvW BB &
20

A~

Top

52

>

Search tools._alt| C

App Store

o- ) Laettt ~

Learning Center  [ICIEYS

[
X

-

izl

Place a dot at 0.5cm from the edge of the first rectangle and draw
another rectangle inside (the rectangle is 19cm and 18.5cm).
This will be the base of the Shovel.
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To add a hole in the handle, start with a dot, as shown below.
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