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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 modeling. The objective was to create a
document with ideas for environmental projects that make use of 3D modeling 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 modeling
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 for each session is given at the
beginning of each project idea.
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PROJECT: 3D DRAWING OF A BIRD FEEDER

e STEM field: Technology, Engineering.

e Indicative calendar: Any time of the year.

e Activity duration: 3 hours.

e Type of activity: Workshop.

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

e Learning outcomes and acquired competencies: 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.

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

e 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 the main cylinder. So, a good piece of
advice is to start with the design of this part of the object.

Second, we can see that the cylinder is hollow or emptied out with a missing top and a
couple of holes. Third, we have some additional 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
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Create a document.
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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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Select Fac

@ onshope = Bird Feeder van & &
I?JE Versions and history e 11 x
be Name Moditied

L4 Olia Tsivitanidou

> Show change.. 809 PM Today

I

Start

Olia Tsivitanidou

8:09 PM Today

¢ Version { Change

© (Workspace

e to remove.

0o o Mo App Store Learning Center - n(]l\HTslwldmduU'
N 2 Sketon el u-O00ad B0 @ @ @y @ v [+ Sseachtools. a0
Features (7) + Shell 1 4
Y Hallow

1
~ Default geometry Faces to remove Select faces to refhove.
® Origin ad o
3 Top o
3 Front
[ Right
(8 Extrude 1
(M) shelt 1

<

W Parts (1)

Part1

Click on the top cylinder.

o £o Mo

@) onshope = Bird Feeder wan ® 4
I?;j Versions and histary fte L1 x & A 2 sketen (-3 R
N Name Moditied Features (7) +) @  sheul
L] Olia Tsiitanidou ¥ B
> Show change.. B08PM Today v Default geometry [ Faces toremove
Start Olia Tsivitanidou @ Origin Shell thickness
809 PM Today 9 Top
[ Front
[ Right
(@ Extrude 1
(W) Sheit 1
v Parts (1)
Part 1
© (Workspace] ¢ Version  } Chanoe
¥ Right-click on a row to perform actions © 4 )rartstudio ) Assembly 1
ieneaa |

STEAM

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.

2

Learning Center - © + ) Olia Tsivitanidou =

A-N @ @By B

App Store

Search tools. . sit| C

O aadmE

" a
P .‘4'
0lmn "
(7] ~x
U -

24

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



The top face has been removed. This is the result.
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Next, we are going to put the large holes on the cylinder surface.
Select the front plane and then sketch.
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To create the first hole, we put our mouse down to the origin, so that’s
tethered or linked together, and it will be somewhere in the middle. Click the
circle and draw a circle.
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We want this to be removed, so click on remove, a
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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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So, now we are one hole that goes all the way through the front face.
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Let’s go-ahead to create two more holes. We are going to do a new sketch on
the right side face. Click on the right side plane, then sketch and circle.
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Let’s go ahead and draw two new circle sketches, in the same way as done
previously.
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~ Parts (1)
Part1

As before, we will extrude by selecting first by clicking on sketch 3, then

extrude, then remove, through all, second end position, and again, through
all.
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And now we have two more holes on the cylinder’s surface.
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Now, we go ahead and do a sketch on the front and a small perch on there.

@ onshope = Bird Feeder man & ho @ o [Bo

AppStore | Learning Center ETHl © - £ Otia Tswvitanidou ~
Fhr s BEPBOOOBADED BN POB B A VS OvEEvOH W @H B (3 sewonoots e
$, Features (10) 0 me C)
> | Filter by name or typ 7
~ Default geometry
Front

® Origin

9 Top X

[ Front v-

5 right

(8 Extrude 1
£ Sketch 2
(W Extrude 2

(8 Extrude 3

2

~ Parts (1)

Part1

Select the front plane, click sketch and draw a small circle.

@) onshope = Bird Feeder van & ¢ho0 & o Mo AppStore | Learning Center © + ) Olia Tsivitanidou =
= @€ S OvOvaav Oy v o ADvId r KMyl BBy @y & X v  Searchtools. altC
$, Features (11) v @  sketch4 X
@ 7 |Fitter by name or type Sketch plane © z
~ Default geometry o Frontplane Front Front
® Origin now
8 Top @ Show overdefined o x
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(@ Extrude 1
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(| Extrude 2 n
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(@ Extrude 3 ]
/ Sketch 4
~ Parts (1)
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Now we are going to extrude. Select extrude and second end position. Keep
the same distance (depth) for both perches.

® ho fo Mo

AppStore || Learning Center © + M) Olia Tsiitanidou =

hoven BEPBOOOAAD B N PO E- B AV E O -HE-O A M® B (5 semcnoos aile
Features (12) 1 O Extrudes x
¥ o Solid Surface
[ P
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® Origin — .
- i P | o
" Faces of Sketch 4 -
9 Front J|
Blind - '
3 right ¥ .
Deptt 41in
= Draft
(Ul Extrude 1
2 Sketch 2 @ Second end position il
[ Blind - v
(8 Extrude 2 ne A .
Depth alin
(8 Extrude 3 Dratt 3
2 Sketch 4 Merge with all .
[ Extrude 4 Merge scope
- |Partl
~ Parts (1) .

Part1
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v
® Origin
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5 Right

(® Extrude 1
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(M Extrude 2
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(# Extrude 4
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Now, we are going to 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 & ho @0 Mo

App Store  Learning Center ET @ - ) Olia Tsivitanidou ~
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P 7 Y z
® Origin - Right
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[ Right -
(8 Extrude 1
& Sketch 2
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. = ®
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Part1
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# Sketch2
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(B Extrude 3

(8 Extrude 4
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As a final step, we are going to put on the dimensions that we want. Let’s
start with the diameter size and set it put to 4 inches. Click on sketch 1, and
then dimensions (red box below).

©) onshope = Bird Feeder main ® o Lo 0 AppStore | Learning Center © - M) otia Tsivitanidou ~
= B€ S Ov@Ovav Oy v o ADvIH r K~ M~ L) B3 B~ & K v| searchtools. ait/c
§, Features(14) @ sketen1 x Dimansion (d)
» v ; Sketch plane G
g « Topplane
3 Top )
[ Front e h &
Jef
3 Right 0
. Sketch1 - Top o-
- ®
B
~ Parts (0)
& o
Change the size of the diameter and set it to 4 inches.
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» v e o ©
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~ Parts (0)
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m The European Commission support for the production of this document does not . Co-funded by th
STEA constitute an endorsement of the contents which reflects the views only of the authors, S E?EISL:‘HUSEJf p?fo rE;mme
and the Commission cannot be held responsible for any use which may be made of the Ly of the Europea% Union

Inwbat&r information contained therein.

21



Set realistic sizes. Repeat step 30 for resizing all sketches to give the real
dimensions (see figure below). In the same rationale, we can correct
extrusion. For instance, select extrusion 1 from the features list. We set the

depth into 12 inches.

@ onshope = Bird Feeder main & ho @0 Mo

4, Features (14) 5@ Extrudel x
® T Fitter by name or type Solid Surtace
oo « New Add  Remove Intersect
5 Top o
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[ Right
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o Draft
Second end position
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And finally, your 3D design is ready. Enjoy the 3D printing procedure now!
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£ Sketchl
(8 Extrude 1
2 Sketch 2

[ Extrude 2
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PROJECT: 3D DRAWING OF A SHOVEL

e STEM field: Science, technology, and electronics.

e Indicative calendar: Any time of the year.

e Activity duration: 3 hours

e Type of activity: Drawing of a shovel.

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

e Learning outcomes and acquired competencies:

o How to do a shovel on Onshape.

e Required material and resources:

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

e 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 the final object and make sure measures are relevant; you
need to do some small research.
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We have found an example of what our shovel will look like.

I We took this example for inspiration: https://cults3d.com/fr/mod%C3%A8le-3d/divers/pala-

manual and selected/defined our own measurement.

Open Onshape.
https://cad.onshape.com/documents?resourceType=filter&nodeld=1

« C (& cadonsh d 5 Type=filterginodeld=1 B x) T @

@) onshape - |Q AppStore | Learning Center | @~ () Laettt ~
vy cravae =

I @ My Onshape v Last opened by me Details X
@ Recently opened TEST Shovel Test ®
[ created by me - -

[3) shared with me

& Public W ‘Oflj

O Trash
Sortby: Name v Modified Modified by
TEST Shovel Test
Q Main Q Main

= *

Subscription: Education
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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.

<« c a 1 v T @
%) onshape | Sear - Q ApStore | Leaming Center | @~ () Laettt ~
Create ~ Craata a cocument, folder, or label, o impart e v D-
I @ My Onshape ~ Last opened by me Details X
© Rocantty opencd — T o|
D creatcaby me - -
[@ shored with me
& Pubic @
@ Trasn
Sortby. Nomo _vModified  Modified by
TEST Shovel Test
9 Man 9 Man
i 4
Owned by me

1210 PM Today
Subscription: Education

@ onshape

| [oR) Document. ~ Last openad by me
[ Foidor
TEST Shaval Test
| 2 rport files. "

Owned by me

o = o

Sartby. Wome _* Modified  Moic

TEST
9 Man

-

Subsription: Education

-[Q hopSiore  LeamingCerter @)+ ) Lottt =
i - =3
et .
o]
Showel Test
=
-

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.

e Zsech BEFBARYO0CAAERE BN @A 628 IvEE-OCAWME BIDH WS T W HSseachoos [l

§Top

Frong

T

& +  rotsudol

P Escreva aqui para procurar

Right-click and select normal view.
The plan should look like the 2nd image.
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@) onshape = 9= 4, Shovel Man g ® AppStore | LearningCenter CINES @~ () Laettt ~
C Al BEPFBB- OO0 AANEA-NODR B EBAE - -EBE-0 O WS W~ i Serchions aile

Features (4) [y @

¢ Filzer by name or type Y

v Default geometry
Top
® Origin
X
Sl Qop
9 Front -

9 Right

©

~ Parts (D)

Click on Sketch.

@) onshape = 92 4, Shovel mMain  # ® Appstore | LearningCenter  MCUSSM @ - () Laett =

rEEEe B e 00 AIBR B NODE B EEHE O EEV0AME B H swonwos e

Featu Create new cketch (Shift-s)

Y | Ficer

v Default geometry
Top
® Origin
X

[9 Top Qop O
3 Front e -
3 Right
E ©
= ]
v Parts (0)
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%) onshape
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Features (5)

v

 Default geometry

© Origin
5 Top
X Front
4 Right

Z Sketch1

v Parts (0)

%) onshape =

“ » @

Features (5)

-

~ Default geometry

s Origin
8 Top
[ Front
9 Right

2 Sketoh 1

~ Parts (0)

+1 @ [ corner rectangle

Select the center point of the rectangle to draw.

¢, Shovel wain = @  AppStore
€ / EBvGOvavivesyo NOAvIE 7T Xv iy

BvBy & Ky

Search tools... al

A

[=] Center point rectangle R Center point rectangle (r)
bt itaing Create a rectangle using a center point and corner.

N 1 Click to indicate the starting center point

Show constraints 2. Click to indicate the end corner point

@ Show overdefined Hold Alt while dragging to sketch a square. Top

Draw the rectangle.

#+ Shovel wzin kg

SAEYOyvavy@y Sy o FAYIEF Xy hvB 8y @By & K v Seachwos
@ sketch1 x
o Sketch plane o
Top plane
Show constraints
@ Show overdetined o

Top

Learning Center ©~ M) Laettt ~

it C

a24a

®  AppStore

Learning Center @~ M Laett -

alt|C

izl

[249]
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Select Dimension to give the measures.

%) onshape =

+ Shovel main &

@ AppSore  Learning Center © - M) Laetii -
N € S/ EvOvavgy sy o ADvIiE ¢ Xvmvb 8y By & K v  Searchtools. alt[c

Features (5) 1 (3 Sketchl x Dimension ()
- Create a dimension to constrain the size of sketch geometries
| Fiter by name or type Shetsh e G Dimensions can be linear. angular, diametric, or radial distances.
~ Default geometry Top plane

1. Select the entity to dimension or the entities to dimension between.

2. Specify the dimension value in the dialog. Use ENTER to apply the Top
© Origin Show constraints
value
M Top ® Show overdefined X

3. Drag the dimension to the desired Location.

[ Front Tip: Use Shift~Enter to spply the value end keep the dislog open w-
[ Right
7 Sketch1
~ Parts (0)
[249
==
2 @

Select the line (first left then top) and give the measure 2™ figure.
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®  AppStore Learning Center © - M) Laettt -
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=
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&) onshape =
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v Default geometry
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9 Right
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~ Parts (0)
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N
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™ Default geometry
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® Origin
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7 Sketch1
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STEAM

Sketch1
Sketch plane ®
Top plane

Show constraints

@ Show overdefined

A D~ =
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AV

[ 4

Search tools... alt|C
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Learning Center © - M) Laettt -

b
X

-
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Select the function point and place a point on the lower part of the rectangle.

Shovel wmain =
A B~ Ik

Sketch 1 % Point
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Top plane
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XYy BBy & K~
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Learning Center ©- M) Leettt -
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4 o € /S EAvGvav@Gy sy o AD~E 7 XvM~L] 8By @y & K~ Searchiools at[c
Features (5) ) ()  sketchl X
v S — ®
~ Default geometry Top plane 20
@ Origin Show constraints
8 Top @ Show overdefined ) Tnp
13 Front
X Right
7 Sketch1
18
E
~ Parts (0)
A
Draw 2 similar rectangles as shown.
@ onshope = 9= 4, Shovel van @
« A €@ /S EHvGOvaav@Gy v o ADvIE 7 KM~ S~ v ¢ KX v Searchtools. falt|C
“eatures (5) %1 @ [0 corner rectangle G Corner rectangle (g)
. Create  rectangle using two points for disgonal corners
v (=] center point rectangle R ) ¢jiek to indicate the starting corner point
v Default geometry g pan 2 Click ta te the point for the diaganal cormer, 20
& Origin Shaw constraints Hold Alt while dragging to sketch a square
3 Top @ Show overdefined o TD|:|
3 Front
3 Right
7 Sketch1
18
v Parts (0)
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@ onshape = $= 4, Shovel main #* b d

AppStore | Learning Center EISU @) ~ ) Laettt ~
ha o4 € A OvOvav@y sy o ADvIE m vyl By By ¢« K~ seachiools arc
Features (5) 1 @ skstenl x -
~ Default geometry Top plane 18 -
o Origin Show constraints —— =
[ Top v overdefined X
3 Front ZI -
[ Right
£ Sketch1
17
B
-6
~ Parts (0)

Select Dimension to give the measures and enter the measures as shown in
the image below.
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~ Default geometry Top plane T
 Origin " )
9 Top Top f K
g Front " .
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Select Trim.
@) onshape = 9= 4, Shovel Main - @  AppStore | Learning Center © - M) Loetit -
“ P B €& /S OvGOvavl@ivesy o ADNDvIid i~ M~ BB~ ¢ K v  seachtools. aifC
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9 Right
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v Parts (0)
Select the orange lines (then the lines will disappear).
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Remove the dot.
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 Sketch 1
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52

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.

@ onshape = 9= 4, Shovel Main - ® ppStore | LearningCenter [NV @~ ) Laettt -
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To add a hole in the handle, start with a dot in the handle.
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Draw a center dot circle.
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Click on Extrude and select the lines you want to extrude (the orange lines).
Change the measure to 4cm.
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With isometric view, we obtain the following shovel, with no visible base.
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Extrude the base
Select the base.
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This should be your result.
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PROJECT: 3D DRAWING OF A WATERING CAN

e STEM field: Science, technology, and electronics.

¢ Indicative calendar: Any time of the year.

e Activity duration: 3 hours.

e Type of activity: Drawing a watering can.

e Educational objectives: By the end of the course, the learners are expected to draw
a watering can on the Onshape software.

e Learning outcomes and acquired competencies:

o How to do a watering can on Onshape.

e Required material and resources:

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

e Description and/or step-by-step instructions:

This project consists of the 3D design of a watering can, then we will present the step by step
for its elaboration:
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Give a name to your document, such as Watering Can.
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Right-click and select “Hide other planes.”
The plan should look like the 2" image.
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Right-click and select “View normal To.”
The plan should look like the 2" image.
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Draw the rectangle.
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Select the plan and sketch.
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Select the outlines and give a dimension of 3mm.
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Select Extrude and give the measure of 120mm.
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Select the Front side, and with the right-click, choose “View normal to.”
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Select 3 arc points and do it like the image.
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Click on offset, then orange line, and then in the arrow to change the side (if

necessary).
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Give 10 mm as a measure.
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Select the front side again and sketch.
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Select line and do it like the image shows (blue lines).
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Select Dimension and put the right dimensions.
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Select offset and choose the lines in black (the measure should be 0Omm).
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Select the orange face.
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Select extrude — remove with 44 of Depth.
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Select — Extrude and remove (the depth is 25mm).

| Bart St | - o x

« @ @ hupsy/cadonshape.com, s, 1698dcaf11 dbffe7el 14305
G onshope = Watering can van  # AppStors | Leaming Center

Ead s BEABB-O0ONAATNBR-M@ER-BEIaS I-EEVYEI WL B IS T WS T H [+ sachioos [5C
§4 Features (23] 51 () Extrudes

LA s

D (@ batruce

I
¥

St zizce

Right
¥

e @ o

(@ Extruge 2

[ Extrude 3

+

[ Extruse 4
(a3

[ Extrude 5
5 Extruce

(@ Extrude 7 E

2ESS

(@ Extrue s
£ Skatens
Extrudes.
~ Paris (2)
Partl
Part2

4 ]PartStudiol ) Assembly 1

H B Escreva aqui para procurar

Select the face in orange.

- 8 x
% = @ 8

@onshape = Watering can van  ® AppStore || Leaming Certer -e-nlirsﬁcsla-
Eh A 2%ch BEABEYOOAATTE U LA B &2 E VEEYOAWA BT WS TF

Foaty Crests new sketen (Shits)

D Wt

3304033 50a2ce0f008d caf 11/

C O hips m/d e662bbeeddads

Search tools.. [ar|c

T A 4

N
L
a [ Fxtrude 1

[ Extrude 2

L <)

[ Extrude 3

+

[ Extrude 4

] Fitiet 1
[ Exrude 5

[E Extrude

ae

& Bxrue

L]
2]

@ Extrude
[ Extrude s
v Parts 2]

Partl
Part2

Ares 486690 mm’ <8 @
/| 4 ([QPartstuel ] Assembly 1

B Bscreva agui para procurar

The European Commission support for the production of this document does not

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

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 I(Dﬂtbﬂt&f‘ information contained therein.



Do a rectangle as represented (on the top of the spout of the watering can).
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Select the bottom (of the spout of the watering can) as shown in sketch 11.
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Select extrude and give the measure 2mm.
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Select opposite direction (click on the arrow to change the direction if
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The final result should look like this.
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PROJECT: 3D DRAWING OF A GARDEN RAKE

e STEM field: Science, technology, and electronics.

e Indicative calendar: Any time of the year.

e Activity duration: 3 hours.

e Type of activity: Drawing of a Garden Rake.

e Educational objectives: By the end of the course, the learners are expected to draw a
garden rake on the Onshape software.

e Learning outcomes and acquired competencies:

o How to do a garden rake on Onshape.

e Required material and resources:

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

e Description and/or step-by-step instructions

This project consists of the 3D design of a garden rake, then we will present the step by step
process of its elaboration:
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Open Onshape.

@ Documents x | - a8 x
& > 0 £ nmps/esdonshapecom/documentsTressurcaType-fi 1 Fa—
& onshape «[Q P tppstore | Leamingtenter @~ fWLaraCosta
 Last opened by me Details x
@ My Onshape ol
o
@ Recently opened vass ParLSTER Part2.STEP Part3.STEP Part4.STEP o

D created byme
[@ sharedwithn

S Public @

0 T

T L3 L3 -
“ N L
\/.

Name Modified v Modified by Owned by

Parté.STEP 1136 Dec 15 me me

Part3 STEP 1136 0ec15

(|

] .
M Part2 STEP 1196 Dec 15 me me
[

PartLSTEP 1136 Dee 15
Document

Vase 1512 Todey me me

0 -
en

Assem2STER 10150ec15

#® orn
£ S Obistal 1018 Deo 4 me me
~ ® oren

d v, teste 122 Nowd me me
Subzeription: Education # Qv

® QM -

Create a document.

@ Documens x |5 - ° x

€ 2 O @ hipsy/cadenshapecom

€ onshope B sppstoe | Leaming Center | @+ fYLaraCostae

TR e ot o o vt o -

| | [oR) Document  Lastopenedby me Details x
[ Felder @ I
Vaze PartLSTER ParzSTEP PaSSTEP Parts STEP
| £3 * " "
| ﬁ\
Onj
 Label
Name. Modified + Modified by Oumedby

Folders.

Pan4.STEP 1136 Dec 15 me me

PartzSTEP 1136 Dec 15 me me

0O
Pant3STEP 1136 Dec: 15 me me
O
O
O

Partl STEP 1136 Dec15 me me

Vase 1512 Today me me

* Quan

Assem2.STEP 1015 Dec 15 me me
& QM

Objetol 1018 Dex: & me me
& Quan

‘ teste 122N me me
Subssription: Education ® ouan

objeto3 16:400ct 27 me me

The European Commission support for the production of this document does not

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

ST E A 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 Im:ubat&f‘ information contained therein.

73



74

Give a name to your document, such as Garden Rake.
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Select the plane (top) to start drawing.
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Right-click and select normal view.
The plan should look like the 2" image.
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Select the center point of the rectangle to draw.

| Garden rake | Part Studic 1 x + - a x
<« O & httpsy//cad.onshape.com/documents/1 828 0f3b7125fc2a9/e/61a85a786c7a78e4bo712123 Q = @ 8
D + Garden rake van  # | AppStore  Leaming Center © - M\ LaraCosta -

Av @Oy ADvIE F Xl BvBy @ KON 4= | === = A Sewchiools.ulc

- g x

Top

£ Shaten 1

& + | ewtsuol

£ Escreva aqui para procurar

The European Commission support for the production of this document does not Co-funded by the
S EA constitute an endorsement of the contents which reflects the views only of the authors, Erasmus+ Programme
and the Commission cannot be held responsible for any use which may be made of the GO B Uik
[ information contained therein. P




Draw the rectangle.
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Select “Dimension” to define the measures.
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Select the line (first left then top) and give the measure 2™ figure.
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Select corner rectangle.
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Draw a similar rectangle as shown (start by drawing on top of the bottom

line of the first rectangle drawn).
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Select Dimension to give the measures.
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Enter the measures as shown in the image below:

(to measure 25mm, click on the left line of the 1° rectangle and then on the
left line of the 2" rectangle).

1 Garden rake | Fart Stwdio 1 *x [+

- - x

“ © B hupsy/cad.onshape.com/documents/1989ab2; 3a013b71251 86c7a78e4bOTi313 Qo= o= ®w 8 -

@) onshape = %= i, Garden rake . [ @ AppStore  Learning Center - « ¥ LaraCosta =
A BEE€ /S OvOvav@Gy sy o ADVE rXxvA-MRYBy @ XO@ N 4 — | L =« W K = A Seachiols [mlc

Featuras (5) a %
. 4p plan .
a !
Top -
f— 70—
e
40
— k)
- g ]
=
25
~ Parts (0)
80
==
= 20w
@ @
& + fiPartStudiol ) Assembly 1
n e S OO B M om e D@
m The European Commission support for the production of this document does not . Co-funded by the
S EA constitute an endorsement of the contents which reflects the views only of the authors, :' '-. T p?fo ramme
and the Commission cannot be held responsible for any use which may be made of the Ly of the Euro ea% Union
[ information contained therein. P



Select Trim.
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Select the line in orange (then the line will disappear).
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Click on the arrow ** , and this is the result.

©) Garcen rake | Part Stuclio 1 x |+ - 8 x
& O O hitpsy/cad.onshape.com/documents/19892b27022895e69c48 a # & s

@ onshape = 9E 4, Garden rake man O [ AppStoce || Laasring Center m ©~ Y LaraCosta -
b 2w BEFRRY OO AABRBE- B 0 - ARBeE -EE-CAWMA DISTYWS W Search tools. st/

Festures 6] Q@ Eatudel [~ K

7 (7= Saiid Surtacs .

Remave  Intersect

geometry

® Origin

Top -

&
)

L=

From
3 Rignt
£ Skewch1

[ Extruge

™ Parts 11}

Partl

@ + oDPartstudiol ) Assembly 1

Select the front.

@ Gaten ke PortSuio 1 xR -oe =
< O A hitpsit/cad.onshape.comydocuments/1 7 QO u = a @ -
@l orshope = 92§, Garden rake man ® | appstore | | Learming Center ©~ (Y LowaCosta -

N fsech BEFABE-000ALATRQE-WOER-B &S -UE-OHMWME LIS F WSS E [+ Seachools [ssfe
Featurss (6) IsNe]
Y e os ¥

~ Default geometry

= Org
[ Top
S Front o-
(5 right Top

[ Extrude 1

)
= "
B

Ares 4800.000 min® B I

~ Parts (1

Part1

& + ) PartStudiol ) Assembly 1

m The European Commission support for the production of this document does not Co-funded by the
STEAM constitute an endorsement of the contents which reflects the views only of the authors, Eras:nusﬁ P?‘o CTE
and the Commission cannot be held responsible for any use which may be made of the 9 o
of the European Union

m I(Datb{,u‘&{" information contained therein.

83



Click Sketch.

x |+

A hutpsyycadonsh )

D Gardon ake | Par S 1
< O

@) onshape =

ments/1989ab2 7t 793a0{3b71254c2a0/e/61a852786cTa1824b97

= +. Gardenrake van ¥

“h g BEPBR-ONAATE B-U @
£ Greste ew sket (Sti-)

v

~ Detault gaomatry

=}

Gv% & e2d vEE-CHWELE D IS Y S

Skelch 2 has been cancelled Restore

@ Grigin
ETop

I Front
= Right

Extrude 1

~ Parts (1)

Partl

& 4 | i Futstuiol ) Assembly |

Select Corner rectangle.

@ Gudenrake|Pansugol % [

<« O

£ hitps//cad.onsh: jocuments/1989ab27 /582020579320f367125fc2a0/e/61a852706c7a78e4bI7 13133

@onshope = 9§ Gardenrake man ¥

“r BE€ /S OOvevOy v e AOvE Xy ByBy @ X0 N 46— | b=« «VE~-A

Features {7) +1 @& [ Comer rectangle [6] Cormer rectangle (g}
reste  rectangle using two paints.fo Sagenal comers
7 [ Center point rectangle @ 1 “starting corner pon
+ Defautt o £y 1 2 e point for the diagonal comer
- e . Hold At whis draggng toskstch a square.
M Top @ Show owerdefined °
15 Front
3 Right
[ Extruce 1
£ Sketohz
~ Parts (1)
part1
& + ([Drertstudiol ) Assembly 1

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

STEAM

information contained therein.

- g x

o + 8 @

® wsoe | Lanmoerter [EERY @+ AV iaacosta -

Al

Searchools.. [

2F®

Area 4800000 mm? @B

- o x
@ nm o= @ 8

®  AppStore | Learning Center - @ MY Lantosta -

Search tools . [az]c

2F®

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




85

Draw a similar rectangle as shown.
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Enter the measures as shown in the image below.
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Then select a Linear pattern.
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Select all the lines (starting on the right).
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Enter the parameters as shown in the image below (inside the green
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Select Extrude, and the measure is 20mm.
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Select all the corners (edges) that we want to fillet, as the image shows.
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This should be your result.
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PROJECT: 3D DRAWING OF A VASE

e STEM field: Science, technology, and electronics.

e Indicative calendar: Any time of the year.

e Activity duration: 3 hours.

e Type of activity: Drawing of a vase.

e Educational objectives

e Learning outcomes and acquired competencies:

o How to do a vase on Onshape.

e Required material and resources:

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

e Description and/or step-by-step instructions:

This project consists of a 3D design of a vase, then we will present the step by step for its
elaboration:
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Give a name to your document such as “Vase.”

£ vemens = |

& 5 O 6 nmpseadonshap iments? W 1 Qn o= ow @

New document

Docurment name

Vesd

P Escreva aqui para procurar

Select the plane (top) to start drawing.
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Right-click and select “normal view to”.
The plan should look like the 2" image.
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Draw the rectangle.
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Select Dimension to give the measures.
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Select the line (first top then right) and give the measure 2" figure (50mm).
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Select sketch fillet.
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Enter the measure 10mm and repeat the process to every corner.
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Select Extrude.
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Put Depth equal 3mm and click ™ .
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Select the front face.
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First select Sketch (like in step 6) and then offset.
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Select all the edges.
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Click on the arrow if necessary to have this result.
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Change the measure to 3mm.
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Do it again (like it is done on steps 18,19 and 20) but now the measure is 0,
and click extrude.
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Change the Depth to 60mm and click *.
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Select the base and click sketch (like on step 6).
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Draw a circle in the center and one in each corner (the circles do not need
the same exact measures from the origin).
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Insert the measure (2mm) by clicking in dimension and then in each circle.
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Then select extrude.

| € vase| Part a1 x|+ - o X
& O & nhttpsy/cad uments/s 59430024 12218428473d07e539c6/e/86¢7beT ab2a3be 1185604411 Q = = @ &
@ onshape . Vase wman ® ® 8 ropsore Lesmingcener 9- \Laracosts-

N 2 sk FREe-0 0840 R B R B &£008 N-EE-CIWSE VIDFAWS WY Search tools._ s/
Features (10) srude 3 x
¥ S sSalig Surtzsa 4
 Detautt geometry New Al Remove lntersect
® Origin [P ———— e
[ Faces of Sketsh 3 x
5 Front Bind - o-
= Right Depth 2 mm
hetch 1 Orsht
[ Extrude 1 Second end pasition
Sketch 2 with sl
[ Extrude 2 Marge scope
£ Sketch3 partl
[ Extruge s —_— @
&
E bl
&
v Pens(1)
Faril
& +  (0PartStudio]l ) Assembly 1

n P Escreva aqui para procurar

9‘—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, Erasfnus - Programme
and the Commission cannot be held responsible for any use which may be made of the of the European Union

m Ifwubﬂtsf‘ information contained therein.

104



Click Remove 4,
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This is how your project should look like.
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