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Suunnittele ja
tee oma pieni
huonekalv tai
sisustusesine

TehdaanMuutos < make4change@lists.oulu.fi @ make4change.oulu



“* Ymmarrat, mita 3D-mallinnus on
Understand what 3D modeling is

** 3D-mallinnus osana digitaalista pienvalmistusta
Uses of 3D modeling for digital fabrication

Mi.l.a opi.l.? ** Opit 3D-mallinnuksen perusteet

Basics of 3D printing

WHAT ARE YOU “* Valmistat 3D-mallin laserleikattavaksi
Create a 3D model for laser cutting
LEARNING?

** Design constraints
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Johdatus 3D-mallinnukseen kayttaen Tinkercadia ja

O hjel ma 3D-tulostukseen

1 . pCIIVd Mita 3D-mallinnus on?

Projekti 1: Valmistele avaimenpera, jossa on sana
eTinkercad-harjoitus: 3D-suunnittele avaimenpera

¢3D tulostin: Valmistele malli 3D-tulostinta varten

3D-mallinnuksen kayttotavat digitaalisessa pienvalmistuksessa

3D-mallinnuksen suunnittelumallit
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"Making" eli varsinainen valmistaminen

Ohjelma

2 000 oo PROJEKTI 2: Luo 3D-malli pienelle sisustusesineelle,
. pq qu valmistele malli laserleikkurilla leikattavaan muotoon
* Luo 3D-malli sisustusesinetta varten
>> Apuna harjoitusvideo -> kuulokkeet!

 Leikkaa mallin osat laserleikkurilla

REFLEKTOI JA ANNA PALAUTETTA
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** Send the link to your TinkerCad design as well as
a picture of the final product to

OSAAMISMERKKI marta.cortes@oulu.fi
DIGITAL BADGE * To get the link: Click on Co “Invite people

design with you” and copy the link

* HUOMI! Those that create their own
design will have the “Intro to 3D

modeling” badge . .
** It should contain a model that can be 3D printed

e STL file can be generated
It contains different shapes
Align / Group must be used
INTRODUCTIONTO 3D
MODELING * One or more of your shapes must be holes
The result should be a combined part

\l/

UNIVERSITY
OF OULU
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mailto:ivan.sanchez@oulu.fi

Mita 3D-
mallinnus on?

What is 3D
modelling?

s
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** Esineen minka tahansa pinnan 3-ulotteinen (3D) malli
Representation of any surface of an obJect in 3 dlmenS|ons

3D Malli ! Leveys ()
e Pituus (Leng
3D MOdeI * Korkeus (Height)

¢ 3D-mallinnus ohjelman avulla voi
With 3D modeling software (CAD software)

* Luoda 3D-mallin
Create a 3D model

 Muokata olemassa olevaa mallia
Modify an existing one

* Tarkastella mallia eri kulmista
Visualize it from different perspectives
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* TEHTAVA 1: Luo 3D-malli sanasta/nimest3

3D-suunnittele tms. Tinkercadilla
avaimenperaq,
0Ssa on sand ja

D-tulosta se < TEHTAVA 2: 3D-tulosta malli

3D model and 3D
print a name tag
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AVAA/ TINKERCAD:

TE HTAVA]-: https://www.tinkercad.com/
Tl n ke 'ca d Kaksi vaihtoehtoa Tinkercadin kayttéon:

tUtorlaI 1. Luo oma Autodesk-tili (voit kayttaa tilia myés myéhemmin)

7\
ol o |

-1 2. Liity Make4Change -"luokkaan” (Voit kdyttda vain tdmén

1 tyopajan aikana)
& o
Q O . . .
» e Sign in > Students, “Join your class”
L  K&ytd annettua koodia
@ ©
aa e Kayta etunimeasi pienin kirjaimin kayttajanimena

http://blogs.dickinson.edu/mediacenter/2014/07/07/tinkercad-and-
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https://www.tinkercad.com/
http://blogs.dickinson.edu/mediacenter/2014/07/07/tinkercad-and-intuitive-design/

TASK1:
Tinkercad tutorial

Step-by-step tutorial:
@;2 https://wikifab.org/wiki/Design _your personal logo with Tinkercad
DAl make4change@lists.oulu fi @ make4change.oulu


https://wikifab.org/wiki/Design_your_personal_logo_with_Tinkercad

3D-mallinnuksen
kaytiotavat _ =
digitaalisessa - ==
pienvalmistuksessa | =

(i

https://twitter.com/tmgmakerspace/status/1336590721156050;



Mekaanisten ominaisuuksien simulointi ja
analysoiminen
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http://archive.fabacademy.org/2018/labs/fablabreykjavik/students/jonthor-sigurdsson/week3.html https://fractory.com/finite-element-analysis-software/
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Laser- ja vinyylileikkaus
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https://api.semanticscholar.org/CorpusID:7103007
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3D-objektien laserleikkaus

© EXTRUDE

Profie [} 1 selected X
Start |} offset Prane
Offset MaterialThickness

Directon b2y One Side

Extent »i__] To Object
Distance (To)

Chain Faces b7 4

Offset -Materialhickness

TaperAngle  0.0deg
Operation (i Cut
» Objects To Cut

0 0K Cancel

-
ol |
EE

http://fab.academany.org/2020/labs/oulu/students/noora-nyberg/projects/final-project/

&
— .
Heop W RORCEROCOC - FOBSLORIETH
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https://forums.autodesk.com/t5/fusion-360-design-
validate/designing-finger-joint-tabs-for-complex-
geometries/td-p/8512187




Kaivertaminen / Muottien tekeminen / Huonekalut
CNC-tarkkuusjyrsin & CNC-relititin
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http://archive.fabacademy.org/2018/labs/fablaboulu/students/megu
mi-iwata/index_w10.html
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3D-tulostus
3D-printing

http://fab.academany.org/2020/labs/oulu/students/xin
hui-hu/Week5 3D _printing_and_scanning.html

4

SN

https://formlabs.com/blog/3d-printing-transparent-parts-technigues-for-finishing-clear-resin/ ©Formlabs
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https://formlabs.com/blog/3d-printing-transparent-parts-techniques-for-finishing-clear-resin/

3D-mallinnuksesta
3D-tulostukseen

LISATIETOA:
https://peda.net/joensuu/jm/oio/al
akoulu/3d-tulostus

cﬁ https://commons.wikimedia.org/wiki/File:Felix 3D ||
Printer - Printing Head Cropped.JPG

Author: Jonathan Juursema



https://commons.wikimedia.org/wiki/File:Felix_3D_Printer_-_Printing_Head_Cropped.JPG

TASK 2.
3D print the
model

I e i i i i o 7 0 P
N, L ST B R e i e TS WSS
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3D-Tulostus

i

0:47/139 ) 7

* https://twitter.com/i/status/1057034744381222913
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https://twitter.com/i/status/1057034744381222913

3D-tulostustekniika

Fused deposition modelling (FDM) Stereolithography(SLA) Selective Laser Melting(SLM) / Direct
. HBR 1 ]

Up Metal Laser Melting(DMLS)

Lisatietoa: https://www.3d-tulostus.fi/uutiset/Vertailussa-FDM-SLA-ja-SLS-teknologiat
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K|E] Make4Change
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STL-Tiedosto
STL File

Kolmioista koostuva verkko
Mesh of triangles
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Jalkiprosessointi

' AUTODESK’
Problems NETFABB®
* Holes: Not “water-tight”
* Non-mainfold geometry: 2 : . Netfab
identical edges on top of Meshmixer https://www.autodesk.com/produc
each other http://www.meshmixer.com/ ts/netfabb/overview

* Intersecting faces
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http://www.meshmixer.com/
https://www.autodesk.com/products/netfabb/overview

Viipalointi

e STL-tiedosto jakautuu tasoihin

e Jokainen taso maarittaa koneen reitin

HUOM: ILMAAN EI VOI TULOSTAA
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BEEELEE Advanced  Plugins

Quality

Layer height {mm) 0.2
3 D - Shell thickness (mm) 0.8

Enable retraction

tulostimen

Bottom/Top thickness (mm) 0.8

ASETUKSET il
Speed and Temperature

Print speed (mm/s) 50

Support

Support type None [~ |
Platform adhesion type None H
Machine

Nozzle size ([mm) 0.4

https://all3dp.com/3d-slicer-settings-beginners-8-things-need-know/
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https://all3dp.com/3d-slicer-settings-beginners-8-things-need-know/

INFILL

1%

[ £ 444
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https://all3dp.com/2/infill-3d-printing-what-it-means-and-how-to-use-it/
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SUPPORT
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BED ADHESION

\\__/—7

Raft Brim Skirt

https://all3dp.com/2/3d-printing-raft-brim-and-skirt-all-you-need-to-know/
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https://www.arch.tamu.edu/vi-
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Solid modeling vs.
surface modeling / wireframe modeling

L L —— Solid modeling
. = :;:»:..1. “ |- Involves working with primitive shapes
D\ = , .
e B et (spheres, cubes, planes ...) and operations
o among them (e.g. cut, combine, join ...)
’ [ e - Some programs need to start with a 2D design
s (sketch) that is later extruded to generate a 3D

shape
- Useful for mechanical design and simple
object shapes that does not containing an
B organic shape.
- Highly precise measures, angles...
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Solid modeling vs.

surface modeling / wireframe modeling

© EDITFORM

v | ooomm | |

File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Window Help ) B 46%|

— . Surface modeling / Wireframe modeling
Coordinate Space . =i
Selection Fiter T @ - H .
ki Wireframe: Represents shapes (surfaces) as a mesh of polygons
Z“‘" (mainly triangles or four-side forms)
o =50 - Surface: Represents shapes (surfaces) using guiding lines (curves

such as spline). Guiding lines are basically the skeleton of the 3D

% my face.3dm

i T smorTack  [TTISTN  History [CXCN | Dafaut ObjeCtS.

[ || Perspective

Top | Front | Right Layouts.. | 3 © [

- Allows for instance, sculpting the 3D shape out of a primitive

- Used in modeling of organic shapes or when the silhouette is of
vital importance (e.g. aerodynamics).

Use in design of cars, planes ...
For modeling organic shapes: artisans, artists...

Units | CPlane ©  X:0.507 ¥:1.001
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&

e = av
Combo View
Model | Tasks

Help || Close

| < )
Il solver messages (2]
with 5

Unde: ketch
m

Solve

& Show grid
Grid size: 10 mm o

") Grid snap

ec
W Edit controls (2]

o

|| Startpage % | R First_Test USB:1* %

Parametric modeling vs. Direct modeling

» v R |fPsketcher R e ® = b @,@e‘
BB ¢ SO 0-&8- 8000 LASH oC I =21

Srpage @ R Frvemuse:t ©

http://archive.fabacademy.org/2018/labs/fablabulb/students/nicolas-decoster/

Parametric modeling

- Build the 3D geometry piece by piece.

- Generally working in 2D sketches that are extruded
into 3D pieces.

- 2D sketches does not need to define exact dimensions
but relation among them (constraints)
- E.g. perpendicular, tangent, collinear ...

- Additional features and operations can be applied to
the shape: chamfer, fillets, rotations, matrix...

- Order in which operations are executed is

important.
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Parametric modeling vs. Direct modeling

Direct modeling

ro g a9 | m L - The designer acts directly on the 3D shape
® ) (usually a primitive) by pulling, pushing or

combining primitives.

What you see is what you get (WYSIWYG)

- Geometry is the most important aspect, not
. . relation among objects.

i
Z)

- History is not important. You are always
modifying the last version of the model.
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3D modelling
software
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(] 1]n|
@@ [E] Incredible Habbi-Lahdi @)
Bon = ﬁ A Cﬂ@

[lﬁ « Importar Exportar Enviara
[
B
Plano de trabajo Regla

: - | A \ y \: \ 3 ) S \ X : % X Tinkercad :
S e S ) S SN Formas basicas b
R\

. )
* Online Qo &
* Free
L)

https://www.tinkercad.com/
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https://www.tinkercad.com/

Sketchup

* Online

* Free plan
available

i

B —

1 @
iy E
g &
@ ®
/ &
2 5]
4] @
& <@
|
o @ o
o @
12 ]
&
® @ Selecciona una cara para empujar o tirar. Ctrl = Activa o desactiva la creacion de una nueva cara de partida. Distancia @

https://www.sketchup.com
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https://www.sketchup.com/

@ Casev3o® x + H N @ @ =

SOLID Sul

RFACE SHEET METAL TooLS
= @Y ® FOUSPELSBHN # = LB L4
CREATE ¥ ASSEMBLE ¥ CONSTRUCT ¥ INSPECT ¥ INSERT * SELECT ™

ol

MMMMMM

Fusion 360

LT L RaRa R R |

=)
= = E B

ssssss

* Windows software ==

* Free with limitations ==
for students and

d-E Y T Q- B

. COMMENTS I
h O b byl St Map oy CIEE EiSTDODESYi:iSIiEiSISIé’EQSNi:iSIii:iSISTE‘a‘E";D'EiSYi:iD'SIGGSIEiSImEiSTE‘g%DSI\“-T

https://www.autodesk.com/products/fusion-360/
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https://www.autodesk.com/products/fusion-360/

@) onshape = 9= &, pasador casco bici main ® Do L0 ™o @  AppStore Learning Center
WAtk BEPBE- OO AAEDA-NOCA - B EGS D -BE-CAMS DA T WS S B G Seochtons. fsle

Features (40)

N | Filter by name or type

P Fillet 4
] Fillet 5
Extrude 7
I Fillet 7

OnShape e

Extrude 9

ra o]

Z 70
-

Extrude 11
Extrude 12 b
] Fillet 6 = %
1 Fillet 10 B}
° Extrude 13
* Online
V. F;art;(l)
Part1
* Free (models
available for
everybody) s
& + ) PartStudiol pasador_bicistl f cat_small dxf (2) 5 cat_small dxf 3 cat_small.dxf (1) [@) Assembly 1

https://www.onshape.com
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https://www.onshape.com/

Freecad

* Multiplatform
* Free

R FreecAD 018

File Edit View Tools Macro

OmdE i

Combo View
Model Tasks

PartDesign  Windows  Help

2R (B - @ =D
V09 - DHITORBHS o8 65420 « /O)E0 BvaAT - oNYASR- HEEE OSBD &

Labels & Attributes

Application

~ |@ Basic_Part_Design_Tutorial
v & pud

(9 Sketch002
&3 Mirrored001
> 8 Padon2
&® refine_Pocket001
sion

[ sasic_part_Design_Tutorial : 1 £J

https://www.freecadweb.org/
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https://www.freecadweb.org/

Blender

* Multiplatform
* Free

https://www.blender.org/
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https://www.blender.org/

s logo.scad - OpenSCAD

File Edit Design View Help

Editor X
@ & MW O oSE 5= (s
// logo.scad - Basic example of module, top-level variable and $fn usage =
Logo (50) 5

// The $fn parameter will influence all objects inside this module -
// It can, optionally, be overridden when instantiating the module e
Emodule Logo(size=50, 5$fn=100) {

B T T ST RN )

Openscad

8 // Temporary wvariables
9 hole = size/2;
10 cylinderHeight = size * 1.25;
11
12 // One positive object (sphere) and three negative objects a
(cylinders)
12 H difference() {
14 sphere (d=size) ; 4
15
16 cylinder (d=hole, h=cylinderHeight, center=trus);

i

// The '#' operator highlights the object

e #rotate([%0, 0, 0]) cylinder (d=hole, h=cylinderHeight, a
. l l I p a O r I I I center=true) ; e g
1 rotate ([0, %0, 0]) cylinder (d=hole, h=cylinderHeight, center= a o - o

true) ; '»'Q u {9 O 4 $ @ o @ ”

20 }

-
=i}

w

Cansole x

Compiling design {C5G Tree generation)...
. 22 L ECHO: version = [2015, 3, 0]
23 echo(version=version()); Compiling design {C5G Products generation)...

Geometries in cache: 2

24 // Written by Clifford Wolf <clifford@clifford.at> and Marius Geometry cache size in bytes: 725104

5 // Eintel <marius@kintel.net> 1| CGAL Palyhedrons in cache: 0

CGAL cache size in bytes: 0

26 [/ Compiling design {C56 Products normalization)...
27 // To the extent possible under law, the author(s) have dedicated all Compiling highlights (1 CSG Trees)...

a - - - . - o - S Normalized C5G tree has 4 elements

8 // copyright and related and neighboring rights to this software to the Compile and preview finished.
29 // public domain worldwide. This software is distributed without any Total rendering time: 0 hours, O minutes, 0 seconds
30 // warranty.

Viewport: translate = [ -0.00 -0.00 -0.00 ], rotate = [ 55.00 0.00 25.00 ], distance = 140.00 OpenSCAD 2015.03

https://www.openscad.org
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https://www.openscad.org/

Design Spark

e Windows

 Free version

[Propertes | Layers

‘Options - Selection

available

Options - Selection| Selection

https://www.rs-online.com/designspark/home
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http://fab.academany.org/2020/labs/vestmannaeyjar/students/magnus-magnusson/pages/week2.html
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. [] Walpapes
icense o
Show =2
Geay &

Peripectve  Top  Tromt. Rgtt &
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https://www.rhino3d.com
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Autodesk Inventor

https://www.autodesk.com/products/inventor

SolidWorks

https://www.solidworks.com/

NX

https://www.plm.automation.siemens.com/global/en
/products/nx/nx-for-design.html

Catia

https://www.3ds.com/products-services/catia/
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https://www.autodesk.com/products/inventor
https://www.solidworks.com/
https://www.plm.automation.siemens.com/global/en/products/nx/nx-for-design.html
https://www.3ds.com/products-services/catia/
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PROJECT2:
Tee oma pieni
huonekalu
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P ROJ EK:"2 . Valitse toinen ehdotetuista Tinkercad-harjoituksista
Suunnittele ja  eureavadi)

tee oma
° ° Rakenna 3D-malli haluamastasi esineesta ja leikkaa se
|ClmpU/pIenI laserleikkurilla

huonekalu

Voit etsid oman mallin netist3, mutta sinun TAYTYY
MALLINTAA SE UUDELLEEN Tinkercadissa. Pelkka mallin

tuominen Tinkercadiin ei riita!l

=
=
[=C = T Fi =
LA W i’fugk"" o
| o o

L ] L iy i -"-
\ | -":-__:-'\- oL Ny

kokoiselle levylle
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Lampun-
varjostin

3D lamp

Video tutorial:

https://youtu.be/ uynfmtSnD4
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https://youtu.be/_uynfmtSnD4

Lokerikko

Video tutorials:

Part 1: Main structure https://youtu.be/Hf9gpPWaqgquA
Part 2: Reinforcing https://youtu.be/jCinoDAozqgk

@;L Part 3: Drawers https://youtu.be/cNIzUdWeCqO
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https://youtu.be/Hf9qpPWgguA
https://youtu.be/jCjnoDAozqk
https://youtu.be/cNIzUdWeCg0

Shelf:

Part 1: Main structure
https://tinyurl.com/make4change3dvidl

Part 2: Reinforcing
https://tinyurl.com/makedchange3dvid?2

Tutorials

Part 3: Drawers
https://tinyurl.com/maked4change3dvid3

PLAYLIST WITH ALL VIDES:
éf https://tinyurl.com/maked4change3dvid
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https://tinyurl.com/make4change3dvid1
https://tinyurl.com/make4change3dvid2
https://tinyurl.com/make4change3dvid3
https://tinyurl.com/make4change3dvid4
https://tinyurl.com/make4change3dvid
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Instructables
https://www.instructables.com/

-

%’;—‘-%instructablesliving .
* Language: English

3D Printing

3D printers are everywhere and can

make just about anything! You'll find

e Collection of all kind of DIY
tutorials

inspiring beginner, intermediate, and
advanced projects and classes in this

collection. Get printing and bring

your visions to life!

3D Printed Mini Candy Machine Easy 3D Printing Class

L * Topics cover from recipes, to
furniture construction, electronics

I\ AUTODESK \
[ L] I
principles, customes ...
L]
* Tutorials are sent by Makers all
Advance d 3D Printing Class 3D Scanning Class 3D Design Class
JON-A-TRON in 3D Printing MikaelaHolmes in 3D Printing Autodesk Design Academy in Software

around the world

DAl make4change@lists.oulu fi @J make4change.oulu


https://www.instructables.com/
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Pinterest
https://fi.pinterest.com/

* Language: All

e Social network with link to small
projects and ideas. People share
their bookmarks.

e Great variety of topics. Not only
focus in digital fabrication.

* Does not have a content by itself,
but links to other resources
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https://fi.pinterest.com/

Make Magazine

https://makezine.com/

* Language: English

v DIFFICULTY DURATION

[ AfoYoXoXo}

* The magazine that brought the
Make community

Arcade In A Briefcase 3D Printed Modular Violin CNC Stand-Up Paddleboard

* Lots of projects, ideas, blog,
reports, instructions...

/8; Y make4change@lists.oulu.fi f@ make4change.oulu


https://makezine.com/

Thingiverse

https://www.thingiverse.com/

MakerBot Thingiverse ) Se Edication, Creste - SinUp s

* Language: English

e Collection of 2D and 3D models for
all kind of projects

* Generally, each project includes all
necessary files (including STL files)
and some instructions

e |tincludes feedback from other
users
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https://www.thingiverse.com/

Grab CAD library

https://grabcad.com/library

GRABCAD

* Language: English

Join 8,250,000 engineers with over 4,510,000 free CAD files

e Collection of 2D and 3D models
including cars, buildings ...

christmas x Q Recent all time

* Generally, each project includes all
necessary files (including STL files)

e |tincludes feedback from other
users
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https://grabcad.com/library

AlI3DP

https://all3dp.com/

= AlU3DP N VY P— * La Nnguage: English

christmas
* Website dedicate to 3D printing

i«\' _

- ;pfd
e D S T * Includes multiple projects,
tutorials and advanced concepts
on 3D printing

[Project] Deck the Halls with 3D Print Your Way Out of Pope Francis Receives 3D Drive Into the Holiday
10 3D Printed Christmas Christmas Shopping Printed Nano-Nativity Scene Season With 3D Printable
Ornaments for Christmas BMW Christmas Ornamen ts
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https://all3dp.com/

REFLECT @

@ ma ke4Cha nge@IiStS.OUIU.ﬁ r@ m ak e4c h an g e.ou I u https://www.flickr.com/photos/philsnyder/5096227873



rr@Instagram make4change.oulu ﬂFacebook @make4change
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DOWNLOAD THESE SLIDES

SCAN ME

https://tinyurl.com/maked4change3dfabrication

i
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https://tinyurl.com/make4change3dfabrication

