Tee led-kynttila ja lyhty
laserleikkurilla
Create a lantern with laser cutter
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Suunnittele ja
tee oma lyhtysi
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Tyopajan

tavoite
Workshop description

Suunnittele lyhty suunnitteluprosessia
noudattaen.

Create a design of a lantern following a design
process.

* |deoi aiheen ymparilla
|deate about the topic for your design

 Hahmottele
Create your design

* Toteuta suunnitelmasi puusta leikaten
Transfer the design to wood
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Mita opit?

WHAT ARE YOU
LEARNING?

ittt
il
33UT2 OIQUA

Kayttamaan laserleikkuria/
=  Ymmartamaan asetuksia/
= |eikkaaminen vs. kaivertaminen/

Kayttamaan CAD-ohjelmaa ja luomaan 3-
ulotteisia esineita /

Valmistelemaan tiedostoja laserleikkuria
varten /

Design-ajattelun perusperiaatteita
= Noudattamaan suunnitteluprosessia
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Opitaan laserleikkurin perusteet ja harjoitellaan
O hjel ma leikkurin kayttoa Learn basics of laser cutter and practice

ce g oo e Mita laserleikkurilla voi tehda?

‘I o pd qu What can you do with a laser cutter?

eHARJOITUSTEHTAVA 1: Leikkaa avaimenpera!
e Laserleikkurin asetukset/Settings: nopeus (speed)
ja voima (power)

e Miten laserleikkuri toimii? How does the laser cutter work?

e Laserleikkurin moodit: leikkaaminen ja kaivertaminen
Cutting vs. Engraving

e HARJOITUSTEHTAVAT 2.,3.: Leikkaa testipaloja! Cut test pieces
e PROJEKTI 1: Led-kynttila (if time) Led candle

/8; DAl make4change@lists.oulu.fi @ make4change.oulu



"Making" eli varsinainen valmistaminen

o
O hj el m a *PROJEKTI 2: Tee lyhty led-kynttildlle Make a lantern

2, pleCl 1. IDEOI: (IDEATE)

e Hahmottele ja piirra suunnitelmasi paperille
Sketch your design to paper

2. SUUNNITTELE: (PLAN)

e Miten tehdaan laatikko CAD-ohjelmalla

How to make a box with CAD software

e Luo oma mallisi kynttilalyhtya varten CAD-

ohjelmalla Create your own design for lantern
3. VALMISTA (CREATE, TEST, IMPROVE)

e Viimeistele leikkaamalla ja kaivertamalla

Finish with cutting and engraving
4. REFLEKTOI JA ANNA PALAUTETTA Reflect and give

@ feedback
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DIGITAL BADGE

e HUOMI! Those that create the
lantern will have the “Intro to laser
cutting digital badge”.

* To get it, send a picture to
marta.cortes@oulu.fi

oy

Introduction to

LASER
CUTTING

{.&22 UNIVERSITY OF OULU
DAl make4change@lists.oulu.fi @ make4change.oulu




DESIGN
PROCESS

z

ASK

to identify the need

and constraints

IMPROVE

and redesign
as needed

RESEARCH

the problem

ENGINEERING
s DESIGN PROCESS

and evaluate
the prototype

IMAGINE

possible solutions

CREATE bP ITA-N
a prototype Y se ecting e!
promising solution
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DESING PROCESS

1. IDENTIFIOI TARPEET
JARAJOITTEET

Tehdaan kynttilalyhty Led-kynttilalle:

Create a lantern

Jokainen sivun.7x7 cm
Each side of approximately 7x7 cm

Kaytetaan HDF, jonka paksuus n. 3 mm
Using HDF approx. 3mm

Ei kayteta liimaa
Not using glue

Kaytetaan laserleikkuria

{j; With a laser cutter

ASK

to identify the need
and constraints
IMPROVE U

and redesign
as needed

RESEARCH

the problem

ENGINEERING

s DESIGN PROCESS

and evaluate
the prototype

IMAGINE

possible solutions

CREATE b:, S:Te‘:alr:a
a prototype promising solution
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DESING PROCESS
2. TUTKITAAN ONGELMAA

IMPROVE

and redesign
as needed

RESEARCH

the problem
e Opitaan ymmartamaan laserleikkuria

Understand the laser cutter ENGINEERING

DESIGN PROCESS

IMAGINE

possible solutions

THIS IS WHAT WE
ARE DOING TODAY

CREATE

a prototype
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Mita
laserleikkurilla

voi tehda?
What can we do with

a laser cutter?
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pinball table
(2 layers, 8mm)




300 DPT
RASTER t
ENGRAVING |

Wood
Cherry - Alder -
Welnut

Acrylic—

AlumaMark

Anodized Aluminum | 106745

Painted Brass
Marbleized Painte - .
6!‘65: = = = —

Tulipalovaara!

ALA IKINA jata kiaynnissa olevaa laserleikkuria valvomatta!

Fire Warning!

NEVER let the laser cutter operate unattended!
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ce oo VALMISTELE TIEDOSTO LASERLEIKKURIA VARTEN
Tehtava 1:

Avaimenpera  “LEKKAA )
 Viivan paksuus/ : 0.05mm
“» KAIVERRA ( ):

» Tayte/Fill ja eripaksuiset viivat. Huom! Kuvat
kaiverretaan oletuksena

I TEHTAVA/ -

1. Tee ympyri, jossa on pieni reikd avaimenperaa varten

2. Lisaa kirjaimia kaiverrettavaksi (esim. nimi tms.)
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Miten
laserleikkuri
toimii?

i
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Mika on laser?

cﬁ https://commons.wikimedia.org/wiki/File:Lasertech
nik06.|pg.
2 Author: TRUMPE GmbH


https://commons.wikimedia.org/wiki/File:Lasertechnik06.jpg

Miten se toimii? Iy

: (Mirror) Retzi‘:tur
How does it work? e
Focusin
Head i Focusing 7y
Laser: Korkean intensiteetin valo, joka koostuu PR Lens

vain yhdesta aallonpituudesta (vari). Valo on
kohdistettu todella kapeaan sateeseen.

Hight intensity light of single wavelength (color). Nozzle
Light is concentrated in a very narrow beam

Focal
Laser Beam Length

Palaminen (burning)
Sulaminen (melting)
e HOyrystyminen - (evaporation)

a b I atio N https://commons.wikimedia.org/wiki/File:Infographic-how-laser-cutting-works.gif
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https://www.spilasers.com/application-ablation/what-is-laser-ablation/

Fiber laser

A
Za
{
\

4
’

Erilaisia laserleikkureita

Co2 Laser Photodiode laser
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Puu -
(MDF, HDF,
Vaneri - )

Materiaalit -

Metalli ja lasi -

Akryyli -

PMMA
( ) Paperi ja pahvi

! X - !
https://commons.wikimedia.org/wiki/File:Laser_cut
_graham_castle.jpg




\lz

i Leikkaaminen vs.
Kaivertaminen

Cutting vs engraving

30 6/7/2023 Replace footertext if needed https://commons.wikimedia.org/wiki/ University of Oulu
File:WoodSocialMedia.jpeg



+*SPEED (NOPEUS): Miten nopeasti suutin liikkuu

Perus-
asetukset

**POWER (VOIMA): Laserin intensiteetti. Lisdd voimaa =>

» Engraving (Kaiverrus): Tummempi ja syvempi jalki

» Cutting (Leikkaaminen): Leikkaa paksummat materiaalit

**FREQUENCY (TIHEYS): Valopulssien nopeus, Montako pulssia sekunnissa
+*RESOLUTION (RESOLUUTIO): Pistetta tuumalla tai viivalla/tuuma

**FOCUS (FOKUS): Etaisyys laserista objektiin

Testaa materiaalia ja paata laserin nopeus (SPEED) & voima (POWER) asetukset!
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Perus-

asetukset
° Epilog Engraver WinX64 Fusion Properties
Main | |
| General Advanced

[ ]
S eII“III n g S (2) Resolution: Default Settings Raster Setting

Color Mapping

@ Co2 Dual Source Speed:
“ Fib Requires Color
R ACEIIE] Mapping
] &uto Focus
Vector Grid Freq.:

gl Thickness: | 0.000 S
Engrave Direction: [Top-Down v] a

300 DPI Dffset: 0,000

Image Dithering: Standard

Options

|| Center-Engraving Job Type

) Raster Vector Setting

Center-Center
- Q- o
© -

Ratary Options Piece Size [mm] Power: e

Freq.: 20

|| 3Jaw Chuck Horizontal 100000 e
| —

Diameter:
Vertical: 710.00
|| Speed Comp. Power Comp.

| || Send to Manager Send to Laser

Cancel
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Perus-
asetukset

Ma i n Epilog Engraver WinX64 Fusion Properties
General | Advanced Color Mapping

Settings (2) a

@ C02 Dual Source Speed: O ——
) Fiber Requires Color -

Mapping Power:
] &uto Focus

| Vector Grid Freq.: e

- Thickness: | 0.000 : Diecton: [TopD
—— narave Direction: op-Down
300 DPI Offset: {0.000

Image Dithering: Standard

Options
|| Center-Engraving

| Center-Center  ~ | .

Ratary Options Piece Size [mm]

["13Jaw Chuck : Horizontal  1000.00
Diameter: 12.540

Job Type
(1 Raster

Vertical: 710.00

|| 5end to Manager Send to Laser

Cancel
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Turvallisuus

<+ ALA IKINA jiti laserleikkuria valvomatta
NEVER leave a laser cutter unattended

< Pakokaasu systeemi PAALLA
Exhaust system ON

“* Kompressori PAALLA —
Compressor ON.

Tulipalovaara!

«  HUOM! KAIKKI MATERIAALIT EIVAT SOVELLU
LASERLEIKKURILLA LEIKATTAVIKSI
NOT ALL MATERIALS CAN BE LASERCUT
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https://gitlab.com/fab-lab-oulu/Fab-Lab-Oulu-Documentation/-/wikis/Materials_allowed_not_allowed_with_the_laser_cutter

Cutting
tips

Cutting vs Marking

By adjusting the power and speed, we
can “mark” the material
Huom!

**Power: Higher power => cuts deeper. Be
careful!!! Might burn the materia

**Speed: Lower speed cut deeper.
** Sometimes it is better to have several passes

i
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Tehtava 2: Engraving.

Oletusasetusten
muokkaaminen

*»DEFAULT SETTINGS

* POWER: 100%

* SPEED: 65%

e RESOLUTION: 500dpi

+» Tyoskennelldan pareittain!!

*»» Kayta harmaasavyista kuvaa.
* Muuta kokoa/ 4.5cm (I/w) x 3 cm (k/h)
e Piirra ymparille suorakulmio tai ympyra leikkaamista varten.

s Tee 3 kopiota
* Yksi kopio kaiverretaan oletusasetuksilla

 Muut kopiot: valitse yksi asetus jota muokkaat

= POWER /SPEED / RESOLUTION (Teho/nopeus/resoluutio)
= Eg: Maximum x2 and minimum /2

power 65
speed 65
dpi 500

ﬁfpower35

‘4-—speed 65
dpi 500

“power100

‘o eed 65
dpi 500

*» Kirjoita ylos asetukset joita kaytat! /

¢ Kirjaa ylos myos aika, joka kaivertamiseen menee

DX make4change@lists.oulufi [@) make4change.oulu



Engraving
tips

https://www.instructables.com/Prepare-a-color-image-for-laser-engraving/
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Engraving

https://www.instructables.com/How-to-Laser-Engraving-Photo/



https://www.instructables.com/How-to-Laser-Engraving-Photo/

Engraving
tips

Some tutorials

https://www.youtube.com/watch?v=IJYE
LhfUwjs

https://www.instructables.com/How-to-quickly-get-a-
photo-ready-for-Etching-on-th/

i e it 10 o e 12008 B

https://www.youtube.com/watch?v=0w8fMQFQ0
_50



https://www.youtube.com/watch?v=IJYELhfUwjs
https://www.instructables.com/How-to-quickly-get-a-photo-ready-for-Etching-on-th/
https://www.youtube.com/watch?v=Ow8fMQF0_5o

Task 3:
Kerf

WORKPIECE

-

l—

Kerf width
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Cut test pieces of HDF, cardboard and

acrylic to calculate Kerf

b, goRIECES

10 times kerf

| GAP = 10 x kerf

| KERF = GAP/10 |




Living hinges and flexures

il

Wi

A

i
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i

OO

Q HUOMENTA!!!
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ePROJEKTI 1: Led-kynttila

O hjél mMma «PROJEKTI 2: Tee lyhty led-kynttilille

2, pqwq 11. IDEOI: (IMAGINE)

eHahmottele ja piirra suunnitelmasi paperille
2. SUUNNITTELE: (PLAN)
eMiten tehdaan laatikko CAD-ohjelmalla
e Luo oma mallisi kynttilalyhtya varten CAD-ohjelmalla

3. VALMISTA (CREATE, TEST, IMPROVE)

e Viimeistele leikkaamalla ja kaivertamalla

4. REFLEKTOI JA ANNA PALAUTETTA
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PROJECT:
LED CANDLE

/iL CC license: https://www.thingiverse.com/thing:14895
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Led-kynttila

*¢* Avaa tiedosto

*TEHTAVA

e Lisaa reika patteria varten (Mittaa patteri) -

/8; |z|make4change@|ists.ou|u.fi @Jmake4change.ou|u



PROJECT:
LANTERN

4 B ——
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“*TEHTAVA: Tee kynttildlyhty3 varten

La ntern malli, joka sisaltaa laserleikkurilla

leikattavia ja/tai kaiverrettavia
vksityiskohtia.
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DESING PROCESS
3. IMAGINE AND PLAN

IMPROVE

and redesign RESEARCH
< IMAGINE
e |DEATE: Hahmottele idea ensin
paperille ( ENGINEERLX
) DESIGN PE
and evaluate IMAGINE
0:0 P L A N . possible solutions

e The lantern is a box.

 Max. Sivun koko (
): 7x7 cm
CREATE

* Kayta max. yhta kuvaa ( - protaype

)
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D i
e s I g n Makercase English : About MakerCase  Contact Help

<» MAKER CASE: Ej
https://www.makercase.com/

Basic Box Polygon Box Kerf Bent Box

Simple boxes Polygon boxes with 3 or more sides Boxes with round corners

| =

Y,
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Design
The box

¢ MAKER CASE:

https://www.makercase.com/

i

Units

Millimeters

Width

70| mm
Height

70| mm
Depth

70| mm

Are these inside or outside dimensions?

Inside

Material Thickness

2.8mm

Custom Thickness

Open or closed box?

Open

Edge Joints

Finger

Finger Size

Download Box Plans

DAl make4change@lists.oulu.fi @J make4change.oulu
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Design o
The box -

& MAKER CASE: e

https://www.makercase.com/

10.15

Download Box Plans
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Design
The box

¢ MAKER CASE:

https://www.makercase.com/

i

back

right

1 I 1 [
| 1 J 1

front

left Il

1 [ 1 [

bottom

Cut Compensation Type
Kerf

Download SVG Download DXF

Kerf and Corner Compensation

Kerf (Beam Dia / 2)

0.15 | mm

------------

------------




Design S
The box | i

right

1 I 1 [
| 1 J 1

¢ MAKER CASE: : -
https://www.makercase.com/ front |eﬂ: 11 bottom

1 [ 1 [

Labels and Spacing Line Formatting Kerf and Corner Compensation

------------

Cut Compensation Type Kerf (Beam Dia / 2)

Kerf mm

/ﬁ; ! Download SVG Download DXF ADD CALCU LATED VALU E! ! ancel




Images by default will be engraved

P R E PA R E  Black Stroke of 0.05mm (from 0.03 to 0.07) if you
want to cut
THE FILE

FO R T H E e Other values will engrave
e To cut them, Letters have to be transformed into
paths:

I_AS E R * Select the letters; Path > Object to Path;
Path > Stroke to Path
CUTTER

i
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DESIGN PROCESS
4. CREATE, TEST, IMPROVE

IMPROVE
. RESEARCH
and redesign the problem
as needed :

e HUOM! Those that create the
lantern will have the “Intro to laser
cutting digital badge”.

IMAGINE

* To get it, send a picture to
marta.cortes@oulu.fi

oy

Introduction to

CREATE

a prototype

LASER
CUTTING

{.&22 UNIVERSITY OF OULU
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Kun olet valmis:
Kay tayttamassa
kysely!

https://bit.ly/tyopajapalautetta
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https://bit.ly/tyopajapalautetta

Tyokalut

BEEESLHY

Create boxes and more with a laser cutterl

Boxes . py is an Open Source box generator written in Python. It features both finished
parametrized generators as well as a Python API for writing your own_ It features finger and (flat)
dovetalil joints, flex cuts, holes and slots for screws, hinges, gears, pulleys and much more.

» Boxes

» Boxes with flex

» Trays and Drawer Inserts
» Shelves

» Parts and Samples

» Misc
» Unstable
Boxes.py
https://www.festi.info/boxes.py/
More: https://www.instructables.com/id/The-Ultimate-
oda Guide-to-Laser-cut-Box-Generators/
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https://www.festi.info/boxes.py/

o0 ]
Tyokalut =
-
—J
Summa ry of tools: https://makerdesignlab.com/tutorials-tips/online-file- —
generators-for-laser-cutting/ S
Other tools (INKSCAPE) extensions: -
e Laser living hinges: =
http://www.reidb.net/LaserLivingHinges.html O
O
. . . O
e Render living hinge: -

http://wiki.lvll.org/Inkscape Extension to Render a Living

Hinge

e KM-Laser Bundle:

https://github.com/KnoxMakers/KM-Laser

Other tools:

Living hinge generator tool
https://github.com/TravelByRocket/living-hinge-generator

e Visicut:

https://t-oster.github.io/VisiCut/
{EL No time for testing, but promising.



https://makerdesignlab.com/tutorials-tips/online-file-generators-for-laser-cutting/
http://www.reidb.net/LaserLivingHinges.html
http://wiki.lvl1.org/Inkscape_Extension_to_Render_a_Living_Hinge
https://github.com/KnoxMakers/KM-Laser
https://t-oster.github.io/VisiCut/

Tyokalut

GEAR
GENERATOR /e

Animation

Gear generator

https://geargenerator.com/
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https://geargenerator.com/

REFLECT

What B

@ What
2

@ O
@ What

What |
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httos://www.flickr.com/ohotos/philsnvder/5096227873



rr@Instagram make4change.oulu ﬂFacebook @make4change

7,4

o
FOLLOW US
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