Laser Manual

Part 1|
Funcamentals ancd Preparation
Lasercutter Irotec Speedy 500
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In 1960 , Theodore Mainman built the first Machine that used the concept of ,, Light Amplifi-
cation by Stimulated Emission of Radiation®. The concept allows to produce light with powe
densities that are millions of times higher than the highest conventionally produced capacity
and power density.

The laser is able to cut,carve and engrave different materials with low material strenght.

A lot of different materials can be used. The most common are paper, cardboard, acrylic GS
and wood.

Plastics e.g. .:

Acrylic GS max. 12 mm
Acrylic XT max. 2 mm
Polystyrene max. 2 mm

Wood e.g. :

Paperwood max. 5 mm
Balsa Wood max. 3 mm

Paper e.g. .

Grey cardboard max. 3 mm
Fine cardboard max. 4 mm
Bristol paper max. 3 mm

Not allowed are:

PVC - foils, MDF, stone, metal

1240 x 700 mm
(= maximum work area)

CAD - drawings (Rhino/Autocad/..)
Pixel graphics (to engrave)



Drawing Preparation

B 3mm neuw.3dm - Rhinoceros {Not-For-Resale-Lab) - [Drauf]
Bearbeitan Ansicht  Kurve Flache Volumenkdrper Polygonnetz  BemaBung  Transformieren ‘Werkzeuge Analysieren Rendern  Hiffe

*  Drawing in mm (in the right scale)

DNeE@80Xxb0-0>PS0RPFHA2«C 22820008 "&5:@

Biefehl: Skalieren * Draw the frame ( in the size of the plate) and draw the
Ursprungspunkt { Kopieren i . . .
Skalierungsfaktor oder erster Referenzounkt =0.3951= { Kopieren ): 0.5 pOlyllneS |nS|de the fl’ame
[peteni] * No double overlapping lines!! (a clean drawing)
K—m Sasmecnaten. +  Clean up and simplify the drawing - only the necessary
N3 Tiel  Draut cutting-engraving lines
Gllc Bt « Save the drawing as dwg, dxf, usw... or as pdf or jpg.
D: =] Eroo?:ktion ;:,Zauel Save Autocad drawings in version 2007 or older
A7 ] —————— 1 :‘ et
&1 \T — ‘ Lﬂ = 11 ’_J ‘ ‘:" l:' = KErannwa 500
&P eStandat| 414851 Surface area of the laser table: L: 1240 mm W: 700 mm
o | - toeun s
F‘é I 0 H St (B Layers and Colours
:E. H %Ziel | 414851
i’ . H ] Rhino Y2 v The laser gets the coordinates of the lines through certain
_\, 5 H oot [T colours.
P EH’ Hinteigrundnuser Each colour is a different laser job and can be executed in
o D‘,f | o O a different way (engraving or cutting). The laser uses the
2; M H G [ colours in the following order:
. Order (Carving and Cutting)
] 1. Red > RGB 255 0 0
] H 2. Blue > RGB 0 0 255
S 3. Green > RGB 0 255 0
4. Magenta > RGB 255 0 255
Engraving
1. Carving (Red) Frame (other color) Flat surfaces (e.g. photos, patterns, hatches) can be en-
2. Cutting inside (blue) graved, whereas vector graphics (e.g. polylines) have to be
3. Cutting outside (green) either carved or cut.

Use the black colour (RGB 0 0 0) or greyscales to engrave.
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B Ohne Titel - Rhinoceros (Not-For-Resale-Lab) - [Drauf]

Datei Bearbeten Ansicht Kurve Flache Bemafiung ‘Werkzeuge Analysieren Rendern  Hife
het. Strg+h § on @ 7 oy T
o o B X0 8B000Q@ TEN@
Speichern Strg+s
Kompakt speichern
Inkrementel speichern
Speichern unter..,
S Eigenschaften Ebenen - Alle Ebenen
Ansichtstenster DB x vy «T22

Eifiigen. . Strg+ Tl bt
Tmportieren, . itel ral
Auswahl exportisren... Breite 883

Hich 732
Vit Ursprung exportisren. che Aok ont
p— Projektion Parallel || || oo
emerkungen

o — FJ ||:|‘ :‘ s e
— —
Brennwve... | 500

Drucken.

Arbeitsgruppenmanager...
Senden.
Beenden

Strg+P

1 P:\Projekke| 3D Drucker|_ unsortiert|Takao Seinol20
2.W:\Projekke|3D.Druckerl_FERTIG_gedruckt|2010.C
3 Ci\Dokumente und EinstellungenrbuchingeriDesktor
4 C:\Dokument und EinstellungentrbuchingeriDesktor
5 FiiFabathomenrg|fab2642-print|dr.3dm

6 Filasercuttenilasercutten fle | 3dm. 3dm

7 €:\Dokumente und EinstellungenrbuchingeriDesktop
8 PiiProjekke| 3D Drucker\Delogan - Obstschaleinm_Le
4 Ci\Dokumente und EinstellungenrbuchingeriDesktor
v

B
il

-

A b M Drauf {Frc
[ Miohst [ Funkt [+ Mitty

| KEbene x-706.3307 v 1766.41"

distart| G A PPP S 12 Emron

| End

- Flaminga
- Polygonnetz

- Seiteneinhe
- BemaBungen
- Raster

- Bemerkungan
- Zusammenfassung
- Linishtypet

- web-Browser
[#- Rendering

[=1- Rhino-Optionen

[ Angicht

- Wenweise

- Erzcheinung

- D ateien

- Allgemein

- Maus

- Tastatur

- Plug-ins

- Modellierhilfen

- Kontestmenii

- Aavgwahlmenli

[l
(£

[
e

- RhinoScript
- Rhirobd ail
- Alarm

wtandot 414051
*%” Rhino-Optionen

= Dokurnenteigenschaften

Einheiten und Taleranzen

Modelleinheiter: IMiIIimetel J
Abgolute Toleranz: IF Einkeiten
Relative Toleranz: |1D— Prozent
Winkeltoleranz: |1D— Grad
Benutzerdefinierte Einheiten
Iame: IUnits
Einheiter: pra fdeter: |1D—
Abgtandzanzeige

@ Dezimalzahl
" Bruch
O Fulii Zall

Anzeigegenauigkeit: I 1.00

Ja |

* Open:

> Datei> Eigenschaften > Einheiten

* Change to metric units in millimeters (if necessary)

» If the window ,scaling” appears, confirm with No.

Modelleinheiten dndern von Zoll auf Millimeter.

Modell um 25.4 skalieren?
Abbrechen |

——

oK I Abbrechen

Hilfe




2. Print Menu

% Druckereinstellung

Ziel

Ziel
[8 TiotecEngiaver v 30 =
mite[wciszo =]
@ Hochfomat Eigenschaften

© Querformat

@ Vektorausgabe
O Rasterausgabe (langsam]

© Druckfarbe
@ Anzsigefarbe
€ Schwarz und weis

»

Ansicht und Ausgabeskala
Apgichy ——

@ Ansichtstenster
© Bildiiilend
@ Fenster

=
Skala 10000%
[1a -
Aul Papier i Milimster
I Model 10 Milimeter =

Rand und Position

Ll

[Rand

then [0 [za
ks 00 zol
Unten 00 zdl
Rechts [00 | 2ol

Seitenverhalnis des Ansichtsfensters anpassen |

;|‘»

Maximal diuckbare Fliche anpassen |

»
1

Kopien [T =]
[ Ausdhuck in Datei 1
o

L —

e A= —

Info | Drucken |

&% Eigenschaften von TrotecEngraver ¥v9.3.0

21|

[~ Grifie

I & [userdefned size ¥

Breite 1000.00 mm
m

I™ fus Applikation dbernehmen  Hohe | 700,00 m

Material

B [rastics -
cric casted ™

| Prozess Art

Prozess Option

[standard x| | Auflssng

I™ Rundgravur

1600dpi =l

Sefiichiben

LI

Z-Yarschuty

H @ Schneidinie  [keine =l
e Flarke Flat b2 3' Auta Position
I S——

Durchm, e

mm

3
GQuick Frint

Al i

Cancel

ino

Position
¥ Zentisnt

Werselzen Uniter links | -
W= |A40787 = [41.335) |Zal | -

Linientypen und Linienbreiten 2

Lirientyp
@ Musterdsfintion anpassen
[Musterléngen auf Papier stimmen mit

distart] G A PP P 2 B Eroecub. | Poecsbzs. | [ Lunasdn- ..

Drucken |

SchisBen | | Abbrechen |

| | s 3dm - R, | [ 3mm neus.. g ohre Tl - .. | L3 crrasTian .. | g comstian | U inobmp - | [« BED 145
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B 3mm neu.3dm - Rhinoceros (Not-For-Resale-Lab) - [Draul
EEEN Bearbeten Ansicht Kurve Fliche Yolmenkirper Polyg:

DEE80XhO~M+o

Befehl: Skaligren
Ursprungspunkt { K en )
i erster Referenzpunkt =0.3951= ( Kopig

Befehl: |

. o

oS

As soon as the drawing is ready you can open the print
menu.

Print Menu - Pay attention to the order
1. Open properties (Eigenschaften) .

2. Enter the width and height of the sheet to be cut. e.g. :
1000 mm x 700 mm

3. Resolution 600 dpi Standard

4. OK

5. Activate the preview (Ansichtsfenster) and click on SET.
Finally, click on ,MOVE, in the Rhino operation column,
und move the print window over the drawing. When
setting the scale, make sure that it is 1:1.

6. PRINT

7. After clicking PRINT open the TROTEC Jobcontrol
window.

http://kunst2.tuwien.ac.at/



3. Positioning of the materials and set-up of the table height.

2. If the material is
not completely
flat, use tape to

fix it to the table.

1. Place the
material in
the upper left
corner of the

table.

3. Use the control-
panel to place the
laser printer head
in the center over

the material.

4. The metalpiece (space separation tool) must be hung onto the laser printer head as shown in
the image above. Then the table must be carefully moved up step-by-step until the metalpiece

falls off.
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Control Panel

The burning point of the laser beam has to be accurate to
achieve a clean cut. For that reason the distance from the
lense to the material has to be adjusted. If the material thick-
ness changes, the height has to be adjusted according to the
new material.

1 Standby-Function

2 Table Height:
Up
Down

Front
Left - Right
Back

Gas 1
(check parameters with
material catalogue)

http://kunst2.tuwien.ac.at/



4. TROTEC JobControl

% TROTEC JobControl 9.3.0 - [Plate1] =(81x] H
D S e P T T T S Program to start the job
[wwosa Zl[pne S 7| TG | [I_ecoo ]| = e |

The job is sent to the Laser’s program (TROTEC-Engraver)
P e by orinting it
Aufidsung [ B00dpi =] y printing It.

92 94 95 38 100102104 1061081101
T T R AR A R A Y

1. Delete all the old jobs with the delete button.

S 2. Double-click on the chosen laser file (you can view the
""" file in the small preview window).

The white area corresponds to the work area of the laser.
The file must be placed in the upper left corner of the white
area.

[ Voransicht

Preview Window» [
——
——

B =

Bereit @ Fiter @

S

PPI Gravur [wraod - Pine x:1100.4 :95.3 [o0:14:24 [ [mom [
Aistart| (2 KT P P P 4 [ morec sobrontrolo.. [ Trotec ab 29.01.2010,... | Y inlstesintragen.bmp - Paint | « 9 1025
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5. Installation of Material Preferences

+ TROTEC JobControl 9.3.0 - [Plate1] —1=1x]
[5] Datei Bearbeten Grawierer Platte Einstellungen Ansicht  Fenster Hife —|=1x]
= H =l [ %) o mEGEL)

bl ; S i

001021041061081101
TR A Y

At Standard A
Aufldsung: 00 dpi |
Drientieung: »

Julla Zmm. 3dm 0005
Julia 2mn, 3dm 0005
Material Yorlagen x|
Materiaigruppe Dl
wiond - New Hirtergrund
Materiainame Vet
Fre = Liischen
Bliulia 2nm.3dm 0003 Dicke
S
E
Al y 4
Faibe | Leistung | Geschwindigk | PPI/Hz | PPI/Hz | Durchgange | Zublasung | Konektur | 2-Offset |
Oberspr. -
Schneiden 70,00 1,25 5000 Hz 1 Gas1 0 0,0mm
Schneiden 70,00 125 5000 Hz 1[Gl 0 000mm
;55 2'355 ED el oloisl o Spechen | Abhrehen | |

[ Varansicht

=] =
Bereit & Fitker @

e

PRI Gravur |wood - Pine %:1055.4 y1426.1 joo: 1424 [ hom [

Aistart| (2 EF P P P 4 7| ROTEC JobControl 9.... | i Trotec ab 23.01.2010.0.., | Y laser2.bmp - Paint | « HE 10:25
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1. Double click on the white area to open the material pro-
perties window. Enter the material name and thickness.

2. If you open the ,All“ (Alle) menu, you can change the
values for the colors.

You can find the values in the list next to the computer.

The ,Zublasung® column has to be changed
to Gas1

Example:
Values for black cardboard, 2mm thickness

Leistung (Power) = 70,00
Geschwindigkeit (Speed) = 1,25
PP/Hz = 5000

Durchgange (Stages) = 1
Zublasung (Ventilation) = Gas1
Korrektur (Correction)=0
Z-Offset = 0,00mm

http://kunst2.tuwien.ac.at/



| % TROTEC JobControl 9.3.0 - [Plate1]

jDEtE\ Bearbeiten Gravierer FPlatte Einstelungen Ansicht Fenster Hife

=18l x|
=181 x|

[wioou

[~|[pine

ElzEaa) - mm) - | re)) - k2] v sl )

|0 B G [ ik o B RS T

021 ]

4 12 14 02
PR P A T P i a a A W A R I A W A M o W IR W M AT TR A T M i S M AP R R A A

ia 2mm_3dm 0003

Vektorsortierung Optionen

Job Reset Strg+R.
I0b ausschneiden
AuBenkontur abfahren

Job mehrfach positionieren...
Job duplizieren Strg+D
Job drehen

~Ausgabe

™ Jobiiberschieiben

Job entfernen <

Job Léschen Entf

Export

MCQ Farben

& schnells Sortisnung

" eweiterte Sortierung

Abbruch

Weldorsortierung

At Stonded %
Aullisung: [ 600 7]
Dientienung: & L

Julia 2mm 3dm 0005
Julia 2rmm. 3dm 0006

I¥ Voransicht

L[S EN

Bereit @ Fiter @

e

[Wood - Pine [x:623.0 w3248 [o0: 1424 [ [

Fistart| (3 P P P 4 »[E TROTEC JobControl ... || Troter ab 22,01 2010.0... | | lasers.bmp -Paink |

e

If the drawings are complicated and have many lines, the
vector classification (Vektorsortierung) should be used. This
means that the lines will be cut in a specific order.

1. Right click on the Job window (grey or black) > Vektor-
sortierung

2. Start



7. Payment

The laser cutting process can be started after paying at the slot machine. 5 minutes before your
time is up, the signal light turns orange, so you can estimate if you need more time to cut all your
parts.

Paying with a Quick-Prepaid Card:

1.
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N

You can get your Quick-Prepaidcard at: PayLife, Marxergasse 1B, 1030 Wien or you can use
a cash card with a Quick-function.

Put your Quick-Prepaid Card in the slot machine. On the display you see the balance of your
card.

Press buttons + and — to select laser 1 or 2.

Press buttons + and — to debit an amount.

Press OK.

When the display says ,Karte entfernen®, you can remove your card.

You can start the cutting process by pressing play.

http://kunst2.tuwien.ac.at/



8. Starting the Laser

# TROTEC JobContral 9.3.0 - [Plate1]

. . =1zl Once all the settings have been adjusted, the laser printer
jDate\ Bearbeiten Grawierer Platte Einstellungen  Ansicht Fenster  Hife

=B
[vieea e can be started.
I

0010210410610811

o1
[N

7 v F > | Start
' -E=3- fullizung [ 600dp 7]

. Drisntisning: & [s

_— = Cancel

ulia Zrmm 3dm 0005
Julia 2mm 3dm 000

Bliuiia 2mm.3dm 0003_sorted

Pause

[ Voransicht

e s

= @ Fitn @
The job can be paused if you want to remove parts. The la-
ser can be started again by pressing Il (Pause) in the Trotec

[wood - Pine 11151 yi662.8 |oo:14:24 [ |ruom |
Wistart| 2 KF P P P 4 | TROTEC JobControl 9.... | ) Trotec ab 29.01.2010.0... | Y lasserS b - Paint | « W) 1027 JObCOhtro' Program (On the Comupter)'

The laser may only be used under supervision. If you leave
the room, pause the printing job.
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