Laser User Manual

Part 1 |
Basics and Preparation
Laser Cutter Trotec Speedy 500
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1. Basics

Materials

Maximum thickness, see material list:
Plastics, e.g.:

* Acrylic glass GS

*  Polystyrene

* Polyester sheets (Vivak)

Wood and wood-based materials, e.g.:

*  Poplar plywood
*  Aircraft plywood
e Linden wood

In 1960, Theodore Maiman built the first apparatus that used the principle

of ,Light Amplification by Stimulated Emission of Radiation.” This principle Cardboard, e.g.:
allows for the generation of light with power densities billions of times higher
than the maximum power or energy densities conventionally achievable. *  Greyboard

e Finnboard
With the laser, various materials with low thicknesses can be cut, or e Bristol board

drawings can be etched or engraved into the surface.
The following materials CANNOT be used:

PVC films (release toxic chlorine gas)
MDF (clogs the laser), stone, metal

1240 x 710 mm
(= maximum working area)

»  CAD drawings (Rhino/AutoCAD/...)
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2. Drawing preparation

%% 3mm new.3dm - Rhinoceros {Not-For-Resale-Lab) - [Drauf]
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1. Etching (Red)
2. Cutting Inside (Blue)

. Cutting Outside (Green)

Frame (Color of Your Choice)

Eigenschaften ==
Ansichtsfenster

Titel Drrauf

Breite: 863

Hihe 792

Projektion  Parallel
Kamera

Ererrwve... | GO0

#-Gtandort | -414.851

“r-Gtandart | 1302.05

Z-5tandart | 0.601

Standart Platzier:
Ziel

=Ziel -414.851
‘Ziel 1302.05
Z-Zel 0.000

Standort | Platzien

Hintergrundmuister
Dateiname  [Keine]
Anzeigen |7

Grau |7

Prepare the drawing (e.g., RHINO)

*  Draw the design in mm (to the correct scale)

» Draw a frame (the size of the material used) and place
the parts to be cut within the frame.

*  No duplicate lines (clean drawing)

*  Connect lines (max. 3000 lines)

*  Clean up the drawing (only include parts to be lasered)

* Save the drawing in formats that can be opened
by Rhino (dwg, dxf, etc.)

* Do not use line width (only hairline)

» Display lines in the layer color (print color)

Work Area of the Laser Table:
B=1240mm T=710mm

Layers and Colors

The laser receives its information through the print job, so
specific colors must be used. Each color is assigned a spe-
cific cutting power (according to the material cutting list) for
either etching or cutting, and the tasks are processed in the
following order.

Order (Etching and Cutting)

R G B

1. Red 255 0 0
2. Blue 0 0 255
3. Cyan 0 255 255
4. Green 0 255 0
5. Magenta 255 0 255
6. 255 255 0
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1. Check units and scale

{3 Test_Laser_ANIeitung.3dm (183 KB) - Rhinoceros 7 Educational Lab License - [Drauf] - o x The draWing must be properly structured
Datei Bearbeiten Ansicht Kurve Flache SubD Volumenkorper Polygonnetz BemaBung Transformieren Werkzeuge Analysieren Rendern Panels H
o and configured
Erfolgreiches Lesen der Datei7'C:\Users\Tea;n\Deshop\Fri;hjof\Test_Laser_ANIeitung.3dm' 7 7 7 7 . T - - i :
3 Befehl:| =
Standard KEbenen Ansicht einstellen Anzeige  Auswdhlen  Ansichtsfenstereinstellung  Sichtbarkeit  Transformieren Kurven Flécr{jﬂ
DoESTXDO~N+ 25025 H= 500890000 “#5,60 1. Set to Millimeters: Right-click on Millimeters > Unit
Ebenen Settings... > switch to Millimeters
L A L2 If a scaling prompt window appears, confirm with No
DhxXavd4TRLAO
Ebene A Material 2. To Scale: Scale > then follow the instructions in the
Rahmen ofm command line
Ritzen v -]
Innen 'l | :' . . .
AuBen OS5 H = 3. Delete All Duplicate Lines: In the command line:
German: “DuplikatAuswahlen”
English: “seldup”
Nach Ebene 4. Join Lines Together: Select all and then choose: Join
6 Standard
Nach tibergeordnet 5. Double-click on the Colors > switch to RGB values
< >
) 3D-Skalieren . — f ; i ;
B 2D Skoliren —— 018 6. Laser Without Line Width (always preset). If there is a
| Ofigenschaften |05 B line width, select the object > Properties (Line Width) >
. & 03 Hairline
0.35 .
0.5
Objekt 06
0.7
Typ 08
ey Mame 09
Dokumenteigenschaften X e 1
- o Anzeigefarbe 1.2
Dokumenteigenschaften ~ Einheiten und Tc 14
Bemerkungen o — Linientyp
> Beschriftungsstile Modelleinheiten: ‘Mllllmeter v| Druckiaroe
Doku -Bel rUCKTar
“ Einhe:::t utzertext Absolute Toleranz: Einheiten Druckbreite

Modell )
Layout Winkeltoleranz: Grad Hyperlink

Linientypen

| - onfiguration des Rendernetzes
Dmuf_| Perspekiive Front Rechts <

End [ Nachst [#] Punkt [«] Mitte [#] Zen [#] Sch 1odelleinheiten = Millimeter Benutzerdefinierte... | |

. — - iteneinheiten = Millimeter Einstellungen _ -

Einheiteneinstellungen...

KEbene x970.349 = y-28418 z0 Millimbnm Planar Ofang SmartTracﬁ(ilmEHistorie aufnehm§ Filter

<
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2. Printer settings

E Druckeinrichtung
v Ziel
‘é TrotecEngraver v9.4.2 ~ ‘
GroBe [mciaa30 v]
(® Hochformat Eigenschaften
) Querformat

Kopien

[ Ausdruck in Datei
Ausgabetyp

(0 Vektorausgabe

() Rasterausgabe
Ausgabefarbe

@) Druckfarbe

() Anzeigefarbe

(O Schwarzweil

~ Ansicht und Ausgabeskalierung

() Ansichtsfenster 5
() Bildfiillend

O

Mehrere Layouts

Alle Layouts
Skala: 100.00%
1:1 ~]

> Rand und Position

> Linientypen und Linienbreiten

# Eigenschaften von TrotecEngraver v0.4.2

Info  Drucken Rasterung

Gréfe

[ aus Applikation tbernehmen

[C] Auf Jobgriéfe minimieren

Material

Prozess Art

Breite

Prozess Option

Standard e Aufidsung

Flanks

Schichten

Z-¥orschub

600dpi [~
Schneidlinie Durchm.

steep

. Z‘ [Inegativ

Hihe

- “ - I@l -
[ p EEN v EENMEED

X
—

mm
-2

[]
[Jrundgravur :I |:|

[] Auto Position [I:]
~
[] ohne Bitmap

I:‘ Rasterung Aus

[[Ispiegeln vertikal

mm
[ spiegeln harizontal I:I

w Sichtbarkeit
Anzeigen
[ Hintergrundfarbe
[ Hintergrundbild
[ Hintergru uster
[ Lichter 6
[[] Zuschneideebenen
[]MNur ausgewzhlte Objekte
[] Gesperrte Objekte

] Raster
] Rasterachsen
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Gréfieneinstellungen aus der Applikation (bernehme [ l:l
> @ ==
Bluick Print 0K Cancel =
-
Drucken || SchlieBen ‘ | Abbrechen

nm neu.3dm - Rhinoceras (Not-For-Resale-Lab) - [Draul
EEEN Bearbeten Ansicht Kurve Fliche Yolmenkirper Polyg

DEeE80XxXhO~Neo

Bafehl: Skalisren
Uvsprungspunm(Khen).

i [i] erster Referenzpunkt =0.3951= ( Kopig
Befehl: |

Wl o

Once the drawing is fully prepared, the printer settings can
be accessed.

1. Access Properties

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

3. Setresolution to 600 dpi (standard)
4. Click OK
5. Select vector output and print color

6. Activate the Window and press “SET...”. Then, first click
on “Move” in the Rhino command line and then drag the
print area over the drawing (if you don’t click “Move” first,
you will change the previously set dimensions of the
working area)

When scaling, use “Scale 100%” to ensure it is printed
at a 1:1 scale (as long as the drawing is in mm and
correctly scaled)

7. Select visibility and uncheck “Only Selected Objects.”
8. PRINT

9. After clicking Print, switch to the TROTEC Jobcontrol
window
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3. TROTEC job control

% TROTEC JobControl 9.3.0 - [Plate1] =(&1x] 1
s e el Program to start the job
= =ere = [ zo0] i o i oo ]| =2 G|
3 n 5 g )

The print job is sent to the program for the laser (TROTEC

:3‘3 ‘:i‘el ‘:3‘5 ) ‘S‘IEI‘WI%\[I‘WI%["WI‘]A‘H‘]E-‘WI‘]Eilﬂ‘ [IIW an lm
Aufidsung: [ B00dpi [+ Eng I’avel‘) .

Mrentienng & C

Julia 2mrn, 2dm 0003

| 2 ok 1. Click once on the old job (this changes the color), right-
2 click, and select “Delete Job” to remove the old job.

2. Double-click on the desired laser file (you can identify
the correct file in the small preview window). Double-
clicking will automatically position the job in the upper
left corner, provided the print area size was correctly set
in Rhino.

3. Display the view for the positioned job.

4. If ajob needs to be repeated with potentially different
parameters, first change the parameters. Right-click in
the gray window to open a list of various commands ->
Job Reset -> Play.

[ Voransicht

Preview window P I[
—
——

) ) =

Bereit @ Fiter @

S

The white area corresponds to the working area of the laser.

PPI Gravur [waod - Pine x:1100.4 :95.3 [o0:14:24 [ [mom [
distart| (2 KE P P P 4 [ morec sobrontrol o | Trotec ab 29.00.2010,... || inlstesintragen.bmp - Paint | « 9 105
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4. Set laser parameters

BILEETEss e 2 1. Double-clicking in the white area opens the window for
e e =l [e] 2n] I ow] BE om] o) [ o] I e ul_smw) 2 6 the laser parameters.
IO =l | b

In this table, the respective values must be entered
[Fondad ] . 1 thi
T based on the material and material thickness (see
¢ (A o[ material list).

Julia Zmm. 3dm 0005
Julia 2mmm. 3dm 0006

2. When accessing the menu for “All,” all 16 colors that
can be set will be displayed. The laser processes the
colors in the order from 1 to 16.

Material Yorlagen

-

Fre ] The values for cutting and etching must be taken from the

list provided at the computers. Only the materials listed may
be lasered.

Important; In the “Assist Gas” column, “Gas1” must be
entered. The strength of the assist gas can be adjusted at
the control panel (see chapter: “7. Positioning the material
and adjusting the table height”).
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 TROTEC JobControl 9.3.0 - [Plate1] _[=x]

[) Datel Bearbetten Graviersr Platte Enstelingen Ansicht Fenster Hife =]
fiooe l[pre = e o] ol of e |
7Dﬂﬁ‘§\é‘%% Gl X2 [H g TP P

PO TN R S RS M 1M 4N (LS G 0 e 0 €1 B G A e s s e s e e ok ko A T Starded T
Auflisung | 600cp  ¥]
Dientienng & '

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

1 Job Reset Strg+R
“Julia 2mm_3dm 0003 Joh ausschneiden

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

Vektorsortierung Optionen

—Ausgabe Job

Job entfernen <
Job Léschen Entf

I~ Job iiberschieiben Export

MCQ Farben

& schnells Sortisnung

[¥ Voransicht

" eweiterte Sortierung

Abbruch

A ER

Bereit @ Fiter @

e

Wekkorsortierung [waod - Pine [x:623.0 w3248 [o0: 1424 [ [

distart| (3 K4 P P P 4 >[E TROTEC JobControl 9.... | 7 Trotecab 29.01 2010.0.., | Y lasers.bp - Pant | «®3) 1026

For complex drawings (many lines and individual parts),
vector sorting should be performed, meaning the lines will be
processed in order rather than randomly.

1. Right-click in the job window
Vector Sorting > click

2. Click on ,Overwrite Job*“

3. Press start

Once the vector sorting is complete, click Close.



6. Turn on the Laser

(1

,,Rule of three

Close the lid +
Insert a coin +

Turn on the power

|—> Then the laser will perform its reference run

Reference run The laser is moving to its reference points
(=Homing) Once the laser is connected, the software takes
a snapshot of the laser head's location

Order: Z > The table goes down
Y > The head moves backward
X > The head moves to the left

Payment

To use the lasers, you need to put money into the coin machines first. There is one coin machine
for each laser.

Put coins in the machine (The timer starts as soon as you put a coin in):

The minimum is 2 euros to play = 12 minutes
Every extra 2 euros = 12 minutes
therefore 5 x 2€ Miinzen = 60 minutes

When there are 3 minutes left, an orange light will flash. You can add more coins to keep going.
After a power outage, you need to insert money again and press ,Start” (\Warning: The laser will
reset and cut all lines from the start).
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7. Positioning the material and adjusting the table height

1. The mate-
rial should
preferably
be placed in
the upper left
corner of the

table.
If the material is 3. Using the control
warped, the sides panel, position
must be secured the laser head
to the table with over the material
masking tape. (move it slightly
forward into the

center)

4. The ,focusing foot” must be hung on the projection of the carriage as shown in the image.
Then, the table should be carefully moved upward in small increments until the focusing foot

drops.

Control Panel

To ensure the focal point of the laser beam is correct, the dis-
tance from the lens to the material must be adjusted (using a
focusing foot). If the material thickness changes, this distance
must be re-adjusted. (see photo on the left)

1 Pause

2 Table height:
Up
Down

Forward
3 Left -

Right

Back

4 Gas 1

button pushing for
compressed air
display (2bar)

5 Set Gas 1: Pull out

the Gas 1 knob, turn
it to the right number,
and push it back in.

WARNING!

Raising the table too high will cause the machine to alarm
and require a restart. Turn the key to start the machine again
and wait for it to finish the homing.
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8. To turn on a laser

After adjusting all settings, the laser can be turned on.

R o s — Ll T

Connect Play yp Pause | Abort

Voransicht

aoumon e
-

Control Pa.r.mel".

]
B
]

= @ Fiter @
[iWood - Pine: [eliisa ez o124 [ oM [
E®99 ¢ >[Eromcobcontoln... | @) Trotecab 29,01 20100... | 1Y lasers g - Paint | PE.E R

WARNING: Suction Dust extraction Pause
turns on A&B

automatically.

DO NOT ADJUST ANYTHING!!

Water cooling

)

If you need to remove any parts, you can pause the process.
Press the pause button, wait for the laser to stop, open the
lid, remove the fallen parts, close the lid, and restart the
laser with the pause button again.

iL Sl

The laser must be supervised at all times. Pause the pro-
cess before leaving the room.
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9. Behavior in case of smoke, fire, and accidents

A candle flame

1. Pause the laser
2. Open thelid
3. Blow out the flame

Fire (The material is on fire)

1. Emergency stop the laser operation
. Manually push the entire axis with the
fre blanket = laser head backwards
3. Drop the material onto the floor
4. Throw the fire blanket over
the material
5. Call the workshop

Verhalten im Brandfall

Severe fire (Machine is on fire)

1. Emergency stop the process
immediately

2. Activate the fire alarm and call the fire
department at 122

3. Use the fire extinguisher to put out

the fire
4. Exit the workshop
5. Call the workshop
First Aid

1. Afirst-aid kit and bandages can be found
next to the front door

2. For serious injuries, call the emergency
services at 144 and also dial the internal
emergency number at the university
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Smoke incident

Pause the laser

Do not open the lid

Wait for the smoke to clear
Check the settings and adjust if
necessary

Call the workshop

HPOON~

o

IF THE
EMERGENCY
STOP WAS
PRESSED

EMERGENCY STOP

To reset the
emergency stop:
Turn the knob

in the direction
indicated by

the arrow until

a green ring
becomes visible.

RESET If the emergency
,humming stop button was
noise “  pressed, you
need to turn this
switch (on the
right side of the
ON laser) past the 9
o‘clock position
(it will make a
humming noise)
before you can
turn it back to the
12 o‘clock positi-
on (on).
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