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Prejdite sa po Skole a najdite miesto, ktoré by si zasltzilo nejaky informaény piktogram.

Obrazok vlozte do ramika 10x10 cm, Sirka 5mm a zaoblenie rohov 1cm. FEI STU Bratislava, Blok D, prizemie, r. 2018
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» Rana starostlivost’

Foto: Peter Zupnik z webu https://www.ranastarostlivost.sk/pre-rodiny
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Laser

The Greek mathematician and scientist Archimedes is credited with inventing the first directed-energy (DE)
weapon during the siege of Syracuse in 214-212 B.C. Writing four centuries later, the Roman author Lucian
recorded Archimedes’s use of mirrors to focus sunlight on to invaders’ ships and set them on fire, although
modern experimenters have failed to reproduce the weapon. H.G. Wells reintroduced the idea to the popular
imagination in 1897 in The War of the Worlds, where the Martian invaders’ heat ray can destroy an armored
warship. Even today, the chances of doing that are a million to one.



Gordon Gould

(17.6 . 1920 — 16.9. 2005)

The personnel halting and stimulation response rifle (PHASR) is a prototype non-lethal laser
dazzler developed by the Air Force Research Laboratory's.

Its purpose is to temporarily disorient and blind a target.

Laser: absorpcia, spontanna a stimulovana emisia
polovodic¢ovy laser

Energy Absorption of radiation or light
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Podla aktivnej latky

Figure 6

Majority of commercially available solid-state lasers used for micro machining

« Pevnolatkové P u
* Rubin ower se
« Safir 1-5mw Laser pointers
* Nd:YAG laser 5mwW CD-ROM drive
« Polovodié (GaAs, AlGalnP, GaN) 100 mW High-speed CD-RW burner
250 mW Consumer 16x DVD-R burner
«  Plynové 400 mW DVD 24x dual-layer recording
. N.CO 1TW Green laser in Holographic Versatile Disc prototype
. He Ne. Xend 1- 20w
. E:éierofg?ErF KrCl, KrF) 130- 100 W  Typical sealed CO2 surgical lasers
! ! 100 - 3000 W Typical sealed CO2 lasers used in industrial laser cutting
10 — 100 kW Weapons

« Kvapalinové (farbivové)
« organické farbiva
« anorganickymi farbiva
ReZim &innosti

¢ Pulzné (pulsed mode)
*  Spojité (continuous)

Examples of pulsed systems with high peak power:

700 TW (700x1012 W) — National Ignition Facility, a 192-beam, 1.8-megajoule laser system

adjoining a 10-meter-diameter target chamber{88]
1.3 PW (1.3x1015 W) — world's most powerful laser as of 1998, located at the Lawrence

Livermore Laboratory[89]



LASER

ZaleZi nielen na vykone,
ale aj dobe expozicie a vinovej dizke

kategoria | (P__ <04 uw)

relativne neskodné aj pri priamom pohlade
CD prehravace a ¢itacky ciarového kédu

kategéria Il (P <1 mw)

nemali by spdsobit poskodenia oka (zatvori sa za 0,25 s)
laserové ukazovatka

kategoria lll (P, (cont)< 5mW, P__ (imp) < 0,5W)

. & . . . M ’ ) SER RADIATION
difuzny odraz Ziarenia nespdsobuje poskodenie zdravia. AVOID DIRECT EYE EXPOSURE
DVD-R napalovacky DIODE LASER

5 mW MAX OUTPUT at 670 nm

CLASS llla LASER PRODUCT

kategoria IV
znepristupneny klietkou — aj difizny odraz spdsobuje vazne poranenia vratane popalenin
chirurgicky laser (30-100 W), vyrezavacie (100-3000 W)
~50 W tazké popaleniny, od 200 W prerezu ¢loveka napoly,
od 10 kW vysSie ostanu z ¢loveka len dymiace topanky)

Polovodicovy laser

L P -
P‘PQ’S ,,,,,,, /!
|
stimulované / |
emisia placj
dblast
g Poin___ /1
E \ |
= ! I
= ! '
pontdnna
emisia Ip Imax I
-|p=80—150 mA
°n>40%
* Impulzy 1ps
«div5x25°/
kolimacéna SoSovka
Mirror 1 | ‘ Laser Tube
l— Tube Mounts -r
Mirror 2 TR \\' Mirror 3

Gantry

1
! Lens
| Air Assist Cone

Laser Hea

LAS E R ! 1 i.g%%lgniqky

ene
"~

. KF?Q:EIARENIE
;;/ 2 ﬂ i/ :

1 - vybojka (zdroj svetelnej energie)
2 - aktivna (svetlo emitujuca) latka
3 - odrazné, nepriepustné zrkadlo
Opticky rezonator (2-3-4)

4 - polopriepustné zrkadlo
5 - $oSovka (kolimacna)
6 - delené eliptické zrkadlo

Nevykonové vyuzitie laserov:
prenos informacii (optovlakna)
holografia
meranie vzdialenosti (geometrické, interferencné)

Poznémka: Koherentnost charakterizuje tzv. "koherenéna dizka". Na tejto vzdialenosti
(rédovo 1 m), je s uréitou presnostou faza zaruc¢ena.

Plynovy laser

DC power supply

Anode

Helium-Neon gas mixture

Glass tube




Laser light

1. Gas supply

2. Cutting nozzle

3. Work distance nozzle
4. Processing direction
5. Slag

6. Blown out slag

7. Cutting corrugations
8. Heat affected zone
9. Kerf width

How A Laser Cutter Works

Beam
Bender
s Laser
(Mirror) Resonator
Laser
Focusing
Head F
Laser Gas H0s
Focal
Nozzle Laser Beam Length

Cutting depth
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kde

h — hibka vniku,

P — vykon lasera

v — rychlost rezu

d — priemer laserového lu¢a



~ Each of our Epilog L
the

EPILO

-' FIUB

setting

q

or a mn-u change.

As
- l.lse the tabs below to find lecomrl!mied settings for your laser!

LASERCUTTER SETTIN

cut or etch operation.

G

Note:
This is a User-Run Google Doc. If you find anew seting that works well an one of the machines, please update the machine’s tab and add the ate when you meke this improvement.

Epilog Approved Materials

Material
Wood
Acrylic
Fabric
Cioth
Ceramic
Delrin

Linoleum

Marble
Matte Board

(Coated Metals
Paper

Chocoiate

Engrave Cut Material Danger
X X { Chioride)
X X Pleather / Ariiicial Leather  Emis Pure Chiorine Gas
X X Moleskin Notebooks Emits Pure Chiorine Gas
x x Polycarbonate / Lexan Cuts pootly. Discolors, Fire
X ABS ‘Emits cyenide gas and melts.
X X HOPE / Mik Bottle Plasiic  Catches fire and melts
X X Palystyrene Foam ‘Gatches Fire.
X X Fiberglass
X
X X Any Powder
X Butane Lighters Explode / Catch Fire
X Gasoline or other Liquids  Explode / Catch Fire
X X People XX
X X Animals xx
X
x X

Polishe .
Acrylic Edge

Consequence

Gas will ruin lense, corrode Metal.
and ruin motion control systern.

Gas il ruin ense, corrode Metal,
and rin motion control system.

Gas vl i ense corode Miets.
‘and nin motion control system,

SRR et

tends to mel o
R

ftmels tendin ghmdm-m-m
It coes Fje s el
‘material to cause laser fire.
ummm it metls, catches fire
d the 5 coniinue fo bum
Shdum mmmm aps and pebbies.

Amixoftwo materal, Thin carbon foer
can be cut, with some fraying - but not
when coated.

Compressed Air wil blow it away.

Router Cut

Acrylic Edge

Router Cut

x i pg;.ﬂ distance

Focal distance
e

Focal distancs
“lens

<=

GCC X252 8OW - vykon 80W, posun 100 cm/s (teoreticky maximalny)

X3 Hribka [mm] __|Rezanie: __|Rychlost [%] |Vykon [%] PPl rovanie: |Rychlost [%] _|Vykon [%] | PPI
1 |Aknyl sheet - priesvitne 1 Ok 16 50 - Ok 90 85
2 Akryl sheet - red 3 0Ok 1 50 - 0Ok 90 85 -
3 |Akryl sheet - red 4 ok 1 55 - Ok 90 85
4 |AkryTsheet - black 5 Ok 1 60 - Ok 90 80 -
5 |Balza- modelarska 165 Ok 31 25 B oK 20 25 -
6 [Banan Banana for scale Ok 50 70 200
7 |Cokolada No. Nie - - - ok 40 60
8 _|Kapadoska 1 Ok 3 70 ok 90 55
9 [Karton 2 Ok 4,5,10 30,35,70 -
10 [Kota 15 oK 2 40 400 Ok 65 90 600
12 |vDF 3 0ok 1/15 35/65 - 0ok 25/80 30/80 B
13
14_|HDF 3 oK 1 55 - Ok 50 60 -
15 [Papier 300g. - [ - [ 30 4
16 _[Papier 1mm 1 ok 6 50 - ok 50 65 200
17 _|Pauzovaci papier 3 ks 100g OK. 8 67 -
18_|Preglejka Topol 4 Ok 1 28 - Ok 90 75
19 |Preglejka * 8,3 0ok 1 70 - 0ok 90 40 B
20 |Kapadoska - plastova neznama ok S 80 - - - -
21 |Sklo i Nie - - - OK 25 25 -
22_[Synteticka koza oK 70 - ok 20 60 400
Nevhodné materidly: Poznamky:
PVCa plasty na baze PVC Rezanie projektu pri § : 1% trva 24 minit
Komatex Rezanie toho istého pri § : 10% trvé 6 mindit
Plasty na baze polykarbonatu
ABS
Teflon
HPS

Outside Cut: RED (RGB 255,0,0)

B

Inside Cut: GREEN

N

_ TEXTARIAL
Text or Etch/Engrave: BLUE (RGB 0,0,255)

N

(RGB 0,255,0)

There is a differance between using the Laser or the CNC Router

\ Laser Cut
Sharp Corners

7

\ Router cut

Rounded Comers

Acrylic - Various edge finishes.

hly Polished

Router Finished - dull satin




Las e r o ri g a m i https://youtu.be/arjRtCjI9AQ

pocket sized robots by
Junichi Tsuneoka.
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P3: laser

- C3: rezanie nalepky (notebook)

P4: uvod do 3D tlace (notebook)
C4: vyrobime si privesok

myslite na projekt diiom i nocou




