\ Digitalne vyrobné technolégie
Richard
Balogh

Prednasky

- FEI, D-208, streda 9:00, notebooky
Cvicenia

- FablLab, streda 11:00, podklady

Exkurzia 3.-4.6.2023

- MicroStep Bratislava ﬁ?Maker Faire”Vien;ufF
- MakerFaire Vienna :

* Projekt

- prezentacia, dokumentéacia (wiki), vyrobok

Digitalne vyrobne technolagie
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Vybavenie  Aktuality  VyrobenéuNss  Podujatia O Fablabe  Navody

FABLAB

Kontakt  EN

Fablab llkoviCova

Lasery 3D Tlag Vinyl Cutter CNC
\/ ‘
3D skener Vysivaci stroj
=i - =]
o —F =
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Hladas iny Fablab? € Vrat ma spat

Zoznam uloh (hodnotenie)

3T: nalepka alebo tri€ko - vinyl cutter
5T: privesok - laser cutter
7T: minca, figurka - 3D tlagiaref

9T: elektronicky projekt

12T: ZavereCna prezentacia projektu
(prezentacia, dokumentacia a hotovy vyrobok)

+ Priebezné tvorivé ulohy

Jozef
Vasko

TECHNICKA
UNIVERZITA
V KOSICIACH

Studoval radioelektroniku na Technickej univerzite v Kosiciach. Pracoval v Ustave merania a
meracej techniky SAV. Bol odborny zamestnanec novovzniknutého Ustavu pre vyskum a vyvoj
zdravotnych systémov Chirany v Bratislave. Od roku 1990 zmenil pracovisko a venoval sa
projektovaniu a realizacii pocitacovych sieti a informacnych systémov. O rok neskor zaloZili s
kolegami akciovu spolo¢nost, ktorej bol sti¢asne akcionar aj zamestnanec. Od roku 2013 je v

Centre vedeckotechnickych informacii (CVTI) v Bratislave. Od novembra 2014 ma na starosti
prevadzku dielne Fablab.
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Harmonogram

* P1: avod
- C1: FabLab: prehliadka a zoznamenie s priestormi
* P2: elektronika (notebook)
- C2: FEI: schéma a plosny spoj
* P3: bitmapy/vektory, rezanie (notebook)
- C3: FabLab: nalepka / tricko (10x10 cm)
* P4: laser, materialy (notebook)
- C4: FabLab: privesok (5x5 cm)

10,- € prispevok na material

Richard Balogh
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Kto?

Prednasatel: Ing. Richard Balogh, PhD.

miestnost: D-110
mail: balogh@elf.stuba.sk

* Jozef Vasko

Pavol KrajCik, Terka Kalifiakova,... = FabLab

+ Akto ste vy? Co tu chcete?




Technolégie Data

Materialy Proces

https://techbox.dennikn.sk/ploche-obrazovky-v-autach-coskoro-nahradia-tvarovane-displeje/
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Gartner Top 10 Strategic Technology Trends for 206&5
yo*

Merging the Real World and the Virtual World

The Internet of Things 3D Printing

Lo

Computing Everywhere

Intelligence Everywhere

Advanced, Pervasive ‘Smart Machines

and Invisible Analytics

g o =

Context-Rich Systems

Software-Defined
Cloud/Client Applications and
Computing Infrastructure Web-Scale IT

Risk-Based Security
and Self-Protection

3

Hype Cycle

kVISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger TIME

Y

Fit2Digital

TECHNOLOGH

augmented reality
internet of things ’

‘ . - L = digital ser

Lo
-

data management

smart cities

dematerialisatio

ambient intel

wearables
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Google's announcement that it is withdrawing the company's Glass 2013

from the market for now may mark a humbling retreat by the
company in ts development of the much-ridiculed smart glasses.

Google previously announced that the device will be graduating
from the company's research arm, Google X, into its own o
company who helped in the desid

iPod.

Google stopped selling the current §
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Iridium

HD DVD
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Top 10 Strategic Technology Trends




Digitalna vyroba

CIM = CAD + CAE + CAP + CAM + CAQ

Pocitacom podporované...

CAD — Computer Aided Design — ... navrh, konstrukéna priprava vyroby

CAE — Computer Aided Engeneering — ... vyvoj (vypocty, simulacie)

CAP — Computer Aided Planning — ... pldnovanie, technologicka priprava vyroby
(technologické postupy, NC programovanie)

CAM — Computer Aided Manufacturing — ... vyroba (CNC, DNC) podpora riadenia vyrobnych

strojov a robotov

CAQ - Computer Aided Quality - ...riadenia kvality vyroby (analyza portch, systémy kvality)

CAT — Computer Aided Testing — testovanie funkcii vyrobkov, kontrolnych merani
CAA — Computer Aided Assembly — uplatnenie pri montazi a expedicii vyrobkov
CAST - Computer Aided Stroage and Transport - doprava a skladovanie

CAO - Computer Aided Office — podpora evidencie a obehu elektronickych dokladov
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Analégovy

‘rgétyrmi rokmi |

to bol anal6govy
svet, svet kesu,
svet, kedy sa

Robert Kalifiak, 30. 5. 2016. Zdroj: Dennik N, https://dennikn.sk/473801/kalinak-basternakovi-klame/

Digitalne revolucie

analog — digital communication

v

analog — digital computation

l

analog — digital fabrication
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3D tlac

Univerzalna skladacka

ako vyrobit hoci¢o

LEGO
3D tla¢
Integrované obvody / CMOS

https://www.3dwasp.com/en/3d-printed-house-tecla/

Chram sv. Anny, Vilnius, Litva (r. 1500)

. Y. | PRINTABLE
Radnice Prosté&jov, SCENERY (© www.printablescenery.com

T. Lazna, VUT Brno (2022)

MEMS Micro-electro-mechanical systems MEMS  Micro-electro-mechanical systems

je oznaCenie samotnej technoldgie ako aj produktov

vyrobenych technoldgiou podobnou vyrobe integrovanych « Nanesenie fotocitlivej krycej vrstvy

obvodov . Osvit
 Vyvolanie fotocitlivej vrstvy
* Omyvanie
° Lveptanle Initial Substrate “
 Cistenie —— .. = soent
* Puzdrenie
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Acetone Rinse
Silicon
Deposit Poly-Si
Silicon
.
Remove Sacrificial | co— —_—
Layer Silicon

Polysi

MEMS - inteligentny senzor a aktuator Mame problém...

=)

1 meter3 build volume / 1 mm3 voxel = 102 voxels
ink-jet printing = 104 drops/second

102 parts / 104 parts/sec = ~day

i Wire bond:
s 5 sl 0.1 mm3 parts = ~3 years

1 micron® parts = =3 million years

ink-jet head: ~103 nozzles
3 million years/1000 = 300C years

MEMS pressure
element

ribosome = ~1 amino acid/second
~103 ribosomes/cell

~1013 cells/body
1018 parts = ~1 se




A hierarchical model for evolution of
23S ribosomal RNA

Konstantin Bokov' & Sergey V. Stinberg’
The r

LaserFactory: An Electromechanical Assembly and Fabrication Platform Integrated
with a Laser Cutter to make Functional Devices and Robots.

https://hcie.csail.mit.edu/research/laserfactory/laserfactory.html

https://youtu.be/RzCAqVwZYCc

Engineering Design Process
)

EXPLORE

Address the problem
Satisfy constraints
Meet the criteria
Think Trade-offs

Be creative

Consider everyone’s
ideas

Failure is an important
part of the process

Engineering Design is an
adaptable and open
process.

Keep in Mind: ASK

—

PRODUCTION
Design satisfies the goal
Present your design
Reflect

What have others doi
Explore options
Explore materials

What is the problem?
What are the constraints?
What are the criteria?

IMPROVE
Analyze your data
How can you make

it better?
Redesign

Adapted from University of Arizona
College of Engineering
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BRAINSTORM
AND ANALYZE
FEEDBACK

Model driven design

MT = model test
MiL = model-in-the-loop
RP = rapid prototyping

SiL = software-in-the-loop
HiL = hardware-in-the-loop

Pre-production
ST = system test

stage




" 2. JSON table of cocktails

ktails": [{
"cocktail™: {
"name": "sirop de menthe",
"ingredients": [{
"ingredient": {
"name": "menthe",
"measure”: 1

}
1,
{
"ingredient": {
"name": "eau'",
\&ktor/ESprESSlf ESP32 i "measure": 5
contes 0
https://www.elektormagazine.com/labs/connected-cocktail-machine
Numeral plate

Clamping plate

Foam mask

Circuit board

uints t grn;
uint8 t blu;
¥

void OutDigit(uints t digit, uints t value, struct RGB* color) {
pixels. setPixelColor((digit * 26) + (value * 2), pixels.Color(color-3
color->grn, color-3blu));
pixels. setPixelColor((digit * 26) + (value * 2) + 1, pixels.Color(col
>red, color->grn, color->blu));

LED “Nixie” Display

void Outhumber(uint16 t value, struct RGB* color, uints t leadingZero) |
uint8_t pos = ;
pixels.clear(); // clear all color values

https://makezine.com/projects/led-nixie-display/




Adriana Selepova, Oliver Lachkovi¢

https://www.instructables.com/id/Ball-Balancing-PID-System/

SMART CITIZEN KIT &
URBAN SENSING s
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Rekapitulacia

- C1: FabLab: prehliadka a zoznamenie s priestormi
* P2: elektronika (notebook)

- C2: FEI: schéma zapojenia a plosSny spoj
* noste si pocitac

myslite na projekt diiom i nocou

https://www.thingiverse.com/thing:298820

https://www.instructables.com/id/MeArm-Bu

HeArm: HeArm(){
mainInstance = this;
setServoPins(MEARM_DEFAULT_BASE_PIN, MEARM_DEFAULT_LOWER_PIN

marcel . addCnd( "movelointsTo®

, _movelointsTo, false);

marcel .addCnd("moveBaseTo”, _moveBaseTo, false);

marcel addCmd( "moveLowerTo", _moveLowerTo, false)
marcel, addCmd( "noveUpperTo®, _movelpperTo, false);
marcel sadCmd( "moveGripTo®, _moveGripTo, false);

marcel.addCmd( openGrip”, _openGrip, false);

marcel,addCmd("closeGrip”,
marcel  addCnd("getServoSta:

loseGrip, false);
_getServostate, true);
version, true);

marcel .addCmd( "version

marcel.addCmd("pause”, _empty, true);
marcel, addCmd("resume”, _empty, true)
marcel . addCmd("stop”, _empty, true);
#ides ESPEI66

marcel.addCrd( “updateFirmare”, _updatefirmiare,  true)
marcel . addCrd( "updateUI", _updatelT, true)
#endif J/E

Wearable

Richard Balogh

Ustav automobilovej mechatroniky
FEI STU v Bratislave

balogh@elf.stuba.sk

http://www.robotika.sk




