Novinky, blizka i vzdaleneéjsi budoucnost v
oblasti aditivnich technologii

Petr Keller

2020



Aplikace vstrikovani plastu
Vstrikovani plastu je nejcastéji pouzivanym vyrobnim procesem pro vyrobu vysoce
presnych a slozZitych plastovych dilu.
Tradi¢né... vyroba nastrojl pro vstrikovani je slozity, pomaly a ndkladny proces
Tisk formy technologii Polylet Printing z materialu ABS-like umoznuje:
e Rychlou malosériovou vyrobu

e \/lyrazneé snizeny €as a naklady




Aplikace vstrikovani termoplastu do 3D tistené formy

Vstfikovany material: PP (polypropylen) pfi 220-230 °C

600 dilt (100 vstfikovacich cykli) bylo
uspesné vstrikovano

zadna degradace formy, stale zcela
funkeni



Aplikace vstrikovani termoplastu do 3D tistené formy

Vstfikovany material: PE (Polyetylen) pfi 190°C

10 dila (10 vstfikovacich cyklu), forma
stale plné funkéni



Aplikace vyfukovani termoplastu do 3D tistené formy
Co je vyfukovani?

« Vyfukovani je proces, pfi kterém se vyrabéji duté plastove dily,
zejmeéna lahve a nadoby.

« Je zalozen na vyfouknuti predehfatého plastu ve formé do
pozadovanem tvaru.

* Mnoho produktd, které pouzivame v kazdodennim zivoté, je
vyrobeno vyfukovanim, napfiklad lahve na piti, nadoby, hracky,
dokonce i palivové nadrze v nasich automobilech.




3D tisk muze zménit svét:
3D tisk jako vyrobni koncept

(horizont 10 — 20 let)
v soucasnosti maji aditivni technologie jen nepatrny
podil na celkoveé produkci

Rychly a levny vyvoj

Globalni sit (zména designu)

Lokalni vyroba

.......



Blizka a vzdalena budoucnost 3D tisku

DCublly s oo e e o . Hobby 3D tiskarny

Design online -
we'll print it for you

t's oasy to customize your own items opling No
printer? No worries. We print for you and mail it 10 your
joor

CREATE ONLINE, WE PRINT FOR YOU

Nm

FreahFlber Sculpturc Cases Cubify Bugdroldl Cublfy Robot NMIOH
mns ur favorte photo 4 20 photo case 11U

Fun and easy apps for Cube:
Create online — print at home! [“

Kibs
START NOW *
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Aplikace AM ve stomatologii — neviditelna rovnatka

zdroj: www.invisalign.com
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Individualni vyroba musli naslouchatek
vyroba do 1 dne
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'Printing’ human organs with 3D bio-printer

Bio medicina

O\ Wake Forest® . —= .
School of Medicine

21 Fotruary 2001 Last uprated of 04 20 GMT

l ED LIS researchers al Gomell Univers

which Iney hope will one day be capable of producing functional human body parts

Hodd Lipson. the directar of the Compltational Synthesls Latioratory at the urversity. has been
TALKS testing the 30 printer as a means of producing synthetic hoar valves

Anthony Atala: Printing a human kidney
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Patients & Visitors

Our Story

Ihe ABCs of Organ
Engineering

1t All Starts with Cells
Making a Scaffold
Bioptinting

Matenals Selection
Quality Assurance
Testing Functionality

Our Research Projects

Our People

Partnerships and
Outreach

Education Programs

News & Facts

Hese

Tostitute for Regenerative Medicine The ABCs of Grgan Engh

Using Ink-Jet Technology to Print Organs and Tissue

Blo=mity | Wiweet a| R 2 2

Living tissues are composed of many cell
types that are all arranged in a very
specific order in three-dimensional
space. Maintaining this order is essential to
2nsure enginesred tissues and organs maintain
the same functionality that original body parts
have.

Aesearchers at the Wake Forest [nstitute for Regenerative Medicine are using modified
nk-jat tachnology to build a variety of tissue and organ prototypes. This technology
sllows multiple cell types and other tissue components to be srranged i pre-

determined locations with high precision, 1In an sarly form of the tachnology, vanous
calf types were placed in the wells of an actual ink cartridge and a printer

was programmed to arrange the cells in a pre-determined order, ¥
“biopeinting” tachnology in action below:

About Us

Quick Reference

Institute for Regenerative
Medicine

Phone 1)
Fax 336-713-7290
Location

Richard H. Dean Biomedical
Building

391 Technology Way
Winston-Salem, NC 27101

© E-mail
© Contact Us

© Maps/Directions
@ Locate Faculty
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Spotlight

Research at WFIRM
Qur research team is
working to engineer
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Bio medicina

S novym bionanomaterialem
Ize 3D tisknout lepSi umélé kosti

Védel americké Severozapadni univerzi-
ty vyvinuli specidlni inkoust pro 3D tiskdr-
ny, keerym ize vytisknout syntetické kostni
implantdty, podporujici rychlou regeneraci
a rust kosti. Jde o velice elasticky materidl,

jehoz tvar Ize snadno pfizpdsobit potfebdm
pacienta. Vzhledem ke své povaze je tento
material obzvlasté vhodny k 1ecbé defekt
kosti udétskych pacientii.

Implantace kosti nebyvajl nikdy snadné,
Nejvice komplikované a bolestivé jsou ale
obvykle pro déti. Nejde jenom o to, Ze do-
spéli 1épe snaseji pobyt v nemocnici a sa-
motné operace. V podobnych pfipadech lé-
kafi casto pouZivaji kovové kostnf implanta-
ty. a kdyZ dité jestd roste, tak mu to pfinasf
znacné problémy. V mnoha pfipadech ¢eld
na takové dité cela série operaci, coZ je po-
chopitelné velmi zatéZujici.

Ramille Shahova a jeji spolupracovni-
ci proto chtéli vyrobit biomateridl, ktery by
mohl détskym pacientiim v tomto sméru
pomoci. Jejich fedenim je biokompatibilni
nanomateridl do 3D tiskdrny, na ktery je pak
mazné timto inkoustem tisknout rozmanité
tvary implantatd. Shahova a spol. vsadiii na
smés hydroxyapatitu, ktery je klicovou sou-
&asti kostni thidné, a biologicky odbouratel-
ného polymeru, béZné pouzivaného v me-

dicinskych aplikacich, Expesimenty na po-
kusnych zvifatech ukazaly, Ze 3D tisténé
kostni implantaty z tohoto materidlu jsou
velice slibné.

O hydroxyapatitu vime, 2e podporuje re-
generaci kosti. Zaroven se s nim ale velmi
Spatné pracuje. Medicinské produkty z hyd-
roxyapatitu byvajf tvrdé a kfehké. V biona-
nomaterialu tymu Shahové pfitom na hyd-
roxyapatit pfipada celych 90 procent va-
hy materidlu. Zminény polymer tedy tvofi
pouze 10 procent himoty materiau, ale di-
ky své sofistikované nanostruktufe a 3D tis-
ku si vznikly material stile udrZuje znaénou
ohebnost. Buriky v okoli takového implan-
tatu dostavaji signdl, Ze je piitomno velké
mnoZstv! hydroxyapatitu, a intenzivné re-
generuji kostni tkifn. Vyhodou jeito, 7e 3D

Vyhodou jeito, Ze

3D tisk kostnich
implantatu probiha

za pokojové teploty,
takze do inkoustu

pro 3D tiskarnu lze
primichat antibiotika
nebo jiné biologicky
aktivni latky.

tisk kostnich implantatd probiha za pokojo-
vé teploty, takZe do inkoustu pro 3D tiskar-
nu Ize piimichat antibiotika nebo jiné biolo-
giclky aktivni latky, které pak plisobi v misté
vioZzeni implantatu, o
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Velikostni extremy
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Buzz Aldrin went wthout the option of 3D printing spare parts out of

lunar matenals (Photo: NASA)
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Vesmirné projekty

NASA 3D prints rocket parts — with steel,
not plastic

John Hew! 11 Cammaents

This rover, which has a pressurized cabin
to support astronauts, includes about
70 FDM parts, including housings, vents
and fixtures.

NASA's Marshall Spe
Share This Article 0 Huntsville, Alabarng, has 30

WSV

s Flight Center

printed nickel alloy rocket éngine

i 36 o | 22 parts using a fabrication technigue

7 3 called selective laser melting, or
| (T W Twent " K (m Share =
SLM The poart will bé used on the J

2x engine for the largest rocket ever
bullt, known simply 84 the Space Launch System. 3D printing (see What pranting?) has
become populal for fabricating parts from plastic, but using the technique with metals
requltes squipment that is a Bt more extreme Wil 30 prnting of hard matetials become
part of a general, grawing trend, or will these exotic fabrication technologles be viable only

fol elite, niche markets?

SLM evolved from an older method known as selective laser sintering, or SLS In the
traditional sintering process, a poart i st molded from ceramic ofr matal powder and

prassed into the desired shape. The “green,” as it i1s called at this paint, Is then fired In a

aven to bond It The oven was later replaced with o laser which provides greater precision




Blizka a vzdalena budoucnost 3D tisku

Made in space: Nasa tests 3D printers that
ill let Mars-bound ast ts craft thei 4 4 -
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* Prusa 4 materialy Za.l I’maVé Od kazy

https://www.youtube.com/watch?v=KpcH74DXyy0
https://www.youtube.com/watch?v=utWiZZUERkY
https://www.youtube.com/watch?v=eM94K32R3vk
https://www.youtube.com/watch?v=9rTeyPZDn_0
« 3D tisk hradu z betonu
https://www.youtube.com/watch?v=DQ5ElbvvriM
* Domy
https://www.youtube.com/watch?v=WzmCnzA7hnE
https://www.youtube.com/watch?v=bTSakUtxXYY
https://www.youtube.com/watch?v=uCEQojKWqSM
https://www.youtube.com/watch?v=o0dchA4Gbo7M
https://www.youtube.com/watch?v=elVI3gmswhM
« Sklo
https://www.youtube.com/watch?v=IvcpbtpWpGY
https://www.youtube.com/watch?v=3KpZ8vSUrqg
« 3D tisk ocelového mostu:
https://www.youtube.com/watch?v=hJf3gKyqwww
https://www.youtube.com/watch?v=pZNTzkAR1Ho
« LaserTec
https://www.youtube.com/watch?v=dTD475HxQIA
« Kovosvit + CVUT

https://www.youtube.com/watch?v=JcrOIGXEpAU ka i z zorn
https://www.youtube.com/watch?v=BQRWMZV0Kx4 €KUjl Zza pozo ost



