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Scop si obiective Invatare

Scopul modulului: Sa ofere cursantilor cunostintele de baza
necesare pentru a intelege imprimarea 3D

Numar ore: 4 ore

Rezultatele invatarii: * Cunostinte despre imprimarea 3D si
terminologia de baza

* TIntelegerea avantajelor si limit3rilor
imprimarii 3D pentru diferite aplicatii

* Cunoasterea etapelor procesului de realizare
a unui obiect folosind imprimarea 3D
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Schema de prezentare

* Fabricatia aditiva

e Avantaje si limitari ale imprimarii 3D
 Scurt istoric al imprimarii 3D

e Etape in tehnologia de imprimare 3D

* Domenii de aplicare pentru imprimarea 3D
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Fabricatia aditiva
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Fabricatia aditiva

Imprimarea 3D sau fabricatia aditiva este un « Ok
proces de fabricare a obiectelor solide tri- 10
dimensionale adaugand strat dupa strat. /¥ L
Obiectele fizice sunt produse folosind datele /3
unui model digital, un model 3D sau alte L
surse cum ar fi un fisier AMF*, 4

Prin utilizarea imprimarii 3D se pot crea S,
produse avand aproape orice forma. b AT

Tn prezent se folosesc mai multe tehnologii | N
si materiale pentru imprimarea 3D. De a |
curand, echipamentele pentru imprimare N,

3D sunt disponibile atat pentru productia _
industriala cat si pentru utilizatorii casnici.

Sursa: www.smartfactory.lt

*AMF — Additive Manufacturing File
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Fabricatia aditiva

Ce este
imprimarea 3D
si cum
functioneaza?

https://www.youtube.com/watch?v=Vx0Z6LplaMU

Co-funded by the
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Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
exclusiva a autorilor, iar Agentia Nationala si Comisia Europeana nu sunt responsabile pentru modul in care va fi folosit
continutul informatiei.




Avantaje si limitari ale
imprimarii 3D
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Avantajele imprimarii 3D

Complexitate si libertate in design

* |mprimarea 3D permite crearea
de structuri si parti complexe,
care nu pot fi produse prin
metode conventionale de
productie.

e Pot fi create usor geometrii
complexe, asigurand o mare
libertate in design.

e Modele complexe pot fi
imprimate 3D ca o singura piesd, .,
E|Imlnand neces'tatea asamblar“ Sursa: http://mymodernmet.com/bathsheba-grossman-3d-printed-lamps/
nieselor componente.
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Avantajele imprimarii 3

Personalizare si adaptare

 Imprimarea 3D permite, foarte
usor, personalizarea, fara costuri
suplimentare.

« Daca este necesara schimbarea
designului unui obiect, doar
fisierul digital trebuie modificat,
fara a fi nevoie de procese de
productie scumpe sau scule si
dispozitive aditionale.

OwnPhones - customized earphones
Sursa: https://www.kickstarter.com/projects/ownphones/ownphones-
the-worlds-first-custom-fit-3d-printed-e
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Avantajele imprimarii 3D

Nu sunt necesare scule si dispozitive

 Unul din avantajele imprimarii 3D fata de productia
clasica este faptul ca aceasta tehnologie nu necesita,
in general, nici un fel de scule sau dispozitive speciale
pentru fabricarea unui obiect sau a partilor acestuia.

* Nu sunt necesare costuri aditionale sau timp
suplimentar pentru a crea un obiect complex fata de
a crea unul mai simplu.
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Avantajele imprimarii 3D

Viteza mare si costuri reduse

 Unul din avantajele imprimarii 3D fata de metodele
traditionale de fabricatie este durata mica de timp
necesara pentru realizare a unui produs complex.

e Costurile mici deriva si din economia de timp. De
exemplu, obiecte si parti componente pot fi produse
mai repede si doar atunci cand sunt necesare,
reducand asfel costurile cu depozitarea si cu mana de
lucru.
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Avantajele imprimarii 3D

Cale mai rapida si mai lipsita de riscuri catre piata

e Deoarece modelele si partile componente pot fi
produse intr-un timp scurt, imprimarea 3D se
foloseste pentru verificarea si dezvoltarea ideilor de
design. Este mai ieftin sa produci un prototip 3D
decat sa recreezi unul deja existent, daca este nevoie.

* In consecintd, imprimarea 3D este bund pentru cei
care vor sa dea viata unei idei de produs, pentru ca
lansarea pe piata este mai rapida si cu riscuri mai
mici.

* Imprimarea 3D poate reduce, de asemenea, riscul

pericolelor asociate cu anumite procedee de
prototipare manuala.
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Avantajele imprimarii 3D

Mai putine reziduuri, mai sustenabil si mai prietenos cu mediul

* Imprimarea 3D este un procedeu aditiv — un obiect este creat
din materia prima adaugand strat dupa strat. Metodele de
fabricatie aditiva folosesc doar materialul necesar pentru
productia obiectului respectiv.

 Majoritatea proceselor aditive folosesc materiale ce pot fi
reciclate sau pot fi refolosite de mai multe ori pentru a
imprima 3D obiecte. Prin urmare, fabricatia aditiva produce
foarte putine reziduuri.
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Limitari In imprimarea 3D

Costuri ridicate pentru productie de serie mare

* Pretul imprimantelor si al materiei prime este in continuare
ridicat dar exista tendinta ca acestea sa scada.

Game reduse de materiale, culori si finisaje
* Exista limitari comparativ cu metodele conventionale.

Rezistenta si durabilitate limitate

* Nu toate tehnologiile aditive asigura durabilitatea produselor.
Rezistenta nu este uniforma.

Precizia produselor imprimate 3D
* Anumite procese aditive nu sunt foarte precise

Majoritatea imprimantelor 3D au limitari legate de
dimensiunile produsului
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Provocari in imprimarea 3D

In ciuda limitarilor pe care le avem
astazi, tehnologiile de imprimare 3D
se dezvolta foarte rapid si costurile
tind sa se reduca. Astfel, tehnologiile
de imprimare 3D devin din ce in ce
mai raspandite.

I
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Scurt istoric al imprimarii
3D

2016-1-RO01-KA202-024578 ‘s Co-funded by the

Erasmus+ Programme
of the European Union




Scurt istoric al imprimarii 3D

Tn 1983 Chuck Hull, co-fondator al 3D
systems, a inventat primul procedeu
de imprimare 3D numit
‘stereolithography’ (SLA).

Intr-un brevet, acesta a definit
stereolitografia ca ‘o metoda si aparat
de fabricare a obiectelor solide prin
“imprimarea” succesiva de straturi
subtiri de material ce se intareste sub
actiunea razelor ultraviolete, unul
peste altul’.

Prin aceasta a stabilit baza pentru

Ceea Ce aZi Cunoa$tem a fi fabricatia The SLA-1, the first commercially available 3D printer
Y] . . Sursa: https://www.3dsystems.com

aditiva — sau imprimarea 3D.
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Scurt istoric al imprimarii 3D

Prima imprimanta

Selective ‘Revolutionary’

Laser Sintering (SLS) Machine makes 3-D objects from drawings
a fost dezvoltata si e - G 3

—

patentata de Dr. Carl
Deckard si Dr. Joe
Beaman la

Universitatea din
Texas, n 1986.

; Stait phote try laiph Bacrers
Asscciate Professor Joe Beaman shows some three-dimensional plastic models
made by the ‘selective laser centering’ device developed by Carl Deckard, left.

Ziar American, 1987
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Prima piesa imprimata 3D

Sursa: https://www.3dsystems.com/
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Scurt istoric al imprimarii 3D

In 1989, S. Scott Crump impreuna cu sotia sa si co- fondatoarea
Stratasys, Lisa Crump, au inventat si patentat tehnologia ‘Fused
Deposition Modeling’ (FDM).

FDM este o marca inregistrata a Stratasys — prin urmare multi
profesionisti din industrie au ales sa foloseasca in locul acesteia
termenul Fused Filament Fabrication (FFF).

Co-funded by the
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of the European Union
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Scurt istoric al imprimarii 3D

In 2005 au inceput s3 expire
brevetele legate de tehnologia
aditiva.

In 2004 a fost lansat proiectul
RepRap la universitatea din Bath
(UK) de catre dr. Adrian Bowyer.
Scopul proiectului era sa creeze o
imprimanta 3D cu pret redus,
capabila sa se auto-reproduca.

Pe 9 februarie 2008, RepRap 1.0
"Darwin" si-a imprimat cu succes
peste 18% din propriile
componente.

Sursa: https://all3dp.com/history-of-the-reprap-project/
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Scurt istoric al imprimarii 3D

Aparitia imprimantelor compac-
te, open-source, cu software
gratuit precum RepRap a
permis folosirea tehnologiei de
catre un grup mai larg de
utilizatori, in scopuri comerciale
la 0 scara mai mica, educationale
si personale. Astfel au aparut
firme de imprimare 3D la costuri
reduse.

Prima imprimanta 3D de birou a
fost creata in cadrul proiectului
RepRap.

2016-1-RO01-KA202-024578

Sursa: www.reprap.org
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Scurt istoric al imprimarii 3D

Imprimarea 3D a fost limitata doar |a utilizare industriala pana
in 2009. De atunci vanzarile de imprimante 3D au crescut in

continuu.

Se asteapta multe inovatii in domeniu, in anii urmatori.
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Scurt istoric al imprimarii 3D

Carbon3D, una
dintre cele mai
rapide
tehnologii de
imprimare 3D,
aflata in curs de
dezvoltare

https://www.youtube.com/watch?v=UpH1zhUQYOc

You[
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Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
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Scurt istorc al imprimarii 3D

Chuck Hull /
Inventatorul
imprimarii 3D

https://www.youtube.com/watch?v=0jaW6C61_dc

You[
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Etape In tehnologia de
imprimare 3D
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Etape In imprimarea 3D

1. Modelul digital

Primul pas in procesul de fabricatie aditiva este realizarea
modelului digital. Pentru aceasta se foloseste Computer Aided
Design (CAD).

Exista multe programe CAD, care folosesc diferite principii de
modelare, capacitati si politici de costuri. De exemplu se pot
folosi Solidworks, Autodesk Fusion 360, SketchUp .

Ingineria inversa se poate utiliza pentru a genera un model
digital, prin scanare 3D.

Co-funded by the
Erasmus+ Programme
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Etape In imprimare 3D

2. Modelul in format STL

In aceasta etapa, un modelul digital este convertit intr-un fisier
STL (stereolithografie) acceptat de catre imprimantele 3D.

Se poate selecta un model STL din bazele online existente
precum Pinshape, GrabCAD etc. Unele din aceste baze ofera
modele gratis, altele contra cost.

Co-funded by the
Erasmus+ Programme
of the European Union
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Etape In imprimare 3D

3. Verificarea si repararea modelului STL

Tn aceasta etap3 se verifica si repara potentiale erori ale fisierului STL.
Erori tipice: lipsa triunghiurilor, margini neconectate, inversari ale
normalelor (o fateta este perceputa, gresit, ca interior al piesei).

Exista software pentru manevrarea modelelor STL cum ar fi Meshlab,
3DPrintCloud, Netfabb etc.

Daca nu sunt erori, se pot face alte corectii: dimensionare, densitate,
modificari de geometrie.

Se poate stabili, de asemenea, o orientare adecvata a modelului 3D.

Odata ce un fisier STL a fost generat, acesta este importat intr-un
program (slicer) care il converteste in cod G. Codul G este un limbaj de
programare folosit in fabricarea asistata de calculator (CAM) pentru
controlul masinilor unelte automate.

2016-1-RO01-KA202-024578
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Etape In imprimarea 3D

4. Pregatirea imprimantei 3D

In aceast3 etapa, echipamentul este pregitit pentru imprimare.
Procesul necesita setarea corespunzatoare si controlul
imprimantei 3D, curatarea mesei de lucru si incarcarea materiei
prime. Este necesara si o verificare de rutina a tuturor setarilor
de imprimare principale si a panoului de control.

Cand echipamentul este pregatit, se poate incarca fisierul
pentru imprimare 3D.

2016-1-RO01-KA202-024578
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Etape In imprimarea 3D

5. Imprimarea 3D

Procedura de imprimare 3D este, in mare parte, automata. in
functie de dimensiunea obiectului, de materiale si de
imprimanta, procedura poate dura de la cateva ore pana la
cateva zile. Trebuie sa se verifice, din cand in cand, sa nu existe
erori.

2016-1-RO01-KA202-024578
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Etape In imprimare 3D

6. Inldturarea obiectului imprimat

In majoritatea cazurilor, in imprimarea 3D non-industrialg,
inlaturarea obiectului imprimat se face cu usurinta — se separa
piesa imprimata de masa de imprimare.

2016-1-RO01-KA202-024578
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Etape In imprimarea 3D

7. Procesarea ulterioara

Procesarea pieselor dupa imprimare poate varia destul de mult,
in functie de tehnologia de imprimare si de materialele folosite.
De exemplu, o piesa imprimata prin SLA trebuie intarita sub raze
UV in timp ce una imprimata prin FDM poate fi manevrata
imediat.

Procesarea produsului final poate include curatare manuala sau
cu aer comprimat, lustruire, colorare si alte actiuni care
pregatesc produsul pentru utilizarea finala.

2016-1-RO01-KA202-024578
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Domenii de aplicare
pentru imprimarea 3D

2016-1-RO01-KA202-024578




Industria auto

Imprimarea 3D in
industria auto se
foloseste atat pentru
prototipuri cat si pentru
piese functionale.

Multe echipe de
Formula 1 au folosit
imprimarea 3D in
prototiparea, testarea si
crearea pieselor
personalizate folosite in

competitii. Surss: s oreletcom
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Industria auto

Acest cauciuc Michelin nu are
nevoie de aer pentru ca este
imprimat 3D si nu trebuie
inlocuit niciodata.

Cauciucimprimat 3D
Sursa: https://futurism.com/videos/meet-the-tire-that-never-needs-air-or-be-

replaced/
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Unul din cele mai
importante domenii de
aplicare pentru imprimarea
3D este industria medicala.
Prin intermediul imprimarii
3D, chirurgii pot produce
parti sau organe imprimate
3D special concepute
pentru nevoile pacientilor.
De asemenea, pot folosi
modele  imprimate 3D
pentru a planifica operatii
si, potential, sa salveze
vieti.

2016-1-RO01-KA202-024578

Industria medicala

Primul implant imprimat 3D din polimeri aprobat de FDA
Sursa: http://3dprintingindustry.com/news/the-first-3d-printed-polymer-implant-to-

receive-fda-approval-5821/
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Proteze

Parte a corpuluiimprimata 3D
Sursa: http://weburbanist.com/2015/01/08/exo-prosthetics-light-cheap-custom-3d-printed-body-parts/
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Proteze

Proteza imprimata 3D
Sursa: http://weburbanist.com/2013/07/18/handicapable-3d-printed-flexible-casts-artificial-limbs/
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Proteze

Design pentru
incredere

Creatia
inovativa a lui
Scott Summit
demonstreaza
cum
imprimarea 3D
Si scanarea
di%italé pot fi
folosite pentru
a imbunatati
designul
protezelor.

You[

https://www.youtube.com/watch?v=6wnnNk91EMs
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continutul informatiei.




Tehnica dentara

Imprimare 3D in tehnica dentara
Sursa: x3dprinting
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Aeronave

GE Aviation si Safran au
dezvoltat o metoda pentru
a imprima duzele de
combustibil pentru
motoarele de avion.
Tehnologia permite
inginerilor sainlocuiasca
structuri complexe cu o
singura piesa care este mai
usoara decat variantele
anterioare si eficientizeaza

utilizarea combustibilului %%t{%?i%1I/)/ieew:\/f/\i/vn.‘gperri;a:ri:t?o?\::;‘;zjta/zlélg;r;gzgg?7%22:3:2;:;:/‘iltif?—a.?:::xi:l:;—parts—
cu pana la 15%. p g
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Tehnologie spatiala

Compania SpaceX a lui Elon
Musk, dedicata realizarii de
vehicole pentru transport in
spatiu cosmic, a folosit
imprimarea 3D pentru fabricarea
motorului SuperDraco ce va fi
instalat pe nava companiei,
Dragon.

Camera de combustie imprimata 3D, SuperDraco.

Photo Credit: SpaceX
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Divertisment

Tn loc s& distruga o masin3 clasica
foarte pretioasa, producatorii
filmului Skyfall au imprimat o replica
avand o treime din dimensiunea
unui Aston Martin DB5 care a fost
distrusa intr-o scena din film pentru
efecte speciale.

Piese din plastic ale Aston Martin © Propshop Modelmakers Ltd

Modelul finalizat Aston Martins © Propshop Modelmakers Ltd
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Arta/ Design/ Sculptura

Artistii  si  designerii  folosesc
tehnologia imprimarii 3D pentru a
realiza diferite lucrari de arta. Se
deschid astfel noi dimensiuni in
designul creativ ce pot trece
dincolo de limitele tehnologiei
conventionale.

Lampa imprimata 3D
Sursa: https://www.voxeljet.com/industries/foundries/printed-designer-lamps/
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Arta/ Design/ Sculptura

Scaunimprimat 3D
Sursa: https://www.voxeljet.com/industries/foundries/designer-furniture/
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continutul informatiei.




Arta/ Design/ Sculptura

Sculpturalvan the Gorilla realizata prin imprimare 3D
Sursa: https://www.voxeljet.com/industries/foundries/3d-printing-helps-to-return-a-silverback-gorilla-back-to-life/
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Arhitectura

Imprimarea 3D este des folosita
in arhitectura. Arhitectii pot crea
rapid si usor machete imprimate
3D din datele CAD folosite
pentru redactarea planurilor.
Modelele 3D pot fi imprimate
din diferite materiale si in culori
realistice.

L

; = ";:

Sursa: https://www.frendel.com/gallery-image/project-absolute-world/
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Arhitectura

Absolute
Towers din
Ontario,
Canada, sunt
creatia
arhitectului
Attila Burka

https://www.youtube.com/watch?v=il5H-90KBVo
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continutul informatiei.




Bijuteri

Imprimarea 3D poate relansa arta
crearii bijuteriilor de catre
pasionati deoarece nu necesita
echipamente scumpe de precizie,
indemanare sau multi ani de
experienta.

Sursa: CustomMade
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Desi inca nu este o
varianta economica,
imprimarea 3D poate
fi folosita in
domeniul modei,
pentru tocuri, bikini
Si posete ce pot fi
imprimate mai usor
decat pot fi tesute.

Sursa: Shapeways
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Moda

Primii bikini
imprimati 3D
din lume.

https://www.youtube.com/watch?v=d2iT8SOm3m4
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Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
exclusiva a autorilor, iar Agentia Nationala si Comisia Europeana nu sunt responsabile pentru modul in care va fi folosit

continutul informatiei.




Industria alimentara

Prima
imprimanta
3D cu
ciocolata din
lume.

https://www.youtube.com/watch?v=BIFi8but3Vw

Co-funded by the
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Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
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continutul informatiei.




Educatie

Imprimarea 3D asigura o
metoda excelenta pentru
vizualizarea geometriei si
pentru initiative in
design, in scolile de arta.
De asemenea, se
foloseste in numeroase
discipline de studiu
pentru cercetare.

Kit disectie broasca imprimat 3D.
Sursa: MakerBot Thingiverse
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Alte domenii

Cum mai poate fi
folosita imprimarea
3D. Exemple.

BUCATARIE

Forme de prajituri
personalizate, forme pentru
gheata si alte ustensile de
bucatarie. Imprimare 3D

alimente.

\6

Imprimare 3D piese personalizate
pentru drone si alte vehicule
telecomandate si gadget-uri.

HOBBY

2016-1-RO01-KA202-024578

EDUCATIE
Imprimarea 3D a
mijloacelor vizuale
pentru facilitarea
invatarii. Cursuri de
imprimare 3D. Crearea

de ateliere after-school. Q Q

CRESTEREA COPIILOR
Jucdrii. O modalitate pentru
parinti de a interactiona cu
copii intr-un mediu creativ.

8

W

*

Scanare 3D a unor persoane si realizarea de
miniaturi prin imprimare 3D, portrete de
familie, figurine pentru tortul de nunta.

&\

\d
REPARATII CASNICE
Piese de schimb pentru electrocasnice si
alte obiecte casnice. Exemple: capace
de protectie, piese masina de spalat,
opritoare, carlige de perete etc.

L

Infographics by Jeff Hansen, HoneyPoint3D™
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Useful Topic Related Links

https://en.wikipedia.org/wiki/3D printing

https://www.youtube.com/watch?v=Vx0Z6Lpl

T N aMU
You https://youtu.be/Tyc4Apyk2Rc

https://www.ted.com/talks/avi reichental wh
at s next in 3d printing
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Tehnologii disponibile de
printare 3D
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Scopul modulului:

Numar de ore:

Rezultatele invatarii:

2016-1-RO01-KA202-024578

Scopul si rezultatele Tnvatarii

Sa furnizeze studentilor cunostintele de baza
referitoare la principalele procedee de printare 3D, Ia
avantajele si limitarile acestora, precum si cunostintele
de baza legate de materiale de fabricatie si de formatul
STL

3h

* Dobandirea de cunostinte referitoare la principalele
tipuri de procedee de printare 3D, precum si la
avantajele si limitarile acestora

* Intelegerea aspectelor de baza legate de
materialele de fabricatie utilizate in printarea 3D

 Dobandirea de cunostinte referitoare la formatul
STL

Co-funded by the
Erasmus+ Programme
of the European Union




Continutul cursului

* Tipuri de procedee de printare 3D:
* Principiu de baza

 Caracteristici principale
* Materiale

e Avantaje si limitari

* Exemple

e Formatul STL

Co-funded by the
Erasmus+ Programme
of the European Union
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Subiectele cursului

Cea de-a doua parte a

, Prima parte a cursului
cursului

Modelare 3D Fisier STL
CAD

Tipuri de procedee de
printare 3D

2016-1-RO01-KA202-024578 ‘s Co-funded by the
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Tipuri de procedee de
printare 3D
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Tipuri de procedee de printare 3D

Procedeele pot fi clasificate in functie de starea materiei prime

utilizata in fabricatie

Sunt considerate doua tipuri de procedee, avand in vedere ca
acestea sunt cel mai des utilizate in practica:

Subiectele cursului

Fused Deposition  Stereo Lithography |
Modelling (FDM) (SL)

Raw material state: Raw material:
Polymer filament Photosensitive
Liquid Resin

2016-1-RO01-KA202-024578

Selective Laser
Sintering (SLS)

Raw material:

Powder (including
polymer, ceramic,
metal)

Other....

E.g. Laminated Object
Manufacturing (LOM):

Raw material:

Paper

Co-funded by the
Erasmus+ Programme
of the European Union



Depunere de filament de material - FDM

Principiul de baza:

1. Un filament de polimer incalzit peste
punctul sau de topire este extrudat
printr-o duza si depus pe o platforma

2. Acest strat se solidifica, miscarea
duzei fiind coordonata in functie de
geometria piesei la nivelul acelui
strat

3. Polimerul este extrudat din nou, iar
cand intra in contact cu stratul
anterior se solidifica si adera la
acesta formand un nou strat solid

4. Procedura se repeta pana cand piesa
este fabricata in totalitate Imprimanta 3D FDM Zortrax

zorfrax

2016-1-RO01-KA202-024578 Co-funded by the
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Principiul FDM

Click pe video
pentru a
vedea cum
functioneaza
procedeul
FDM

You [T}

2016-1-RO01-KA202-024578

https://www.youtube.com/watch?v=WHO6G67GJbM

Co-funded by the
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FDM — Caracteristici principale

1. Grosimea stratului (mm): de la 0.127 la
0.33 (in functie de material)

2. Spatiu de lucru (mm): max.60 x50 x600
3. Toleranta: £ 0.254mm

4. Piese fabricate: piese functionale, desi
caracteristicile lor mecanice sunt inferioare |
pieselor injectate in matrita, de exemplu

zorfrax

N.B.: Caracteristicile de mai sus sunt
informative avand in vedere ca acestea pot
varia de la un printer 3D la altul. Acest lucru

este valabil si pentru alte tehnologii de ¢p,iui de lucru al imprimantei
intare 3D. FDM Zortrax
2016-1-RO01-KA202-024578
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FDM — Materiale

* Procedeul FDM necesita de obicei Materialul de fabricatie
v . . - f 4 t . d .tu
doua tipuri de material: ormeaza geometria dorita

1. Material de fabricatie care
constituie forma dorita a
geometriei 3D

2. Material suport care este necesar
pentru sustinerea partilor in
consola. Structurile suport pot fi
generate automat de programul
software al imprimantei 3D sau
pot fi generate manual.

Materialul suport este necesar
pentru filetul interior

2016-1-RO01-KA202-024578 Co-funded by the
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FDM — Materiale

Material suport poate fi eliminat prin
rupere sau dizolvat intr-o solutie bazata

pe apa si soda caustica

Piesa FDM introdusa in solutia
pentru dizolvarea structurii suport

2016-1-RO01-KA202-024578 e Co-funded by the
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FDM — Materiale

Exemple de materiale utilizate de
obicei in procedeul FDM:

1. ABS —utilizat pentru prototipuri

2016-1-RO01-KA202-024578

functionale care necesita o buna
rezistenta mecanica si chimica.
Materialul este disponibil in
diferite culori

PC — utilizat pentru prototipuri =
functionale care necesita o foarte . =
buna rezistenta la impact si o buna Cartus de ABS utilizat pentru
rezistenta termica la 1252C fabricatie In procedeul FOM

Co-funded by the
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FDM — Avantaje & Limitari

* Avantaje

1. Nu utilizeaza materiale toxice, pot fi
utilizate intr-un birou

2. Operatii simple de post-procesare

3. Unele imprimate 3D FDM sunt
foarte ieftine, deci accesibile

 Limitari
1. Precizia piesei este dictata de
grosimea filamentului

2. Piesele nu sunt rezistente pe
directie verticala

Imprimanta 3D FDM Reprap

Co-funded by the
Erasmus+ Programme
of the European Union
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FDM — Exemple de piese printate 3D

* Replici ale unor modele anatomice

(Sursa: Universitatea Politehnica din Bucuresti)
 Modelul regiunilor Lituaniei

* Prototipul unei

macarale (Sursa: Colegiul Northern Lithuania)

2016-1-RO01-KA202-024578 e Co-funded by the
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Stereolitografia (SL)

Principiul de baza:

1. Platforma este initial '
pozitionata sub suprafata libera .
a polimerului fotosensibil

2. O raza laser directionata
solidifica polimerul

3. Cand stratul initial este
solidificat, platforma coboara si
un nou strat este format in mod
similar

4. Procedura este repetata pana
cand piesa este finalizata

Imprimanta 3D SL Formlab2

2016-1-RO01-KA202-024578 Co-funded by the
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Principiul SL

Click pe video
pentru a
intelege
principiul de
functionare al
SL

You [T}

2016-1-RO01-KA202-024578

https://www.youtube.com/watch?v=NM55ct5Kwil
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SL — Caracteristici principale

. Grosime de strat (mm): 0.016 —
0.127

2. Spatiu de lucru (mm): max. 2100 x
700 x 800

3. Toleranta: £ 0.15mm

4. Piesa fabricata: detalii fine, precizie
dimensionala si calitate a
suprafetelor foarte bune

Spatiul de lucru al imprimantei

3D SL Formlab2
2016-1-RO01-KA202-024578 T Co-funded by the
Al Erasmus+ Programme
gl of the European Union




SL — Materiale

~ Materialul de fabricatie care
* In cazul SL, structura suport constituie geometria piesei

necesara pentru zonele in consola
este formata din acelasi material ca
si materialul pentru piesa
(materialul de fabricatie).

e Structurile suport sunt eliminate
manual.

* Piesele SL sunt de obicei post-
tratate in cuptoare UV.

Structura suport

2016-1-RO01-KA202-024578 e Co-funded by the
AN Erasmus+ Programme
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2016-1-RO01-KA202-024578

SL — Materiale

Materialul de fabricatie utilizat in SL este
o rasina fotosensibila, ceea ce inseamna
ca se solidifica atunci cand este expusa
la radiatie UV

Proprietatile mecanice ale piesei depind
in principal de tipul de material si de
timpul de post-tratare

Exista diferite nume comerciale de rasini
fotopolimerice utilizate de diverse
imprimante SL (de exemplu, Accura 25

pentru imprimantele SL ale firmei 3D Cartus cu ragina fotopolimerica
pentru imprimanta 3D SL

Formlabs

Co-funded by the
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SL — Avantaje & Limitari

* Avantaje

1. SL produce piese precise sicu o
calitate foarte buna a suprafetelor

2. Este disponibila o0 gama variata de
rasini polimerice fotosensibile, cu
diferite caracteristici

e Limitari
1. Materialul trebuie sa fie fotosensibil

Si este mai scump comparativ cu
materialul pentru FDM

Piese fabricate pe imprimanta

2. Procesul de fabricatie poate fi lent 3D SL Photocentric

2016-1-RO01-KA202-024578 Co-funded by the
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SL — Exemple de piese SL printate 3D

Proteza a unei maini si logo, fabricate
pe imprimanta 3D SL Formlab2

2016-1-RO01-KA202-024578 Co-funded by the
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Subiectele cursului

* Organizarea cursului

Cea de-a doua parte a

, Prima parte a cursului
cursului

Modelare 3D Fisier STL
CAD

Tipuri de procedee de
printare 3D
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Formatul STL
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Formatul STL

* STL este formatul de facto pentru
schimbul de date intre sistemele CAD
si imprimanta 3D

e STL este acronimul pentru Standard
Tessellation Language

* Fisierele STL sunt generate prin
teselarea modelelor 3D CAD

* Suprafetele modelelor solide 3D sunt
aproximate cu fatete triunghiulare

e Exista doua tipuri de fisiere STL — ASCI|
si binar (binary). Ultimul format
produce fisiere de dimensiuni mai mici
decat formatul ASCII

2016-1-RO01-KA202-024578
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Formatul STL

* Fiecare triunghi este definit
independent prin 3 varfuri si normala

unitate
A LX, Ly, Lz
X5, Yy, Z,
1l
Xy, Yy, Z4 X3, Y3, Z5

2016-1-RO01-KA202-024578 Co-funded by the
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Formatul STL

* Doua cerinte importante referitoare la
fisierul STL sunt indeplinite in timpul
generarii acestuia: ./\.
1. Ordinea etichetarii varfului ‘\'/‘/

2. Aplicarea regulii varf-la-varf

N ’ x

Suprafata exterioara Suprafata interioara

2016-1-RO01-KA202-024578
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Formatul STL

* Un model virtual 3D poate fi convertit in format STL printr-un
software 3D CAD

K, Save As X
+Fq Autodesk A380 Savein: D-F V| < G b
T Libraries
@ Content Center Files ]
Lesson?_ Old‘u’ersmns sz Images_L1
Filz name: Vase w
Save astype: |STL Files (*stl) >
AutoCAD DWG Files *.dwag)
CATIA VE Part Files (" CATPart)
= - -|IGES Files {"igs;”ige;"iges) —_—
!@: | Pre{JT Files (" it} :l | Cancel ]

"""" B | Parasolid Binary Files {*x_b)

P lid Text Files ("x_t)
Pro/ENGINEER Granite Files {*g)
Pro/ENGINEER Meutral Files (*neu”)
SAT Files (* sat)

SMT Fileg {"smt)

STEP Files (*stp;” ste " step.” stpz

2016-1-RO01-KA202-024578
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Formatul STL

* Un model 3D teselat in format STL poate fi vizualizat intr-un
software gratuit de tip viewer (STL file viewer), de exemplu
Open3D Model Viewer

Modelul 3D CAD initial Model 3D triangularizat vizualizat
in Open3D

2016-1-RO01-KA202-024578 Co-funded by the
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Formatul STL

e Un astfel de software permite utilizatorul sa realizeze operatii
de tip micsorare/marire (zoom in/out), sa vizualizeze normala
la fiecare fateta etc.

Normala la fiecare
fateta triunghiulara
afisata in viewer-ul in
Open3D

2016-1-RO01-KA202-024578 Co-funded by the
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Useful Topic Related Links

Ce este triangularizarea?

Depunerea de filamente de material - FDM

4 Stereolithografia - SL

You TUhe Pregatirea fisierelor STL pentru printare 3D
Yﬂu TUI]B Exportul fisierelor STL1n Fusion 360

2016-1-RO01-KA202-024578 T Co-funded by the
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Echipamente de printare 3D
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Obiectivul si rezultatele Tnvatarii

o) T\ T T VTR S3 ofere cursantilor o intelegere de baza a
diferentelor dintre imprimantele 3D industriale,
desktop si hobby, precum si a componentelor
principale ale imprimantei 3D FDM

Numar de ore: 2 ore

Rezultatele invatarii: * Intelegerea diferentelor dintre imprimantele
3D industriale, desktop si hobby

* Intelegere a componentelor principale ale
unei imprimante 3D FDM

2016-1-RO01-KA202-024578
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Teme principale

* proiectul RepRap

 procesul Fused Deposition Modelling (FDM)/Fused
Filament Fabrication Fabrication (FFF) — Modelare prin
Extrudare Termoplastica

* Echipamente FDM/FFF

Co-funded by the
Erasmus+ Programme
of the European Union
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Proiectul RepRap
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Proiectul RepRap

RepRap (Replicating Rapid-prototype) este o
imprimanta 3D capabila sa produca o alta
imprimanta similara.

Proiectul RepRap a fost demarat |Ia
Universitatea din Bath (Anglia) cu scopul de a
elabora o imprimanta 3D ieftina, cu capacitati
de autoreplicare.

RepRap foloseste o tehnica de fabricatie
aditiva denumita Fused Filament Fabrication
(FFF) pentru a aplica materialul in straturi: un
filament de plastic este derulat de pe bobina,
topit si depus pentru a fabrica o piesa.

Tn urma proiectului RepRap a aparut prima

Imprlma nté 3D t|p deSktOp. RepRap versiuneal.0 (Darwin)
Sursa: https://all3dp.com/history-of-the-reprap-project/

Mai multe informatii pot fi gasite pe
WWW.reprap.org

2016-1-RO01-KA202-024578 Co-funded by the
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Proiectul RepRap

In prezent, sute de colaboratori din intreaga lume contribuie la
proiectul RepRap. Intrucat RepRap este un open design, toate
produsele intelectuale rezultate din proiect sunt disponibile in
baza unei licente gratuite GNU General Public License.

Cum sa construiesti o imprimanta 3D RepRap:

 How to build a reprap 3D printer -
RepRapOneDarwin (Generatia 1)

 How to build a reprap 3D printer - Huxley (mini-reprap,
portabila)

 How to build a reprap 3D printer - Mendel (RepRap Versiunea
1)

 How to build a reprap 3D printer - Prusa (usor de asamblat)

2016-1-RO01-KA202-024578 T Co-funded by the
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Proiectul RepRap

Imprimanta 3D
RepRap Open
Source

https://www.youtube.com/watch?v=FUB1WgiAFHg

You[

Co-funded by the
Erasmus+ Programme
of the European Union

Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
exclusiva a autorilor, iar Agentia Nationala si Comisia Europeana nu sunt responsabile pentru modul in care va fi folosit
continutul informatiei.




Proiectul RepRap

Adrian
asambland
prima
imprimanta
RepRap
“Darwin”

https://www.youtube.com/watch?v=Mo5Hp 6uD-E

Co-funded by the
Erasmus+ Programme
of the European Union

Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea

exclusiva a autorilor, iar Agentia Nationala si Comisia Europeana nu sunt responsabile pentru modul in care va fi folosit
continutul informatiei.




Procesul FDM/FFF
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Procesul FDM/FFF

Tehnologia de prototipare rapida FDM (din engleza Fused
Deposition Modelling, insemnand Modelarea prin Extrudare
Termoplastica) este, de asemenea, uneori numita “Tehnologia
FFF” (din engleza Fused Filament Fabrication), deoarece “FDM”
este un termen brevetat care poate fi folosit numai de compania
Stratasys Inc.

Proiectul RepRap a introdus termenul “tehnologia FFF” (Fused
Filament Fabrication) astfel incat tehnica sa poata fi utilizata fara
incalcarea drepturilor de autor.

Co-funded by the
Erasmus+ Programme
of the European Union
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Procesul FDM/FFF

Principiul de baza

Folosind tehnica de Modelare prin
Extrudare Termoplastica (FDM),
filamentul din material plastic este Material Material
incalzit pana la punctul de topire si suport  piesd

aplicat prin intermediul unei duze de
extruziune. Materialul topit este
depus pe cordonatele X si Y, strat Yy &
dupa strat, in timp ce masa de lucru Sprafats ——— Duze de
sau capul de extrudare se deplaseaza ' ' extrudare
pe directia Z verticala.

In acest fel, construirea obiectului s wass de
face de jos in sus. imprimare

Cand este necesar se pot imprima
suporti de sustinere, care actioneaza
ca niste schele, si sunt indepartati Schems tehnologie FDM
dupa finalizarea imprimarii.

2016-1-RO01-KA202-024578
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Procesul FDM/FFF

Tehnologia
FDM - Fused
Deposition
Modeling

https://www.youtube.com/watch?v=WHO6G67GJbM

Co-funded by the
Erasmus+ Programme
of the European Union

Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
exclusiva a autorilor, iar Agentia Nationala si Comisia Europeana nu sunt responsabile pentru modul in care va fi folosit
continutul informatiei.




Echipamente FDM
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Imprimante 3D hobby

Imprimantele 3D hobby TN
au preturi reduse, dar — Y
necesita unele
cunostinte tehnice si o
anumita indemanare.
Sunt folosite mai ales
pentru imprimarea de
articole  personalizate,
jucarii, obiecte
decorative etc.

Sursa: http://www.independent.co.uk/life-style/gadgets-and-tech/features/g-how-hard-can-3d-
printing-really-be-a-quite-hard-8761809.html
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Pentru imprimarea 3D direct pe masa
utilizatorului se folosesc imprimantele FDM tip
desktop. Acestea sunt usor de utilizat, au software
cu interfata intuitiva si pot produce piese rapid si
intr-un mod rentabil. Utilizatorii pot crea singuri
fisierele obiectelor de imprimat 3D sau le pot gasi
in arhiva online si le pot personaliza in functie de
nevoile lor.

Un grup special de imprimante 3D Desktop sunt
imprimante profesionale. Ele sunt folosite pentru
modelarea conceptelor, producerea prototipurilor
sau chiar a pieselor functionale. Aceste
imprimante au capabilitati mai mari si sunt mai
scumpe decat imprimantele desktop pentru
amatori.

Imprimantele 3D Desktop pot fi utilizate in
intreprinderile mici, in educatie etc.

2016-1-RO01-KA202-024578

Imprimante 3D FDM Desktop
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Imprimante 3D industriale

Imprimantele industriale 3D sunt utilizate pentru produse complet functionale de inalta calitate, pot
printa piese cu volum mare si necesita conditii speciale, precum spatii largi de lucru, alimentare
electrica de putere si altele. Imprimantele industriale au dimensiuni mari, uneori trebuiesc montate
direct in hala, au o rezolutie foarte mare si folosesc materiale de calitate, mai ales materiale plastice
industriale care pot avea proprietati speciale, spre exemplu rezistenta mare la impact, rezistenta la
substante chimice, stabilitate termica. Principalele diferente dintre imprimantele desktop si cele
industriale sunt legate de costuri si de capacitatea de productie — imprimantele industriale pot realiza
produse de dimensiuni mari dintr-o singura imprimare si pot finaliza o comanda de aceleasi dimensiuni
Intr-un timp mai scurt.

Sursa: Stratasys

2016-1-RO01-KA202-024578 Co-funded by the
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Imprimante 3D FDM: industriale comparativ cu desktop

Caracteristici Imprimante 3D industriale Imprimante 3D Desktop

N o/ { lis NN + 19 (limi N
Precizia Standard + 0.15% ( limita minima £ 0.2 £ 1% (limita minima: £ 1.0

mm) mm)
Grosime de strat tipica 0.18-0.5mm 0.10-0.25 mm
Grosimea minima de perete 1 mm 0.8-1mm

Dimensiuni maxime ale
piesei imprimate

Materie prima ABS, PC, ULTEM PLA, ABS, PETG

Mari ( 900 x 600 x 900 mm) Medii ( 200 x 200 x 200 mm)

Acelasi ca materialul piesei

Material suport Solubil Tn apa n
P P (In mod normal)

Capacitate de productie (pe
imprimanta)

Cost Peste 50000 dolari USA 500 — 5000 dolari USA

Sursa: https://www.3dhubs.com/

Redusa/Medie Redusa

2016-1-RO01-KA202-024578
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Componentele unei imprimante 3D FDM

Masa de printare

Masa de printare obisnuita
(suprafata pe care se imprima
obiectele) este o foaie de sticla
cu un anumit tip de suprafata
deasupra, pentru a imbunatati
aderenta plasticului.

Majoritatea imprimantelor 3D
au elemente care incalzesc
masa de printare. Acest lucru e
necesar pentru a preveni
deformarea piesei Si
desprinderea acesteia de pe
masa in timpul imprimarii.

2016-1-RO01-KA202-024578 Co-funded by the
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Componentele unei imprimante 3D FDM

Suprafata mesei de printare

Suprafata mesei de printare ajuta plasticul sa adere la masa in
timpul printarii dar, de asemenea, permite si indepartarea cu
usurinta a piesei finalizate. Exista mai multe tipuri de
suprafete de printare. Majoritatea imprimantelor vor avea o
suprafata multifunctionala. Totusi, pentru rezultate optime,
este mai bine sa se foloseasca suprafete diferite, in functie de
materialul care trebuie printat.
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Componentele unei imprimante 3D FDM

Filamentul

La imprimantele FDM este
folosit un filament termoplastic
subtire (plastic care se topeste
atunci cand este incalzit si se
solidifica la temperatura
camerei).
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Componentele unei imprimante 3D FDM

Extrudorul

Extrudorul este o componenta
esentiala a imprimantei 3D. Acesta
este compus din doua parti: zona rece
cu motorul, care trage filamentul
inauntru si-l Tmpinge mai departe, si
zona fierbinte (hot end), in care
filamentul este topit si expulzat.

Co-funded by the
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Componentele unei imprimante 3D FDM

d

ecanica miscarii capului de
imprimare CARTESIAN DELTA

Cele mai comune imprimante 3D de pe piata sunt
imprimantele carteziene, denumite dupa sistemul
de coordonate cartezian. Acestea au un cadru
dreptunghiular in interiorul caruia sunt posibile
orice miscari de-a lungul uneia dintre cele trei axe
perpendiculare: X, Y sau Z. Tn mod normal, masa de
imprimare se misca 1in directia axei Z, in timp ce
extrudorul se poate misca in 4 directii de-a lungul
axelor X si Y.

La imprimantele 3D tip Delta, extrudorul este tinut
de 3 brate intr-o configuratie triunghiulara (de aici
denumirea de “Delta”). Masa de printare este de
obicei circulara si nu se misca. Pozitia capului de
imprimare este estimata cu ajutorul trigonometriei.
Imprimantele Delta sunt mai rapide decat cele
carteziene si, datorita designului, pot printa obiecte
cu inaltime relativ mare, dar pot fi mai putin precise
decat imprimantele carteziene.
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Componentele unei imprimante 3D FDM

Mecanica miscarii capului de imprimare

Imprimantele 3D de tip Polar folosesc un sistem de coordonate
polare, unde pozitia este determinata de un unghi si o lungime, nu
de coordonatele X, Y si Z. Asta inseamna ca masa se roteste in cerc,
in timp ce capul de imprimare se misca in sus, in jos, in stanga sau
in dreapta. Imprimantele Polar pot functiona cu doar doua
motoare pas-cu-pas Si pot crea obiecte mai mari folosind mai putin
spatiu.

A patra categorie, care a inceput sa fie utilizata tot mai des, este
printarea 3D cu brat robotic, avand ca avantaje mobilitatea,
flexibilitatea in pozitionarea capului de printare a procesului de
printare care nu mai este fixat de o placa de printare. Cu toate
acestea, calitatea printarilor nu este la fel de buna precum cea a
imprimantelor carteziene conventionale.

2016-1-RO01-KA202-024578
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Componentele unei imprimante 3D FDM

Exemplu de imprimanta 3D carteziana
LulzBot Mini 3D Printer

Exemplu de imprimanta 3D Delta
SeeMeCNC Rostock MAX v3 3D Printer
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Componentele unei imprimante 3D FDM

Motoare pas cu pas

Imprimantele 3D folosesc motoare pas cu pas pentru
controlul precis a pozitiei. Cand sunt alimentate, motoarele
pas cu pas executa o miscare de rotatie in pasi incrementali si
nu o0 miscare continua.

2016-1-RO01-KA202-024578
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Componentele unei imprimante 3D FDM

Cadrul

Cadrul sustine toate celelalte componente ale imprimantei 3D.
Poate fi din tabla de otel, aluminiu sau plastic. Adesea, multe
din componentele cadrului sunt imprimate 3D.
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Componentele unei imprimante 3D FDM

Componentele electrice

* Alimentarea — converteste tensiunea alternativa de la retea in
tensiune joasa, continua, pentru imprimanta.

* Placa de baza — asigura executarea comenzilor primite sub
forma unui program scris in limbajul de programare G (G-code).

* Driverele motorului pas cu pas — actioneaza motoarele pas cu
pas prin alimentarea bobinelor acestora intr-o anumita
secventa, rezultand o miscare de rotatie in pasi incrementali.

* Interfata cu utilizatorul — unele imprimante pot avea un ecran
LCD care sa le permita sa fie controlate direct, fara a avea
nevoie de un computer.

 Slot pentru carduri SD — unele imprimante au, de asemenea,
un slot pentru cardul SD prin care se pot incarca fisierele G-
code.

2016-1-RO01-KA202-024578
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Useful Topic Related Links

https://en.wikipedia.org/wiki/Fused_filame
nt_fabrication

Y[]u T|_|he https://www.youtube.com/watch?v=f4RGU

2jXQiE

ViMeo» https://vimeo.com/5202148
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Aplicatii software pentru
modelare 3D CAD

Co-funded by the
Erasmus+ Programme
of the European Union




Scopul si rezultatele invatarii

Scopul modulului: Sa ofere o viziune de ansamblu a principiilor
modelarii 3D CAD si cunostinte de baza despre
softurile CAD gratuite.

Numar de ore: 2 ore

Rezultate invatare: * Intelegerea notiunilor de bazi ale modelarii
3D CAD

* Dobandirea de cunostinte despre diferitele
tipuri de aplicatii 3D CAD gratuite

Co-funded by the
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Continutul cursului

* Ce este tehnologia CAD?
* Modelarea 2D

* Modelarea 3D

* Beneficiile CAD

 Aplicatii 3D CAD gratuite

* Autodesk Fusion 360 — privire de ansamblu

Irxa Co-funded by the
A Erasmus+ Programme
cliaic of the European Union



Ce este tehnologia CAD?
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Ce este technolo

Proiectarea asistata de calculator
(CAD) reprezinta folosirea
tehnologiei computerizate in
ajutorul proiectarii si generarii
schitelor bidimensionale (2D) si a
modelelor tridimensionale (3D)
ale unui component sau produs.

Exemplu: o sectiune transversala
2D care este rotita in jurul unei
axe pentru a produce un model
3D.

-
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Ce este tehnologia CAD?

* Tehnologia CAD a devenit,

in prezent, parte integrala si |
esentiald a activitatii de |
proiectare in foarte multe \ |
sectoare: \

. arhitectura
- proiectare de produse

proiectare de bijuterii

design interior

domeniul medical etc. = %
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Legatura dintre 3D CAD si imprimarea 3D

Un model 3D CAD este creat, mai intai, cu ajutorul unui program
CAD gratis/comercial

Modelul CAD este pregatit pentru imprimarea 3D (de ex. conversie
in STL, corectarea erorilor, stabilirea grosimii stratului etc.)

Urmeaza procesul de imprimare 3D

Prlorltatea Modelarea
cursului: 3D CAD

Imprimarea 3D

Co-funded by the
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Modelarea 2D
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Modelarea 2D

CAD poate fi folosit pentru a

crea forme 2D, de ex. in planul D / @ f D |
XY, folosind elemente simple de | T B W T
desen (de ex. linii, arcuri si

cercuri)

Formele 2D pot fi modificate
aplicand comenzi de baza
precum oglindirea (mirror) etc.

Astfel de forme 2D pot fi folosite
ca baza pentru generarea de
modele 3D => modelarea 2D
este necesara pentru modelarea
3D.

Co-funded by the
Erasmus+ Programme
of the European Union




Modelarea 3D
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Modelarea 3D

Exista trei tipuri principale de
modele 3D:

A/ /]

(VAVAVAVAVA

NN T ]

A
XA X X)

‘v
\V

A\
(\ ¥

- Structuri retea
(wireframe) - facute din
noduri si muchii

AAVAVAVA'A'
NNVVVV

\ V
V.

- Suprafete - reprezinta
limita obiectului, nu
volumul sau (cum ar fi
coaja subtire a unui ou)

- Solide - reprezinta
volumul obiectului
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Modelarea 3D

Multe geometrii 3D au o sectiune
transversala 2D obisnuita asupra careia a
fost aplicata o operatie 3D.

Cum putem transforma formele 2D in
entitati 3D? Am vazut deja cum putem
transforma o simpla linie poligonala 2D
intr-o entitate 3D.

Comenzile de baza pentru modelarea 3D
(de ex. extrudare, translatare (sweep),
rotire, loft) care se gasesc in mod
obisnuit in pachetele CAD comerciale,
permit crearea unei game largi de
modele 3D.
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Modelarea 3D

Putem crea si o sectiune
transversala printr-un model
CAD 3D pentru a
ilustra/vizualiza elementele
ascunse.

-
——Fd

——d
L

-
——rd

——5

SECTION A-A
SCALE4:1

A
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Beneficiile utilizarii CAD
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Beneficiile CAD

Materials . x|

IDefauIt E

Un model virtual CAD poate fi randat pentru a N %
vedea cum va arata in realitate un obiect = =

(produs, cladire etc.).
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Beneficiile CAD

...aceasta va ajuta clientii sa vizualizeze mai bine diferitele
scheme de culoare, configuratia camerelor etc.
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Beneficiile CAD

Modelele
virtuale CAD pot
fi folosite in
mod dinamic
pentru a mima,
de exemplu,
obiecte fizice in
functionare

https://youtu.be/a2pJfuDeZdo
2016-1-RO01-KA202-024578

Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
exclusiva a autorilor, iar Agentia Nationala si Comisia Europeana nu sunt responsabile pentru modul in care va fi folosit
continutul informatiei.
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Aplicatii CAD 3D gratuite
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Aplicatii CAD gratuite

Sunt disponibile cateva
pachete software gratuite
pentru modelare CAD,
cum ar fi:

- Trimble SketchUp
- TinkerCAD

T{I[N
. Autodesk Fusion 360 EE E
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Aplicatii CAD gratuite— SketchUp

Permite utilizatorilor sa creeze cu usurinta
modele 3D virtuale cu ajutorul catorva functii
directe, precum Push/Pull (Impinge/Trage) si
multe altele...
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Aplicatii CAD gratuite— TinkerCAD

Permite utilizatorilor sa creeze cu usurinta modele 3D
virtuale on-line, prin intermediul unui simplu browser CIA|D
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Aplicatii CAD gratuite - Fusion 360

Permite utilizatorilor sa incarce cu usurinta si sa partajeze
modele 3D virtuale si schite on-line, prin intermediul unui
browser web.

Co-funded by the
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Autodesk Fusion 360 —
privire de ansamblu




Fusion 360 — Caracteristici de vizualizare

Se poate vizualiza modelul /
CAD din diferite unghiuri N
folosind instrumentul Orbit. \
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Ce este Autodesk Fusion 3607

Click pe clipul
din dreapta
pentru a-|
accesa

https://www.youtube.com/watch?v=h9wplYhYvh4
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Useful Topic Related Links

(1] Tube
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Modelarea 3D cu Autodesk
Fusion 360
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Scop si obiective Invatare

Scopul modulului: Sa ofere cursantilor cunostintele de baza
necesare in vederea realizarii modelelor pentru
imprimare 3D, folosind programul CAD
Autodesk Fusion 360.

Numar ore: 11 ore

Rezultatele invatarii: e Cunostinte despre modelarea 3D a
obiectelor folosind programul Fusion 360.

* Cunostinte despre generarea fisierelor STL
din programul Fusion 360.

2016-1-RO01-KA202-024578
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Schema de prezentare

* Prolog

* Notiuni de baza

* Creare schite 2D

* Modelare 3D

* Folosire materiale pentru controlul aspectului

* Export modele ca fisiere STL
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Schema de prezentare

Prolog

* Introducere

e Obiective invatare

* Programul cursului
* Ce este Fusion 3607

* Despre acest material de studiu
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Introducere

Scopul acestui material de studiu Fusion 360 este de a face o
scurta prezentare generala a posibilitatilor oferite de software si
de a ajuta participantii sa dobandeasca cunostinte de baza despre
utilizarea acestuia.

Programul Fusion 360 este un instrument extrem de cuprinzator
Si nu e posibila tratarea detaliata a tuturor caracteristicilor sale,
aici. De asemenea, scopul cursului este doar realizarea de
modele pentru imprimare 3D.

Drept urmare, materialul se axeaza pe abilitatile fundamentale si
pe conceptele de pregatire, dupa insusirea carora participantii 1si
pot dezvolta abilitatile mai departe, in mod independent.

Acest material trebuie considerat ca un tutorial simplificat Fusion
360, nu ca un substitut al documentatiei software.

2016-1-RO01-KA202-024578
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Obiective de invatare

Acest material este format din 6 capitole. Subiectele sunt
conectate logic si este recomandata parcurgerea lor in ordinea
implicita. Pentru a ameliora insusirea materialului de studiu,
unele subiecte importante sunt insotite de exercitii practice.

Tot materialul care urmeaza este pregatit pe baza unui produs
real (un organizator birou) proiectat pentru imprimare 3D.

In cadrul cursului veti invita despre instrumente si tehnici ale
Fusion 360 utile in realizarea modelelor pentru imprimarea 3D,
parcurgand pas-cu-pas etapele modelarii organizatorului.

2016-1-RO01-KA202-024578
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Produsul de modelat

* Organizator birou imprimabil 3D
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Schema de prezentare a cursului

Notiuni de baza Modelare 3D

e Descarcare si lansare software e Instrumente modelare 3D
* Interfata Fusion 360 * Creare modele 3D

e Setiri de baz3 e Editare caracteristici

Import si deschidere fisiere

Folosire materiale pentru
controlul aspectului

* Aplicare si editare
materiale

* Modificare aspect

Introducerea comenzilor

Instrumente de navigare si selectare

Creare schite 2D

* Planificare schite

* Creare schite 2D Export modele ca fisiere
* Constrangere si dimensionare schite STL

2016-1-RO01-KA202-024578
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Ce este Fusion 3607

Fusion 360 este un instrument complex dedicat dezvoltarii de produse,
bazat pe cloud, ce include software CAD, CAM si CAE, creat de Autodesk
Corporation.

Fusion 360 are numeroase caracteristici:

sculptare si modelare freeform
modelare solida/parametrica/mesh
simulare si testare

conversie date

modelare ansamble

prelucrari mecanice (machining)

Imprimare 3D si multe altele

Este o alegere excelenta pentru crearea modelelor pentru imprimare 3D.
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Despre acest material de studiu

Deoarece printscreen-urile si secventele meniului utilizate in
acest curs sunt luate de pe un computer cu versiunea din iunie
2017 a Fusion 360, alte versiuni ale Fusion 360 pot prezenta
diferente fata de acest material, atat in ceea ce priveste
printscreen-urile cat si secventele meniului.

2016-1-RO01-KA202-024578
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Notiuni de baza
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Schema de prezentare

Notiuni de baza

e Descarcare si lansare software
* Interfata Fusion 360

e Setari de baza

e Import si deschidere fisiere

* Introducerea comenzilor

Instrumente de navigare si selectare

2016-1-RO01-KA202-024578
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Obiectivele de Invatare ale capitolului

n acest capitol veti invata notiunile de baz3 ale Fusion 360.

Dupa parcurgerea capitolului veti sti cum sa:

» Descarcati si sa lansati programul Fusion 360
Utilizati interfata Fusion 360 pentru setarile de baza
Deschideti si importati fisierele Fusion 360
Introduceti comenzi
Utilizati instrumente de navigare si selectie

2016-1-RO01-KA202-024578
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Descarcare Fusion 360

Pentru descarcarea si utilizarea Fusion 360 aveti nevoie de un
cont Autodesk ID. Daca sunteti student sau profesor/ trainer/ etc.
puteti obtine Autodesk ID si programul Fusion 360 pe
www.autodesk.com/education/free-software/fusion-360

FUSION 360 / oOveRvIEW w  SUPPORT & LEARNING ¥  COMMUNITY w  CUSTOMERS  PARTNERS  STUDENTS  SUBSCRIBE  FREE TRIAL

Fusion 360 3D CAD/CAM for students

FREE CAD/CAM design software forstudents, educators, and academic institutions @

o Watch the video

Get a free 3-year education license
Fusion 360 is available for Mac and PC.

72 REGISTER 3 DOWNLOAD

1 CREATE ACCOUNT

Create an Autodesk account.
Already have an account? Sign in

CREATE ACCOUNT
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Descarcare Fusion 360

Daca sunteti un entuziast sau aveti un hobby pentru care doriti
sa folositi Fusion 360, puteti obtine contul Autodesk ID si
programul pe www.autodesk.com/products/fusion-360/free-

trial

PARTNERS ", SUBSCRIB FREE TRIAL

/ e = i3
FUSION.360 / oOVERVIEW ¥  SUPPORT&LEARNING ¥  COMMUNITY, ¥  CUSTOMERS

Try Fusion 360 for free —

Fusion 360 is a 3D CAD, CAM, and CAE tool that connects your: entire product development
process in a single cloud-based platform that works on both Mac and PC.

FEEDBACK

Fusion 360 Free for stgrtlflp—s, hobbyists, and erﬁhusmsts
Full use of Fusion 360 free for 30-days Full use of Fusion 360 for as long as you need it @

FREE Start by downloading the free 30-day trial

! Once you're in, simply register for free use
o

Available for Windows 64-bit and Mac
Need help?

Are vou a student?

Co-funded by the
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Start Fusion 360

Fisierele proiectului pe care il creati in Fusion 360 sunt
salvate pe platforma din cloud Autodesk 360 (A360), intr-un
director dedicat proiectului. Astfel, va puteti accesa fisierele
din orice browser sau orice computer care are instalat
Fusion 360 autentificandu-va cu propriul Autodesk ID.

* Lansati Fusion 360

e Daca vi se cere, autentificati-va cu ID-ul Autodesk.

{\ AUTODESK.

Sign In

Don't have an Autodesk account? S gNing up IS easy

2016-1-RO01-KA202-024578
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Interfata Fusion 360

= O x

Autodesk Fusion 360

## K- H «- ~-| aApplicationbar  Browser _Toolbar Profile and help [®1 oncaem> @~ |

otitlos 5 A
| ¥ ) = o 3 = W)
| MOBEL T @ .—:) [ g @ D rall [m = . L3
- SKETCH ™ CREATE™  MODFY 7 ASSEMBLE™ | CONSTRUCT™ = INSPECT™ = INSERT™ MAKE™ ADD-WS¥™ = SELECT™

+4 BROWSER e

[* @ wnsavea) [O]

:

(8 Set Orbit Center
& Reset Orbit Center

(3 Physical Material
ﬁ:‘) Appearance
Cﬂ Texture Map Controls

m

w

Construct
Inspect
Insert
Make
Add-ins
Select

VYV VVFVvVyVyVvVVY

|H «pr> Y I Timeline Navigation bar and display settings Canvas and marking menu &
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Interfata Fusion 360

 Application bar - Accesare Data Panel, operatii cu fisiere,
salvare, undo si redo

* Profile and help — controleaza setarile de profil si cont; help
and training

* Toolbar —selectie workspace si instrumente
* ViewCube - orbitare model sau vedere din pozitii standard

* Browser — listeaza obiectele din proiect. Poate fi utilizat
pentru modificarea obiectelor si controlul vizibilitatii acestora

2016-1-RO01-KA202-024578
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Interfata Fusion 360

e (Canvas si marking menu — Click stanga pentru a selecta
obiecte in fereastra de grafica. Click dreapta pentru a accesa
meniul marking (contine comenzi utilizate frecvent in partea
superioara si toate comenzile in meniul cascada).

 Timeline — listeaza operatiile efectuate in proiect. Click
dreapta pe operatiuni pentru a face modificari. Trageti (drag)
operatiunile pentru a schimba ordinea in care sunt procesate.

* Navigation bar si display settings - Bara de navigare contine
comenzile folosite pentru zoom, mutare vedere si rotire
model. Setarile display-ului controleaza aspectul interfetei si
modul in care modelele sunt afisate pe ecran.

2016-1-RO01-KA202-024578
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Setari de baza

In meniul cascada User Profile, aflat in coltul de sus dreapta, faceti
click pe “Preferences”. Aici se pot seta preferintele referitoare la
interfata cu utilizatorul, unitati de masura vizibilitate, material,
grafica etc.

F Preferences

v General [ Preferences that sets units used in new d nts ]

APl
Design Default units for new design | mm Sd
Render
CAM cm
Drawing m
Simulation in

Material L

Mesh

Graphics

Network

Data Collection and Use
¥ Unit and Value Display

Simulation

v Default Units

Design

CAM

Simulation
Preview
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Selectare workspace

Fusion 360 are 7 workspace-uri diferite. Fiecare afiseaza o bara cu
instrumente relevante pentru acel workspace specific.Pentru a
selecta un workspace - click Model.

H - E -y o
@ 30Pproject v1

W o o0@Ee B b W = & =

SKETCH ™ CREATE™ MODIFY ™ ASSEMBLE ™ CONSTRUCT ™ INSPECT ™ MSERT™ MAKE™ @ ADD-INS™ SELECT™

MODEL

PATCH

RENDER

ANIMATION

SIMULATION

CAM

DRAWING [ 2
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Workspace-uri disponibile

Model: creare si editare geometrie solida
Patch: creare si editare geometrie suprafete
Render: generare rendering-uri realiste ale modelului

Animation: creare animatii ale modului in care modelul
ar trebui sa functioneze

Simulation: realizare analiza stare tensiuni

CAM: generare programe de masinare pentru fabricarea
modelului

Drawing: creare desene 2D drawings ale modelului
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Setari display

Bara setarilor pentru display se afla in partea de jos a monitorului
si controleaza aspectul interfetei si modul in care modelele sunt
afisate.

Layout Grid ] Synchronize Views
B single View  Shift+

E Snap to Grid
[l Grid Settings
Incremental Move

"'ﬂ' Set Increments

Reset Views

e M QE -
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Import si deschidere fisiere

In aceastd sectiune veti invata cum sa importati si sa deschideti
fisierele.

Dupa parcurgerea sectiunii, veti sti cum sa:
* Importatifisiere folosind Cloud Translators
* Importatifisiere folosind Local Translators

* Inseratifisiere si componente

2016-1-RO01-KA202-024578
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Import si deschidere fisiere

Exista cateva moduri in care se poate deschide, importa sau
transla un fisier in Fusion 360. Importarea unui fisier inseamna
incarcarea acestuia in cloud. Odata importat, fisierul poate fi

deschis in Fusion 360 din Data Panel.

Daca Data Panel nu este vizibil in fereastra Fusion 360, faceti
click pe pictograma marcata cu rosu mai jos.

B O = e o = B

MODIFY ™ ASSEMBLE ™ CONSTRUCT ™ INSPECT ™ INSERT ™ MAKE ™ ADD-INS ™ SELECT ™

‘ « BROWSER ) |||

FR® @ (unsaved) [O)

[ F] NamedViews

Q‘ Units: mm

D & EJ oOrigin
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Import fisiere cu Cloud Translators

Importul unui fisier in Fusion 360 se face folosind comanda
Upload (trebuie sa fiti in interiorul unui proiect). Pot fi importate
cateva tipuri de fisiere, inclusiv IGES, OBJ, STEP, STL.

x

< A Ludor = Q
|

Data People

|
[ |

() master

Mew Folder ‘ 'E'

>

3DP Project 1

3D Printer 5LS

Ceramic 3D Printer

Lamp designs
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Import fisiere cu Local Translators

Folositi comanda "New Design from File" pentru a importa fisiere
Autodesk Fusion 360 Archive, IGES, SAT/SMT si STEP.

E = vy =y

New Design

I New Design From File I

-

Mew Drawing [ 3
Related Data 3 CRE/

44 EH Open Details on Web

A Save Ciri+S

! Save as

Recover Documents (0}

! Export...

Live Review Session...

Share [ 3
3D Print

Capture Image...

Wiew [ 3

Scripts and Add-Ins...
Fusion 360 App Store

Add-Ins (Legacy)...
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Inserare fisiere si componente

Folositi diversele comenzi Insert pentru a importa componente si
fisiere (OBJ, STL, DXF and SVG).

el o & N

Ui MAKE™  ADDHINS ™ SEEECT ™

(ecal

E' Attached Canvas

Q Inzert Mesh

£ nsert svE

] Insert DXF

Insert McMaster-Carr Component

E' Inzert a manufacturer part
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Introducerea comenzilor

Fluxul de lucru din Fusion 360 este creat pentru a se adapta la
preferintele utilizatorului. Comenzile pot fi introduse folosind:

* Pictogramele comenzilor din Toolbar
* click dreapta pe obiectele listate in Browser
* click dreapta pe suprafata de lucru

 Comenzirapide tastatura

Co-funded by the
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Instrumente de navigare

Sunt disponibile mai multe cai de manipulare a modului de
afisare al modelului:

* Navigation Bar
* ViewCube
e Navigare folosind mouse-ul

* Gesturi de atingere pentru touchpad sau dispositive cu touch
screen

2016-1-RO01-KA202-024578
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Comenzi de navigare

Comenzile de navigare se lanseza dand click pe un buton din
bara de navigare (Navigation Bar).

Orbit - comenzi care rotesc

vederea curenta. g QG -ILIgIJ-’- > B~
Look At - arata fetele unui
model intr-un plan selectat.
Pan - muta vederea paralel cu
ecranul.

Zoom - creste sau diminueaza
marirea vederii curente.

Fit - pozitioneaza intreg
modelul pe ecran.

2016-1-RO01-KA202-024578
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ViewCube

* ViewCube se utilizeaza pentru a roti camera
* Trageti ViewCube pentru a roti liber modelul

* Daticlick pe fetele si colturile cubului pentru a accesa vederi
ortogonale si izometrice standard.

2016-1-RO01-KA202-024578
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Folositi comenzile rapide mouse pentru a mari/micsora,
deplasa si roti vederea. Setati controlul implicit al mouse-ului in
Preferences pentru a schimba modul in care actioneaza acesta.

v General

AP
De=ign
Render
CAM
Drawing
Simulation
Material
Mesh
Graphics
Network
Data Collection and Use
Unit and Value Display
Simulation
Default Units
De=ign
CAM
Simulation
Preview

2016-1-RO01-KA202-024578

[

Preferences controlling general Ul behavior

User language | English

h |

Graphics driver |Autu-seleci

M |

Offline cache time period (days)

Automatic version on close |:|

Automatic Recovery Save time interval (min)

Default modeling orientation |Y up

Show tooltips E

Show command prompt E

Show default measure E

Show in-command errors and warnings E
Show Autodesk A380 notification E

Pan, Zoom, Orbit shortcuts |Fusiun

Defautt Orbit type | Free Orbit

Reverse zoom direction |:|
Enable camera pivot E

Use gesture-based view navigation E
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Instrumente de selectie

Exista mai multe moduri de a selecta obiectele in Fusion 360.

@ B M = o O BB

MODIFY~ = ASSEMBLE ™ CONSTRUCT ~ INSPECT ¥ INSERTY MAKEY  ADD-INS ™

L, select

L, window Selection 1

(R Freeform Selection 2
&< Paint Selection 3

Selection Tools

Selection Priority
[y Selection Fiters

Butonul de deasupra meniului cascada arata care mod de
selectie este activ.
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Moduri de selectie

INSERT = MAKE ~ ADD-INS ™ SELECT ™

Window Selection Trageti cursorul,
delimitand un dreptunghi, pentru a
selecta obiecte.

* Freeform Form Selection Trageti
cursorul, delimitand un lasou,
pentru a selecta obiecte.

* Paint Selection Trageti cursorul,
pentru a selecta obiectele atinse
de acesta.
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Instrumente si filtre de selectie

Se pot folosi mai multe instrumente si filtre:

* Select by Name - selectie obiecte dupa nume

* Select by Boundary - selectie obiecte aflate intre granitele
unei forme definite de utilizator

* Select by Size - selectie obiecte dupa dimensiune

* Invert Selection — inversare selectie activa

e Selection Priority — pentru a specifica ierarhia obiectelor
selectate in fereastra grafica

* Selection Filters — controleaza ce tipuri de obiecte sunt
disponibile pentru selectie.
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Creare schite 2D
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Schema de prezentare

Creare schite 2D

* Crearea unei schite 2D

* Crearea geometriei unei schite

 Utilizare constrangeri pentru pozitionarea geometriei

e Utilizare cote pentru dimensionarea geometriei

2016-1-RO01-KA202-024578
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Obiectivele de Invatare ale capitolului

n acest capitol veti Invata cum s creati schite si cum s3 le
dimensionati si sa le aplicati constrangeri geometrice.

Dupa parcurgerea capitolului veti sti:
* pasii de baza pentru crearea unei schite

e cum sa creati, constrangeti si dimensionati o schita
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Crearea unei schite 2D

O schita este un obiect ce contine geometria necesara definirii
profilelor. Schitele trebuie create pe planele de origine, pe plane
de constructie sau pe fete plane ale modelului.

Primul pas este inceperea
unui nou proiect (design)
unde va fi creata geometria:

* Lansati Fusion 360

* Tncepeti un design nou

2016-1-RO01-KA202-024578

BR

E - vy v

New Design <

Mew Design From File
Mew Drawing
Related Data

Open Detailz on Web

4

[

cave Ctri+5

Lave as

Recover Documents (0}

Export...
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Crearea unei schite noi

Selectati Sketch > Create Sketch

B OB H -~
D Untitled !l @ 30P projectiv0 O xl

@ Brn 0 = o = B

MODIFY ASSEMBLE » CONSTRUCT ™ INSPECT ™ INSERT™ MAKE~™ = ADD-INS~ SELECT™

|
Creates a sketch on the selected plane or planar
face.

»
Circle [ 3
»
»

Rectangle

Arc
Polygon
&> Elipse
Slot b
p—’ Spline:
ﬁ Conic curve
-1~ Point
A et

[+ Fillet

=== Trim T
- Extend
|- Break
B sketch scale
Ak Offset o
Blg wirror
QEP Circular Pattern
E:g Rectangular Pattern

Project / Include | N

Q| <[;?"v: {l_ly Qt @' .' E@* =l

COMMENTS

|'_'| Sketch Dimension D

uu.h.LuY
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Crearea unei schite noi

: S +
Selectati Sketch > Create o P
S ketc h MODIFY ™ ASSEMBLE ™ CONSTRUCT ™ "

BROWSER :- 4] Create Sketch e Ar
Se I e Ctati I a n u I IITO ” XZ «ATI =} Line L I g::'tesa sketch on the selected plane or planar
7 D EI Nat Rectangle

Circle
Q Unil

»

b

Arc »

DO >

Polygon
&» Ellipse
Slot »
IJ Spline
+ .
£y Cenic curve
- Point
A Tt

(< Fillet

=~ Trim T
—+ Extend
i - 3 |- Break
\
B ik =
B - g 5
1 Select a plane or planar face El Sketch Scale
AL Offset o]

Bl mirror

[}
o_b Circular Pattern

o & Rectangular Pattern
Project / Include | ) S
o | tffs
|'_"| Sketch Dimension D _|! C & E

COMMENTS

4 4 o Y
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Crearea geometriei Int-o schita

Geometria schitei poate fi creata si editata folosind 8 create ietn

. . g . ~ . - Line
numeroasele comenzi disponibile. In continuare, S

vom desena un profil folosind comanda Line. sk

Arc

Polygon
* Elipse

Slot 3
r-—: Spline

+ s
£y Conic curve

i~ Point

A ext

[+ Fillet

- Trim T
-+ Extend
|- Break
E] sketch Scale
I Offset 0
[lq Mirror
qu Circular Pattern
E:E Rectangular Pattern

Project / Include [

|“_'| Sketch Dimension D
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Schitarea unui profil

* Selectati Sketch > Line

* Desenati conturul din imagine dand click in ordinea indicata.

* Conectati ultima linie cu punctul 1 pentru a obtine o curba inchisa.
Daca s-a lucrat corect, interiorul conturului isi schimba culoarea.

Select a start and endpoint to define a line segment.
Click and drag the endpoint of a segment to define
an arc.
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Constrangere profil

@ SKETCH PALETTE

w Options

* Din Sketch Palette>
Constraints selectati
Horizontal/Vertical

 Aplicati constrangerea
Horizontal/Vertical pe toate
liniile, cu exceptia liniei 1

Look At

Sketch Grid

Snap

Slice

Show Profile
Show Points
Show Constraints

30 Sketch

onstraints

Collinear

08 88 08 S O

-

Concentric
Midpoint
Fre/UnFix
Parallel

Perpendicular

HorizentalMertical

Hu=< B [ Of%

Tangent
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Constrangere profil

e Din Sketch Palette> Constraints selectati Collinear
e Selectati liniile 2 si 3

Show Constraints )

3D Sketch o

Concentric ©)
Midpoint YA
FodUnFix &

Vs

Paralle!
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Constrangere profil

* Din Sketch Palette> Constraints selectati Coincident

* Selectati punctul 4 si apoi, din Browser, selectati originea
sistemului de coordonate

©@ SKETCH PALETTE
+ |® @@ oOrganizer30Pvé [O]

[ JM] Named Views ¥ Options

Look At

Sketch Grid

col [
B) 5
@
213

Snap
Slice

Show Profile

3] Fel 6] °
5 [ o 8
5N-<><O

<)
sl 31 Gl B
[l @:‘E—]@
4

Show Points

Show Constraints

(08 IS S S B B CS B CS 1]

3D Sketch

ONS aints
Coincident _l_
7

Collinear

LS

%
Concentric ©)
Midpoint 7,
Fod/UnFix a8
Paraliel 7
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Dimensionarea profilului

* Selectati Sketch > Sketch Dimension
e Plasati cotele pe linii, conform imaginii
* Selectati Stop Sketch
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Modelare 3D
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Schema de prezentare

Modelare 3D

* Instrumente de modelare 3D
* Creare modele 3D

* Editare caracteristici existente

2016-1-RO01-KA202-024578
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Obiectivele de Invatare ale capitolului

In acest capitol veti Tnvdta cum sa transformati o schitad intr-
un model 3D parametric si cum sa creati corpuri solide
folosind forme primitive.

Dupa parcurgerea sectiunii, veti sti:

« Sa folositi principalele instrumente pentru crearea
modelelor 3D

* Cum sa editati caracteristicile existente

2016-1-RO01-KA202-024578
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Instrumente de modelare 3D

@ o g [ B M

el
E New Component = @' S el i
. v . ﬁ Extrude E ] P
Existd numeroase instrumente de .. .~ . -
modelare in Fusion 360. In acest = & ot
curs vom studia doar modelarea k-~ z“j't
parametrica solida si crearea H
modelelor solide din forme i Al
. .. Box '@ Replace Face
p rl m It |Ve . (&) cyinder @ Split Face
@ Sphere @ Spiit Body
© Torus €D Sihouette Spiit
g C_D" +§+ Move M
- Er;ern [ BE AN
m@ - @ Phy=ical Material
@ Thicken @ Appearance A
@& Boundary Fill Manage Materials
@:'ﬂ Create Form & Delete Del
E‘% Create Base Feature IZ; Compute All Cirl+B
&, Create hesh > Change Parameters
E;} Voronoi Sketch Generator
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Crearea unui corp folosind Extrude

» Selectati profilul —
dati click in interiorul
acestuia

 (Click Create>
Extrude

2016-1-RO01-KA202-024578

Comanda Extrude creeaza un solid 3D prin extinderea conturului
unui obiect 2D pe directia perpendiculara, in spatiul 3D.

WE @ B W = o o 2 B

CREATE * MODIFY ™ ASSEMBLE = CONSTRUCT ™ INSPECT ™ INSERT = MAKE ADD-INS * SELECT ™
Eﬂ MNew Component

[I7 extrude E o
6 Revolve Adds depth to a closed sketch profile or planar face.

% Sweep Select the profile or planar face then specify the
@ foti distance to extrude.
o

(& Rib

BEE wieb

Hole H
g Thread

g Box

D Cylinder

O Sphere

@ Torus

Z coil

@ Pipe

Pattern »
mﬂ Mirror
€2 Thicken
&) Boundary Fil
% Create Form
C::] Create Base Feature

@::] Create Mesh

& Voronoi Sketch Generator
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Crearea unui corp folosind Extrude

Setati optiunile comenzii Extrude conform imaginii.

| @ EDITFEATURE o
Profile »
Start b+ Profie Plane <
Direction Lef Two sides =
¥ Side 1
Extent }-| pistance =
Distance | 50 mm |T
5000 Taper Angle | 0.0 deg |1r
¥ Side 2
Extent }—| pistance v
Distance [ 50 mm B4
Taper Angle | 0.0 deg *
Cperation [j' MNew Body -
OK Cancel
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Decupare corp folosind Press Pull

Press Pull este o comanda care permite accesarea rapida a
comenzilor Extrude, Fillet sau Offset Face in functie de tipul
geometriei selectate initial.

2016-1-RO01-KA202-024578
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Decupare corp folosind Press Pull

Schitare profil decupare
* Selectati Sketch > Create Sketch
e Selectati vederea LEFT

» Selectati Sketch > Rectangle> 2-Point
Rectangle

* Click in pct. 1 pentru a incepe dreptunghiul

 Mutati cursorul pe linia 2 si plasati-| in coltul
opus al dreptunghiului

* C(lick pentru finalizarea comenzii

* Selectati Sketch > Sketch Dimension
e Plasati cota 25 mm
Selectati Stop Sketch

2016-1-RO01-KA202-024578
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Decupare corp folosind Press Pull

Plasare decupaj

» Selectati profilul —click in interiorul dreptunghiului
* Click-dreapta si selectati Press Pull

e Setati optiunile comenzii Extrude conform imaginii
e Click OK

|| @ ECITFEATURE

Profile b 1 zelected [

Start b+ erofie Plane -
Direction Ly one side -
Extent o Al “
Flip ¥y

Taper Angle |III.EI deg -
Operation i cut -

» Objects To Cut

_ Ok ' Ca_nc_:el__
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Creare corp folosind Cylinder

Comanda Cylinder creeaza un corp adaugand inaltime unei regiuni
circulare.

* Click Create > Cylinder
e Selectati suprafata inferioara a obiectului

* Selectati coltul 1 pentru a plasa centrul cilindrului
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Creare corp folosind Cylinder

*Mutati cursorul pina la 50 mm. Click pentru confirmare dimensiune.
*Trageti sageata pentru a seta inaltimea cilindrului [a 120 mm
*Selectati Join la rubrica Operation

Click OK
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Creare corp folosind Cylinder

Click Create > Cylinder

» Selectati suprafata superioara a cilindrului creat anterior

» Selectati centrul suprafetei superioare pentru a plasa centrul
cilindrului
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Decupare corp folosind Cylinder

*Mutati cursorul pina la 44 mm. Click pt. confirmare dimensiune
*Trageti sageata pentru a seta adancimea cilindrului la 115 mm
*Selectati Cut la rubrica Operation

Click OK

| @ CYLINDER

Placement x

Diameter |44 mm |+

Height [-115 |+

Operation ﬁ Cut -

¥ Objects To Cut

) Body1

Cancel |
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Creare corp folosind Box

Comanda Box creeaza un corp paralelipipedic.

* Click Create > Box

e Selectati suprafata inferioara a obiectului

e Selectati coltul 1 pentru a plasa coltul paralelipipedului

* Mutati cursorul pentru a plasa coltul opus al paralelipipedului
(punctul 2)

Co-funded by the
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Creare corp folosind Box

| & BOX -

. . . i cemen - k Face -

* Setati optiunile oy - )
comenzii Box SR 00,00 o e
conform imaginii. Hegh lgmm ~

Operation MNew Body *

 C(Click OK

0K Cancel
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Combinare corpuri

* Click Modify >
Combine

@ COMBINE

Target Body [5 1selected X

e Selectati Box in
rubrica Target Body

Tool Bodies
Operation i cut -
MNew Component I:I
Keep Tools E

e SelectatiBody 1 in
rubrica Tool Body

o ok || Cancel |

* Selectati Cut la

rubrica Operation
.
e Selectati Keep Tools

* Click OK pentru
finalizarea comenzii
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Eliminare corp suplimentar

Un corp nou a fost creat si trebuie eliminat — dati click dreapta pe
corpul care nu mai este necesar, in Browser, si selectati Remove.

+|® @ Organizer3DPva

' 54+ MoveiCopy m
M to Grou
Body| = "°V¢ i
| EE‘ Create Components from Bodies

ches
[ Create Selection Set

SH (D) Physical Material
S&;&tﬂ ﬂf" Appearance a
{ﬂ Texture Map Controls

Properties

Save As STL

Copy CirsL
Ctri+X
Delete

Dizplay Detail Control
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Unire corpuri

Avem 2 corpuri acum si le vom uni pentru a obtine un singur corp.

Click Modify >
Combine

| @ EDITFEATURE

Target Body k 1 selected [

Tool Bodies [ 1selected X

e Selectati primul corp in
rubrica Target Body

e Selectati al doilea corp
in rubrica Tool Body

Operation . Join ot

Keep Toolz Ll

e SetatiJoin in rubrica
Operation

Cancel

* De-selectati Keep Tools |

* Click OK pentru
finalizarea comenzii
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Modificare paralelipiped cu Shell

Click Modify > Shell

e Selectati suprafata
superioara a
paralelipipedului

b 1 selected [

Tangent Chain A

nside Thickness |3 |+

Direction L] Inside -

OK

Cancel

e SetatiInside
Thickness la 3 mm

e Selectati Inside Ia
rubrica Direction

* Click OK pentru
finalizarea comenzii
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Rotunjire muchii

e Cu tasta Shift apasata, selectati muchiile albastre din imagine
* Click-dreapta si selectati Fillet
e Setati Radius la 10 mm

| @ FILLET »
k Selections
Type Constant Radius -
Radius [ 0.00 mm -

Tangent Chain @

G2

o
Corner Type m @

[} ] Cancel
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Tesire muchii

e Cu tasta Shift apasata, selectati muchiile albastre din imagine
* Click-dreapta si selectati Chamfer

 Setati Distance la 5 mm

| & CHAMFER 23

Edges k 2selected B4

Tangent Chain @

Chamfer Type ?I_-l Equal distance -

Distance [ 0.00 mm |+

(i ]} Cancel
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Folosire materiale pentru
controlul aspectului




Schema de prezentare

Folosire materiale pentru controlul aspectului
* Aplicare si editare materiale
* Modificare aspect
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Obiectivele de Invatare ale capitolului

n acest capitol veti Tnvata cum sa utilizati materialele fizice si
materialele vizuale.

Dupa parcurgerea sectiunii, veti sti:
* sa aplicati si sa editati materiale
* sa modificati aspectul obiectelor modelate
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Aplicare si editare materiale

Exista 2 tipuri de materiale in
Fusion360:

 Materiale fizice -
controleaza aspectul si
caracteristicile ingineresti
ale unui component.

e Materiale vizuale —
modifica doar aspectul
obiectelor.

2016-1-RO01-KA202-024578

B B =

ASSEMBLE ~

e o

INSERTY MAKE~™

CONSTRUCT ~ INSPECT ¥ ADD-IN

G Press Pull Q

Fillet F
3

ED Rule Fillet

@ Chamfer

Shell
@ Draft
El Scale
@ Combine

[#] Replace Face
Q Spiit Face
Split Body

& Silhouette Split

o§¢ Move/Copy M

B8 Align

Physical materials affect the color and engineering
properties of bodies and components.

Drag the physical material from the dialog to the

Physical Material
Q:* Appearance A

Manage Materials

body or component.

G Delete Del

z Change Parameters

(&2 compute Al Ctri+B
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Aplicare materiale fizice

@ PHYSICAL MATERIAL

* Click Modify > Physical
Material

¥ Library
* Tn caseta de dialog Physical Lbrary  Fusion 360 Material Lrary .
Material, deschideti

directorul Plastic

* Trageti ABS Plastic peste
model. Materialul si culoarea
modelului se modifica.

- Acetal Resin, Black
. , Acetal Resin, White

e C(lick Close in caseta de dialog
Physical Material

Close

2016-1-RO01-KA202-024578
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Modificare aspect

* Click-dreapta pe model. Click Appearance
* Deschideti fisierul Paint > Glossy in caseta de dialog Appearance
e Selectati din lista Paint — Enamel Glossy (Red)

| Seardh Q

S | Fusion 360 Appearances | &% My Appearances Favorites

Downloadable material feature will be re-enabled
after Fusion finishes the live update and restarts...
] other
] Paint

] Glossy

Paint - Enamel Glossy (Black)

Paint - Enamel Glossy (Blue}

Paint - Enamel Glossy (Dark Grey)

Paint - Enamel Glossy (Green)

Paint - Enamel Glossy (Grey)

Paint - Enamel Glossy (Red)

e M OF Q00 B B
2016-1-RO01-KA202-024578
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Modificare aspect

* Trageti Paint — Enamel Glossy
(Red) peste model. Culoarea
materialului se modifica.
Observati ca materialul fizic
ramane tot ABS.

e C(lick Close in caseta de dialog
Physical Material

Co-funded by the
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Export modele ca fisiere STL
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Obiectivele de Invatare ale capitolului

Tn acest capitol veti Invata cum sa exportati modelele 3D ca
fisiere STL.

Dupa parcurgerea sectiunii, veti putea sa exportati modelele
3D ca fisiere STL.

Co-funded by the
Erasmus+ Programme
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isierele STL

>

STL (STereolithography) este un fisier folosit in imprimarea 3D
si contine modelul 3D de imprimat. STL reprezinta un model 3D
cu ajutorul fatetelor triunghiulare.
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Exportare model ca fisier STL

In Browser, faceti click-dreapta [0 B O wovie [0)
pe Body1 si selectati Save as STL P
. In caseta de dialog Save as STL
selectati Refinement - Medium

m

. Click OK T e
. Selectati directorul in care doriti —

sa salvati fisierul STL s |
- Ciicksave =

« Hemove
Dizplay Detail Control

G ShowiHide
Selectable/Unselectable

Opacity Control
Find in Window

COMMENTS
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Useful Topic Related Links

https://www.autodesk.com/products/fusion-360/overview

http://help.autodesk.com/view/fusion360/ENU/
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Selectarea unui model STL
utilizand resurse online
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Scopul si rezultatele Tnvatarii

Scopul modulului: Sa furnizeze cursantilor cunostintele de baza
legate de utilizarea resurselor online continand
modele STL, in scopul cautarii si descarcarii de
modele destinate printarii 3D

Numar de ore: 3h

Rezultate invatare: * Cunostinte teoretice si practice despre
modalitatile de accesare a fisierelor STL din
arhive online/magazine online/motoare de
cautare in scopul cautarii si descarcarii
modelelor dorite

2016-1-RO01-KA202-024578

Co-funded by the
Erasmus+ Programme
of the European Union




Continutul cursului

 Accesarea modelelor STL utilizand resurse online
(arhive online/magazine online/motoare de cautare)
cum ar fi: Thingiverse, GrabCAD, Pinshape, Yeggi, etc.:

e Cautareain resursele online, descarcarea de modele STL
* Exemple ilustrative

2016-1-RO01-KA202-024578
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Accesarea modelelor STL
utilizand resurse online
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Accesarea fisierelor STL din arhive online

« Modele STL pot fi descarcate, gratuit sau contra cost, din
mai multe arhive online, magazine online sau utilizand
motoare de cautare. Exemple in acest sens sunt:
Thingiverse, GrabCAD, SketchFab, Pinshape, Yeggi, Autodesk
123d, Pinshape, CGtrader, etc.

* Acestea ofera fisiere STL (in formate Binary sau ASCIl), de
obicei grupate pe categorii pentru a facilita cautarea si
selectia, precum si modele 3D in formate neutre sau native
3D CAD care pot fi transformate in modele STL si apoi
utilizate pentru printarea 3D.

Co-funded by the
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Accesarea fisierelor STL din arhive online

 De asemenea, fisiere STL pot fi incarcate in aceste arhive
sau magazine online pentru a partaja idei sau obiecte
creative si utile.

* Unele dintre aceste arhive online sunt detinute de
producatori de sisteme de printare 3D:

* Exemple: Thingiverse de Makerbot, YouMagine de
Ultimaker, Zortrax Library de Zortrax sau GrabCAD de
Stratasys.

Co-funded by the
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Accesarea fisierelor STL din arhive online

* Detalii referitoare la cele mai importante resurse de fisiere STL

I S S e
www.thingiverse.com Arhiva online Gratuit
www.grabcad.com Arhiva online Gratuit
m https://sketchfab.com/tags/repository Arhiva online Gratuit
www.yeggi.com Motor de cautare Gratuit, contra cost
http://www.123dapp.com/Gallery/content/all Arhiva online Gratuit
www.stlfinder.com Motor de cautare Gratuit, contra cost
https://pinshape.com/ Magazin online Gratuit, contra cost
https://www.cgtrader.com Magazin online Gratuit, contra cost
https://www.yobi3d.com/ Motor de cautare Gratuit
http://library.zortrax.com/ Arhiva online Gratuit
https://www.youmagine.com Arhiva online Gratuit
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Accesarea fisierelor STL din arhive online

 Fluxul de lucru pentru printarea 3D a unui model STL
descarcat dintr-o arhiva sau magazin online sau utilizand un
motor de cautare:

. Cautare prin Verificare si
Accesare arhiva online/ : .
: : resurseleonlinesi corectare model
magazin online/motor —— —
de ciutare selectarede STL
model STL
. Printare 3D a modelului
Model fizic | _
. #——| STL— parametri de proces
printat 3D :
recomandati
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Exemple — Thingiverse

* Thingiverse — arhiva pentru milioane de modele STL

&~ (& ‘G) www.thingiverse.com ‘k‘ O 6

2 Apps Favorites Yahcc D YouTube ™ Gmail Fitness | & Google [3 Ultimate3D [9 Index of /publicatii/b: & Prototyping @ Additive manufacturi ‘ Print Quality Troubles 4 3D Printed metamate Filme TED »

Thinglverse DASHBOARD EXPLORE EDUCATION CREATE Q Enter a search term SIGN IN/JOIN

Thingiverse
Featured

And the award for Technical Achievement In
Lion Printing goes to @_primoz_'s Hairy Lion,
which adds a new dimension to @geoffro's
Lion HD, which was a version of @3DWP's
Lion. Print this magnificent creature today and
test your post processing skills. Don't forget to
post a make!

Learn More

000e
Global Feed Featured Collections
Latest Thingiverse Activity Download and print today

=

Sweeneythegenie liked Crown
Necklace

collinscochran liked Yet ANOTHER
Machine Vise

Leeroy58 collected Fahrrad Ketten
Montierhilfe / B...

aydenbrooke liked ascending twice (
two stage rock... m

3D Math NintendoSwitch

IntlWomensDay

“5 Z

Green Eggs and...
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Exemple — Thingiverse

 Pasul 1: Cautati in baza de date termenul (de exemplu):
“catapult”, obtinand afisarea modelelor asociate acestui

cuvant.

- (¢ | @® www.thingiverse.com/search?q=catapult&sa= * ‘ O 6
52 Apps Favorites Yahoo (@ YouTube ™M Gmail Fitness | G Google [ Ultimate 3D [3 Index of /publicatii/t & Prototyping @ Additive manufacturi - Print Quality Troubles  GC Log in & 3D Printed metamate Filme TED »
Thfngiverse DASHBOARD EXPLORE EDUCATION CREATE LV catapult | SIGN IN / JOIN
SEARCH RESULTS Relevant v

326 results matching catapult

Micro Catapuit IR
by LukeTansell

catapult

SEARCH

FILTER BY
@ Things
O makes

(O users

(O collections
O eroups
O Apps

FOR EDUCATION ~
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Exemple — Thingiverse

Pasul 2: Selectati unul dintre modelele de

catapulta (nr. 1763518),

fiind afisate diferite modele 3D CAD de catapulte, un film si imagini
deQLaQulte printate 3D in materiale de diferite culori.

| © wwwthingiverle com/ihing:1763518 ) %O B
Favorites [N Yahoo Wess | G Google [3 Uttimate3D [7 Indexof /publicatii/bi & Prototyping 4) Additive manufacturi  §J# Print Quality Troubles @& 3D Printed metamate Filme. TED »

DASHBOARD EXPLORE EDUCATION CREATE Q Enter a search term SIGNIN/JOIN

Thingiverse

) Micro Catapult

W~ # by LukeTansell, published Sep 10, 2016

\t' DOWNLOADALL FILES

Like

v

4275

7% Folding Cube by kbaran: x Free 3D Models Search © x { {) YouMagine - Collections X { [l Free 3D Models | Get fre. X [ = X
e.com/thing:1763518 * \ O &
B Micro_Catapult (1).zip - WinRAR = [m} X |Filme TED »

| File Commands Tools Favorites Options Help

elete

A | —
AN | oo ’] B

E= o By i b
Add  ExtractTo  Test View Dx Find Wizard Info VirusSe

can Comment  SF

[E] | |2 Micro_Catapuit (1)zip\files - ZIP archive, unpacked size 2,099,612 bytes

Name

*£+Micro_Catapult INC. TOL.STL
*F«Micro_Catapult v1.1.5TL

732484 267478 STLFile
718784 261852 STLFile

Size  Packed Type Modified CRC32

1/11/2017 B8A16B.
1/11/2017 .. OF5BB3,

Total 1,451,268 bytes in 2 files

2016-1-RO01-KA202-024578
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Exemple — Thingiverse

* Pasul 3: Tn meniul Made accesati informatii si comentarii
despre variantele printate 3D de alti utilizatori.

& C ‘@ www.thingiverse.com/thing:1763518/#made Yk‘ O & :
i Apps Favorites |l Yahoo 3

itness | G Google D Ultimate 3D D Index of /publicatii/b & Prototyping @ Additive manufacturi ‘ Print Quality Trouble« ﬁ'SD Printed metamate Filme TED

YouTube M Gmail
x| = @ 87 80 4674 5
Thing Details Thing Files Apps Commagts Made Zollections Remixes
e

2016-1-RO01-KA202-024578
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xemple — Thingiverse

e Pasul 4: Accesati informatii (Summary) cu recomandari legate de
parametri de proces din printarea 3D: material, grosime strat sau

rezolutie, diametrul duzei, orientare sau suport.

< & ‘ @® www.thingiverse.com/thing:1763518

%0 &

£22 Apps favorites |l Yahco @B YouTube M Gmail Fitness | & Google [3 Ultimate 3D W{u/b & Prototyping ) Additive manufacturi:  #J§ Print Quality Troubles 4 3D Printed metamate

Filme TED »

Contents
Summary

Print Settings
Standards

[ cam | ] o ]
e Lrcma o] o]

Design Tools

License

©@®O®

Micro Catapuit by Luke Tansell is licensed under the
Creative Commons - Attribution - Share Alike license.

Use This Project

** Ramiv Thic

2016-1-RO01-KA202-024578

Printer Brand:
Up!
Printer:
Up Plus2

Rafts:
Doesn't Matter

Supports:
No

Resolution:
25

Infill:
Minimum

Notes:

Support material is not required, but a raft will improve the seating of the axles inside their housings.
Printing at .25mm is recommended. It was found that a higher resolution affects the mechanics too
much. If you'd like a left-handed version, you can try mirroring it in your slicer (Some may need a '
integer, such as '-1' in order to mirror)

Cooling while printing the neck of the shooting arm is a must, even with ABS. To give mine a better
finish, i printed a small cooling tower alongside. This shouldn't be necessary if you have decent fans
on your extruder. You may also want to lower the speed on the bucket.

Standards

More from Mechanical Toys view more »

ee & Ml =
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Exemple — GrabCAD

* GrabCAD — arhiva online pentru modele 3D CAD si modele
STL

* Necesita crearea unui cont de utilizator

< c ‘ @ Secure | https://grabcad.com/login Q7 5}‘ O &6

222 Apps Favorites | Yahoo @B YouTube M Gmail Fitness. | G Google [3 Ultimate3D [} Index of /publicatii/b: & Prototyping ) Additive manufacturii  §§§f Print Quality Troubles'  GC Log in 44 3D Printed metamate Filme TED »

GRABCAD  _ F

Welcome stranger, please log in

Log in using email Log in using

Email * diana@mix.mmi.pub.rol £ | Facebook
Password * cscsennss
JRemember me
3 Google

" Can't access your account?
LOg In Not a member?

2016-1-RO01-KA202-024578
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Exemple — GrabCAD

e (Cautarea prin arhiva GrabCAD utilizand categorii.

< (& ‘ & Secure | https://grabcad.com/library @ ﬁ{| 0O &
=2 Apps Favorites Yahoc D YouTube P Gmail Fitness | G Google D Ultimate 3D D Index of /publicatii/b > Prototyping @ Additive manufacturi . Print Quality Troubles  GC Log in ﬁ 3D Printed metamate Filme TED »
GRABCAD = .
Popular this month© +Upload
3D printing
Aerospace

Agriculture

Architecture

Automotive
Aviation
Components
CONCRETE MIXER_ SEMI TRAL... Q Computer
by yalcin 13 ’
Y Construction \-10 Thunderbolt Il ‘B r
d&¢s57 $140 B5 Educational ly Anirudh Rao
i g 103 ¥ 200 OB 14
SOLIDWORKS 2015, Rendering, Other . Eleawical ' _
Foot mount electric mo =
by Sanitary Fittings CAD w2 STEP / IGES, Rendering, CATIA V5
§22 ¥ 85 @7 1 wish this page...
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Exemple — GrabCAD

e Pasul 1: Cautati cuvantul “bracket” pe GrabCAD, obtinand
rezultatele din figura de mai jos. Pentru fiecare model este
specificat formatul in care poate fi gasit obiectul (format neutru

sau format 3D CAD nativ).

Qx| Gy
Filme TED »

- (&7 ‘ @ Secure | https;//grabcad.com/library?page=1&time=all_time&sort=recent&query=bracket
orites @l Yahoo (@ YouTube M Gmail Fitness | = G Google [J Ultimate3D [ Indexof /publicati/b: & Prototyping €} i o Pri @«
5076 e e

STEP / IGES, Rendering

Ultrasonic Range Finder B... %
by comel comel >

&0 ¥4 BPo

SOLIDWORKS 2014

Planetary Geared Motor Br... h
by comel comel §

&0 35 P

SOLIDWORKS 2015 Aircraft Bracket v4 @
by Eryuk Odysseus Kunzite y

&s 311 Po

Rendering, CATIA VS

I wish this page...
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Exemple — GrabCAD

* Pasul 2: Selectati si descarcati un model de suport in format
STL.

« C | @ Secure | https/grabcad.com/library?page=18itime=all_time&sort=recent8query=bracket Q| (g o
it Apps favorites | Yahoo (B YouTube MM Gmail Fitness | & Google [Y Ultimate3D [Y Index of /publicatii/b: ¢ Prototyping &) Additive manufacturi  §J§ Print Quality Troubles  GC Login &' 3D Printed metamate Filme TED »
Bracket 45x90 @ &2 43 P STL, STEP / IGES, Rendering, Other
by Renno Lainevool

24 4P STEP / IGES, SOLIDWORKS, Rendering, Other

STEP / IGES, SOLIDWORKS, Rendering, Other

: - / shelf Bracket sa
‘ by Christopher Tenelsen
&1 311 P
«
“ STL, STEP / IGES, Rendering
L
LAPTOP SHIELDER *

by Mohd Sabir Rabbani kha...
&g2: $4 W

Bracket Optimization Q

STL, STEP / IGES, SOLIDWORKS 2016, by harikrushna dodiya i S iR
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Exemple — GrabCAD

 Pasul 3: Accesati informatii despre model sau despre
recomandarile referitoare la parametri pentru printarea 3D.

< (& ‘ @ Secure | https://grabcad.com/library/shelf-bracket-2 Q ‘.‘5{‘ O- L]
21 Apps Favorites Yahoo (@@ YouTube M Gmail Fitness | G Google D Ultimate 3D D Index of /publicati/b: 7 Prototyping @ Additive manufacturi ‘ Print Quality Trouble:  GC Log in ﬁ 3D Printed metamate Filme TED »
Germany. -
Y ® 0 & - »
Downloads Likes Comments

And this is my topology-optimized design of a shelf bracket. It is strong enough to
carry up to 50 kg (110 Ibs) per part while printed with ABS-M30 (according to FEA

simulations). It is easy to print as you can see on the picture (buildt with my home
printer, PLA). It can carry shelves with a depth of about 7-10 in (170-250 mm). The
idea was to give a futuristic-looking bionical design to a common thing and which
can only be produced using additive manufacturing.

Details

Uploaded: March 7th, 2017
Softwares: STL, STEP / IGES, Rendering
Categories: 3D printing

Show less... Tags: extremeredesignengineeringp
Files (5)
& 4 Likes
Shelf Bracket / m h
» Shelf Bracket 2.stl stl March 7th, 2017
DSC_0003,JPG j March 7th, 2017 " .
l - ) ipe More by Christopher View all
Q Shelf Bracket.stp stp March 7th, 2017 Tengkey
V untitled.17.jpg jpg March 7th, 2017 - a I wish this page...

2016-1-RO01-KA202-024578 y Co-funded by the

Erasmus+ Programme
of the European Union




Exemple — Pinshape

* Pasul 1: Accesati site-ul Pinshape si cautati un model: “3D
watch” (ceas 3D) — de exemplu.

<« C' | @ Secure | https/pinshape.com Y ql w

i Apps g > Fitness | G Google [3 Ultimate3D [J Index of /publicatii/b: & Prototyping ) Addiitive manufacturi: ~ #8 Print Quality Troubles  GC Login &' 3D Printed metamate Filme TED »

@pinshpe Q COMMUNITY~  BROWSEDESIGNS 3D PRINTERS “ LOGIN

e TheGoofy P2 2 2 2 4 e TheGoofy 14422 4 e TheGoofy e TheGoofy

Yet ANOTHER Machine Vise 3D printed mechanical Clock w.. 3D-printed Watch with Tourbil... Keychain Laimer Tourbillon (no..
35 22 0 39 11, 8 41 10 4 (o}
= & Secure | https:/pi 12-3d-printed-3d-printed-watch-with-tourbill *) @y &

pinshape (a COMMUNITY~  BROWSEDESIGNS 3D PRINTERS “ LOGIN

@ Attribution

[™ Report this design

Get Involved In Our Passionate 3D Printing Co

Forums Blog

Downloaded this Design recently?

Drag & Drop A Photoor
Click To Browse

< Share

f ¥ G ¢
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Exemple — Pinshape

e Pasul 2: Accesati informatii despre cum sa se printeze 3D
componentele ceasului si apoi sa se asambleze. Acestea
sunt prezentate ca text si/sau utilizand filme.

(5 c ‘ @ Secure | https:/pinshape.com/items/30212-3d-printed-3d-printed-watch-with-tourbillon ﬁ‘ 0 B

£ Apps Favorites [ Yahoo @ YouTube I Gmail Fitness | G Google [ Ultimate3D [3 Index of /publicati/bi & Prototyping 41 Additive manufacturii  BJ# Print Quality Troubles  GC Log in & 3D Printed metamate

Filme TED »

Oplnshope Q COMMUNITY~  BROWSEDESIGNS 3D PRINTERS “ LOGIN

https://youtu.be/Go8woPGOggg

Assembly:

https://youtu.be/XiZAEaES2Ng

https:/jig.space/view?jig=728 (Thanks to http://www.thingiverse.com/greenlig)
Assembly Time Lapse:

https://youtu.be/s3p25T6YIQc

Autodesk Fusion 360 Design: http://a360.co/1S4wp4W (all parts assembled) http:/a360.co/1KUNz3g (main spring relaxed) Many thanks
to Nicholas Manousos for his great article in HODINKEE explaining the importance of my project from a watchmakers perspective. His first
3d-printed Tourbillon 1000% was also a source of inspiration for my work.

Print Settings Printer Brand: Ultimaker Printer: Ultimaker 2 Rafts: No Supports: No Resolution: Normal (cura defaults) Infill: 30% Notes: 0.4
mm Nozzle

Only the Pawl Unlock Key needs to be printed with support.

Hairspring, Anchor, Escapement Wheel, and some gears were printed with high resolution (0.06mm layer, 0.8mm shell). All other parts are
printed with normal resolution (0.1mm layer, 0.8mm shell).

The infill of the anchor is 80% in order to have a better balanced center of gravity (rest has 30% infill).

For the case | used PETG (slightly bendable, shock absorbing), and the gears are printed with PLA (harder and less friction). In colours: black
and yellow parts are PETG, orange and red parts are PLA.

2016-1-RO01-KA202-024578
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Exemple — Pinshape

* Pasul 3: Descarcati si extrageti din arhiva winrar fiecare
componenta a ceasului 3D.

& \ @ Secure | https://pinshape.com/items/30212-3d-printed-3d-printed-watch-with-tourbillon ﬂr\ G &

Apps | Favorites [l Yahoo (B YouTube M Gmail | fitness | G Google [3 Ultimate3D [} Index of /publicatii/bi < Prototyping 4) Additive manufacturic  #§ Print Quality Trouble:  GC Login iy 3D Printed metamate Fime | TED »

piﬂShOpe Q COMMUNITY~  BROWSEDESIGNS 3D PRINTERS “ LOGIN

Instructions Watch this video, if you like to understand, how the watch is constructed. These are all the Parts needed. 51 downloadable and

printable, and some Pins and Screws.

Part List: ¢« @ ‘ @ Secure | https://pinshape.com/items/302 12-3d-printed-3d-printed-watch-with-tourbillon
Apps Favorites | Yahoo @ YouTube ™M B 3d-printed-watch-with-tourbillon-by-thegoofy.zip - WinRAR = O x

File Commands Tools Favorites Options Help

pinshape (o 9 § Q’@' ﬂa :H' ﬁ

Add  ExtractTo  Test View  Delete ind  Wizard Info VirusScan Comment  SFX

1 Pin, Diameter 1.5 mm, Length 55.5 mm (tourbillon axis)

1 Pin, Diameter 1.5 mm, Length 12 mm (anchor axis)

1 Pin, Diameter 1.5 mm, Length 8.5 mm (planet gear axis)

3 Pins, Diameter 2 mm, Length 57 mm (axis for pinions for minutes and hours

o 6 Pins, Diameter 2 mm, Length 22 mm (axis for basic transmission) v Designed by TheGoofy 63| ‘ “ 3d-printed-watch-with-tourbillon-by-theg: ip - ZIP archive, unpacked size 30,201,936 bytes o
* 1Pin, Diameter 2 mm, Length 15 mm (attachment main spring) Name - Size Packed Type Modified CRC32 ~ four own 3D printer.
* 1Pin, Diameter 3 mm, Length 22.5 mm (axis for main spring) n File fo!
« 1 Pin. Diameter 3 Length 31 mrm (axis in pinion) *+ CaseBasePlatestl 1321784 366,037 STLFile 3/6/2017 6... 19494,
P ——— LS AACUUETLGILEY *$+CaseCenterPlatestl 966,884 315129 STLFile 3/6/2017 6...  CBFAC.
* 3Washers, Diameter 3 mm (main spring, pinion) #$+CaseFaceTicks.stl 194884 42,769 STLFile 3/6/2017 6.  T94ETE.

aseHookstl 516284 209,663 STLFile 3/6/2017 ..  97F102..
aseHoursWheelBearing.stl 200,084 54,437 STLFile 3/6/2017 6... 4D9D6...

6 Washers, Diameter 2 mm (transmission)
5 Washers, Diameter 1.5 mm (tourbillon, escapement)

N 4. CaseMinutesWheelBearing.stl 244684 61,827 STLFile 3/6/2017 6. EDGSO,
* 5Screws, Diameter 1.8 mm, Length 6.5 mm (ratchet pawls) “#+CaseTourbillonBearingFrontsti 326084 91431 STLFile 3/6/2017 6. 412802. -
e 5Screws, Diameter 1.5 mm, Length 5 mm (going barrel) #3+CaseTourbillonBearingFrontV st 302484 93,659 STLFile 3/6/2017 6... 47EDB..
o 4Screws, Diameter 1.5 mm, Length 10 mm (base plate) - Chainlinksst 263484 56650 STLFile 3/6/2017 6... 61825E...

hainRings.stl 256,284 72,445 STLFile 3/6/2017 6... EF0486...
* GearsHoursA1.stl 721284 165,726 STLFile 3/6/2017 6:..  F599CS.

earsHoursA2.stl 710484 145718 STLFile 3/6/2017 6... 626807

'+ GearsHoursA3_Clamp.stl 314,084 67,907 STL File 3/6/2017 6... TBFB9T.
earsHoursB.stl 646284 177,680 STLFile 3/6/2017 6:.. 798623,
earsHoursC.stl 596,384 146,887 STLFile 3/6/2017 6. DCI2E..
» GearsHoursD.stl 502,884 112,803 STLFile 3/6/2017 6:.. 600E84.

larger pieces - there is some "meet" which can be drilled out. E
searsHoursE1.stl 778884 161,258 STLFile 3/6/2017 6:.. AOQ9DF...

4 Screws, Diameter 1.8 mm, Length 12 mm (clock face)

3 Screws, Diameter 1.5 mm, Length 10 mm (tourbillon cage)

Small holes are usually not very accurately printed. Use a drill to smooth the inne

with very little friction, and very little play. If you don't find pins or screws with tt

2+ GearsHoursE2.stl 247284 40,985 STLFile 3/6/2017 6: 701D4. br 1
searsHoursF.stl 860,384 278,954 STLFile 3/6/2017 6... 95A8D. ;
earsHoursHand stl 26,984 6,782 STLFile 3/6/2017 6:.. F84AC. v !

S-a Total 30,201,936 bytes in 54 files [ ——

< Share

f ¥ G @ Q.

| showall | x

BB 3d-printed-watch-
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Exemple — Yeggi

 Motorul de cautare Yeggi reuneste modele STL (peste 60000)
din diferite arhive online.

| @ B

TED [T§ How to make a VR ap » Other bookmarks

(= c | @ www.yeggi.com
52 Apps Favorites Yahoo [ YouTube [ Gmail

.
geggl printable 3d models » search now! o -.-:

Fitness | G Google [4 Ultimate3D & Prototyping &) Additive manufacturic  §§ Print Quality Troubles  GC Log in Filme

Search Engine for 3D printable Models

Our Index contains 1,054,001 3D Models - worldwide  Last 24 hours 1,210 new - 3,318 update checks

try: overwatch skyrim deadpool drone spinner fidget dragon iron man sega raspberry » more » » popular» » random »

3D Model Selections - most searched and clicked Advertising

prntnow

Tags Carrera Go 1:43 Slotcar Tags BMW E46 Kidney Grill Tags BMW M5 2012 Tags Cap For BMW r 1200 GS Tags BMW Cup holder can size
K50 cable tidy and pen holder

BMW X3 Chassis with slide. Clip Replacement

Click here for more

bmw
3D models

Privacy Policy -

Co-funded by the
Erasmus+ Programme
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Exemple — Yeggi

e Pasul 1: Cautatiin baza de date un cuvant cheie, de exemplu :
“spinner”. In functie de modelul selectat, platforma
redirectioneaza utilizatorul catre o anumita arhiva (Minifactory,
de exemplu).

< C | ® www.yeggicom/q/spinner/ T (L B o
52 Apps Favarites [{f] Yahoo (8 YouTube M Gmail Fitness | G Google 5 wetel_ Prototyping €) Additive manufacturi il Print Quality Trouble:  GC Log in Filme TeD [T How to make a VR a » Other bookmarks

egQi o — St

Search Engine for 3D printable Models
Your Search for "spinner” - 1,919 printable 3D Models

3D printer

Just click on the icons, download the file(s) and print them on yc

try: gun spinner arduino iphone 7 rc prusa i4 sunkokey chess » more» » popular» »random »

| _orninow Jl sadioist | pontnow [l addioist | printoow |

add lo list !
Tags Marble Spinner Art deco Tags DLES5 gas engine Little cute marble spinner fric Balanced g
style spinner Fidget Spinner: Penny, Nickel Piece-Print / No Bearings Re.

To offer you best user experience, this site uses cookies. By using this website you agree. Privacy Policy

2016-1-RO01-KA202-024578
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Exemple — Yeggi

e Pasul 2: Tn functie de modelul selectat, platforma
redirectioneaza utilizatorul catre o arhiva (Minifactory, de
exemplu) de unde poate descarcat.

¢ ‘ @ Secure | https://www.myminifactory.com/object/adjustable-coin-weighted-fidget-spinner-36467 ﬁ" OII B
55 Apps -avorites [§fl Yahoo B YouTube [ Gmail Fitness | G Google [ Ultimate3D < Prototyping ) Additive manufacturi  §J§ Print Quality Troubles  GC Log in Filme TED [T How to make a VR af » Other bookmarks
CATEGORIES DESIGN CHALLENGES HOW IT WORKS. 3D FILTERS BETA n I UPLOAD l (EN) [ REGISTER I LOGIN

Adjustable Coin
Weighted Fidget
Spinner

To download alltk Teesq e button below

This site uses cookies to enable key site features and by using this site you consent to use of such caokies.

To find out more, please read our Privacy Policy. [[IICEEeil Bt e Al o

Download this object

Muzz64
435 Followers

Login to follow

Login To Tip

Login to Message
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Exemple — STL Finder

 STL Finder este un motor de cautare pentru modele STL.

e (Cautarea poate fi realizata prin cuvinte cheie sau categorii.

e Utilizati filtre - Filters pentru a stabili arhivele in care se face
cautarea.

¢ = C | © wwwstlfindercom x| gE
i Apps  Favorites | Yahoo @ YouTube M Gmail | Fitness | G Google [3 Ultimate3D [3 Index of /publicatib: < Prototyping ) Additive manufacturi  #Jil Print Qu \ 3D Printed metamate Filme || TED »

<0 Finder O\ Search for 3d models... @

2O FiNnder

The search engine for 3d models

Q search for 3d models. w

Search free 3d models from the major repositories in Internet.
3d models for 3d printing available for download.
Get professional 3d models for your 3d design projects.

Featured 3d models searches

ufo lion good mythical morning board games
trex toys macbook rubik's cube
pikachu mario ikea fallout 4
memaster carr dolphin spiderman skull
minions funny ps4 millennium falcon
3d printer zelda galaxy s6 hearthstone reddit
lenny face 9gag batman vs superman dungeons and dragons
sailor moon pac-man xbox 360 dreambox
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Co-funded by the
Erasmus+ Programme
of the European Union




Exemple — STL Finder

Pasul 1: Cautati un model prin cuvinte cheie: “mobile support”.
Pasul 2: Selectati un model si descarcati-| din arhiva online in
care acesta se gaseste.

c ‘ ® wwwistlfinder.com/?search=mobile%20support&params=IFRoaW5naXZlcnNIIEdy YWJjYWQgU2hhcGV3YXIzIFRocmVIZGluZyBNeW1pbmImYWNOb3J5IFlvdW 1hZ2luZSBUdXJib3NxdWIkIEN 1bHRzM2QgQ2d0cmF ﬁ{‘ O ]

Apps Favorites [ Vahoo DM YouTube M Gmail

Finder Q [mobile support

0

Ve

Mobile Support

Fitness |

<0

Mobile support. Futaba Mobile Support
* 've uploaded again because GrabCAD is
having some troubles with the "old" files. hingiverse
Mobile support for Futaba RC. Maximum
o5 e O < B thickness 10mm___Compatible with
Olkes  5views 0 share  free smartphone and tablet

Olikes ~ 3views 0 share free

G Google [} Ultimate 30 [ Index of /publicatii/i

B oo O £ 8

Support mobile

shapeways

Support de couvarture de piscine, pour un
modele qui n'existe plus dans le

commorta
B e QO <
0 likes. 2views 0 share payment

% Prototyping  §) Additive manufacturi

Mobile phone support

th
This support allows you to keep the phone
in a tilted position, without using hands

B e O < @

0 likes. 1views 0 share free

erse

Mobile Phone support heart

version pingouin support Mobile

thingiverse

This is a "heart” version of support for P SUBHGTbIE

2016-1-RO01-KA202-024578

Mobile Phone Support Hyundai
ix35

Here a simple support for phone, in the
picture show the mobile BQ Aquaris X5 but
you can put others phones with maximum

W8 Print Quality Troubles  GC Log in 44 3D Printed metamate Fime | TED »

[ Index of /publicatii/b: > Prototyping ) Additive manufacturi  §J§i Print Quality Trouble

Mobile Phone support heart
version

This is a "heart” version of support for
mobile phone °) The model “extend.stp" is
the source for rear support that can be
modified, to adapt the dimension for
various mobile phones

B e QO <K &

Olikes. 0views 0 share free

= dile
g

g SHARE ¥ DOWNLOAD

SummaryPremier support mobile
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Exemple — Zortrax Library

e Libraria Zortrax necesita crearea unui cont de utilizator.
* Modelele din libraria Zortrax sunt grupate pe categorii,
alegerile editorilor fiind disponibile pe prima pagina.

zortrax.cor W LU
vorites |l Yahoo (8 YouTube ™M Gmail Fitness | G Google [3 Ultimate3D [ Indexof /publicatii/b: & Prototyping 4 Additive manufacturi 88 Print Quality Trouble: 4 3D Printed metamat

SIGNIN

Search

Discover
Zortrax Library

. Dewnload Modular Arm Model \\

Learn more

EXPLORE THE 30 woRLDs #Zortrax, #design, #contest2015

Editors Choice
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Exemple — Zortrax Library

* Informatii despre numarul de vizualizari, comentarii si
numarul de descarcari sunt prezentate pentru fiecare
model.

¢ - ¢ o x| Q& :

5% Apps Favorites Yahoo (B YouTube [ Gmail Fitness | Google [ Ultimate3D [3 Index of /publicatii/b & Prototyping ) Additive manufacturic W Print Quality Troubles g4 3D Printed metamate Filme TED »
1 Art & Design B
i Automotives
Aviation
& 5 s Engineering
R A N &?:Q‘\ g g
P - 8 Fashion & Accessories
— P
: p"m" — ! 1'3 :, : » Games & Cosplay
. = e — el Household Cbjects
Cube puzzle Dice Water Tower By NIX DICE Puzzle game Robotics
by Joel77 by NIXA B by Joel77 Zortrax Parts
@ Views 2161 @ Views 4311 @ Views 1919
Q Comments 1 Q Comments 1 Q Comments o
ojects from:
£ Downloads 119 £ Downloads 560 &P Downloads 116 5
¥ ¥ + y -
Educational
Games & Cosplay Games & Cosplay Games & Cosplay Games & Cosplay

Range of fine projects for various needs

= FASHION & GAMES & HOUSEHOLD
ARCHITECTURE ART & DESIGN AUTOMOTIVES AVIATION EDUCATION ENGINEERING MEDICINE ROBOTICS ZORTRAX PARTS

2016-1-RO01-KA202-024578
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Exemple — Zortrax Library

e (Cautati cuvantul cheie: “cube” —> Selectati modelul “Folding
Cube”—> Apasati butonul Download project.

€ (&) ‘ @® library.zortrax.com/project/folding-cube/ ﬁ" OII B
i Apps Favorites [N Yahoo (@ YouTube M Gmail Fitness | & Google [Y Ultimate 3D [Y Index of fpublicatii/b: & Prototyping ) Additive manufacturi  #J§ Print Quality Troubles &' 3D Printed metamate Filme TED »
Folding Cube v ~
by kbaransel 7 October 2015 in Education
@ Q & kbaransel
857 (o] 162
C;ﬁ Download Project @1 ’CR o
Contact Me
ABOUT
Tags User hasn't filled out personal information.

#contest2015
More by kbaransel

There is no more projects to display.
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Exemple — CGTrade

 Platforma CGTrade permite selectarea de modele gratuite sau

contra cost, in diferite formate.
* Pentru descarcarea unui model este necesar un cont de

utilizator.

< C | @ Secure | hitps;//www.cgtrader.com/free-3d-models

% Q&

» Prototyping 4\ Additive manufacturi  §J§ Print Quality Trouble:  GC Login 4 3D Printed metamate Filme TED »

* Apps Favorites [N Yahoo (OB YouTube P Gmail Fitness | G Google [ Ultimate 3D [3 Index of /publicatii/b

This site uses cookies - they help us provide you with a better online experience. By using our website you accept that we may store and access cookies on your device. « Accept

cg‘trader 3D models ¥ / N-pO 3D Jobs Join Community s &

Free 3D models
Free 3D models available for downlg#éd from™ar to human 3D assets. Available in number of filef6tmats including FBX, 3DS, STL, C4D, BLEND, MA, MB. Find professional 3D models for
ure visualization or animation.

any 3D design projects like virtualfeality (VR), aygmented reality (AR), games, 3D architg

\pimated Rigged Collection LoyaltyMiscounts BestMatch

Price O Free Formats ¥ Poly count ¥ Low-poly 3D Print

X Reset filters

$148.00 Judy Hopps Free Rig Free Brain Anatomy $99.00

SimplePoly Urban - Low Poly Assets  $39.00 Low Poly Pirate Landscapes Free Robocop2 movie Cain action figure
; obj, fbx, 3ds, ma, mb and more max, obj, fbx, 3ds, mtl and more

% 54466 obj, fbx, 3ds, c4d, stl stl, pdf
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Exemple — CGTrade

e Pasul 1: Creati un cont de utilizator
* Pasul 2: Cautati si descarcati, de exemplu, obiectu
box” in format STL.

C | @ Secure | hitps://www.cgtrader.com/free-3d-print-models/gadgets/office/12-pencil-pot * | Q¥

|ll

pencil

Apps | Favorites | Yahoo @3 YouTube M Gmail | Fitness | G Google [) Ultimate3D [3 Index of /publicati/ti & Prototyping 4\ Additive manufacturi:  §}§ Print Quality Trouble:  GC Log in 44 2D Printed metamate Filme | TED »

This site uses cookies - they help us provide you with a better online experience. By using our website you accept that we may store and access cookies on your device. + Accept

cg‘tradﬂr 2N models v 3 Jo mmunity $5

C' | @& Secure | hitps;//www.cgtrader.com/free-3d-print-models/gadgets/office/12-pencil-pot * | On L}
Apps Favorites |\ Yahoo (B YouTube MM Gmail Fitness | G Google [3 Ultimate3D [3 Index of /publicatii/b: > Prototyping ) Additive manufacturi B Print Quality Troubles  GC Login &' 3D Printed metamate Filme TED »
Bl I 1 B I ES I I L .

12 Pencil Pot free 3D print model

12 Pencil Pot Free 3D print model

4 g e

Similar Models
to 12 Pencil Pot

& Author: FormByte
s (<] Y
4 A7 Buyer ratings: 19 positive / 3 negative
[ License: Royalty Free License
Rocket Pencil Extender $5.00 Step by step Desk Organizer $5.00 Daily Ma & Designer response: 100% in 4.5h

stl stl stl
(® Questions? Ask for product support

> Available formats

12 Pencil Pot Free 3D print model

Stereolithography (.stl) 58.7KB
4
<
1 = QOO0
A Issues? Report this model
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Analiza si corectarea modelelor
3D utilizand aplicatii software
dedicate
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Scopul si rezultatele Tnvatarii

Scopul modulului: Sa ofere informatii despre utilizarea software-
urilor dedicate pentru verificarea si corectarea
modelelor STL

Numar de ore: 3h

Rezultate invatare:  Dobandirea de cunostinte despre solutiile
software Netfabb, MeshLab, MiniMagics

* Dobandirea de cunostinte despre optiunile
(comenzile) si instrumentele automate de
verificare si corectare a modelelor STL

* Dobandirea de cunostinte despre optiunile
(comenzile) si instrumentele manuale de
corectare a modelelor STL

2016-1-RO01-KA202-024578 Co-funded by the
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Continutul cursului

* Analiza si repararea modelelor STL

* Solutii software pentru analiza si repararea modelelor
STL:

* Exemple: Netfabb, MeshLab, Materialise 3DPrint Cloud

2016-1-RO01-KA202-024578 T Co-funded by the
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gl of the European Union



Analiza si corectarea
modelelor STL
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Analiza si corectarea modelelor STL

Principalele tipuri de erori
care apar in modelele STL
sunt:

e Lipsa triunghiuri
e Normale inversate

e Muchii neconectate

Co-funded by the
Erasmus+ Programme
of the European Union
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Analiza si corectarea modelelor STL

* Analiza si, daca este necesar, corectarea modelelor STL sunt
pasi obligatoriu de parcurs inainte de a trimite modelul catre
aplicatia software a imprimantei 3D

e Solutii software dedicate sunt utilizate pentru verificarea si
corectarea modelelor STL inainte de printarea 3D

e Corectarea modelelor STL poate fi realizata automat sau
manual

Co-funded by the
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Solutii software pentru analiza
si corectarea modelelor STL
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Software pentru STL - Netfabb

* Netfabb software, www.netfabb.com

e Optiuni disponibile in versiunea gratuita a Netfabb:

* Instrumente pentru corectarea manuala sau automata a
modelelor STL

* Instrumente pentru masurarea grosimii peretilor
* Instrumente pentru taierea (sectionarea) modelelor STL

* Optiunile de corectare (reparare) automata a modelelor STL
rezolva majoritatea problemelor care apar (goluri, normale
inversate, muchii neconectate).

2016-1-RO01-KA202-024578
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Software pentru STL - Netfabb

Formate de fisiere de import si export in Netfabb

netfabb project files

Slice files
Surface-Tesselation-Language Files (*.stl)
Extensible 20 ASCI-Files (*23d)
Extensible 20 Binary-Files (*23db]
205 Files (*.3ds)

Gnu Tesselated Surface Files (*.gts)
Stanford Polygon Format (%.ply)
Additive Manufacturing Files (*.arnf)
FIT Projects

FITList=

netfabb Compressed Mesh (*.ncm)
WawveFront OBJ Files (*.obj)

Metfabb Fabbing Lists (*.fabblist)

5LI Files

CLI Files

CLS Files

5LC Files

Uniwversal Slice File (*.LUISF)
CLF Files

S5LM Files

ABF Files

Stratasys layer files (*.551)
5-Code Files

ASCIH GCode files (*.GCD)
Raphlan Files

Binary G-Code files (*.BGC)
netfabb net project files
All files

2016-1-RO01-KA202-024578

_F'mjecl_ Edrl fParl Extras View Settings Help Upgrade “‘_"f‘f,!_

B &

"

&=

i

S TRl 9D KT 58

-

Add

Remove

Export Part

Duplicate

Rename

Change Color

Mave
Rotate
Scale

Put Part on Platform

Invert Part

Mirrer

Align Parts

Merge selected parts (Pro)
Shells to parts (Pro)
Convert Units

Shift+Ctrl+M
Shift+ Ctrl+R
Shift+Ctrl+5

Ctrl+Down

& 906 O [§]:

as 3MF

as 5TL

as STL [ASCI)

as Color 5TL

as GTS

as AMF

as X300

as 3DB

as 305

as Compressed Mesh
as Wavefront OBJ
as PLY

as VRML

ac Slice

Export to Autodesk Spark [Beta]
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Software pentru STL - Netfabb

* Deschiderea unui fisiere STL existent:
* Project—> Open (sau Ctrl+0O)
* Project - Add part
* Tragerea (drag-and-drop) modelului STL in aplicatie

=== netfabb Basic 74 - BRACKET_PRINTED.fabbproject
Project Edit Part Extras View Settings Help Upgrade now!

[ e an PIHIHDT QOL +@ - =v

“* Open Ctr+0

@ AddPart

@ File Preview Browser

H soe Ctrl+S
m Save as

Q Split large STL file... (Pro)
Q Autodesk Spark [Beta)

& Print Screenshot
@5 Configure Printer...

(%) Exit

2016-1-RO01-KA202-024578
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Software pentru STL - Netfabb

 Un obiect sub forma de mana, care poate fi utilizat ca suport
de telefon mobil, este utilizat pentru exemplificarea optiunilor
automate de analiza si corectare a modelelor STL in Netfabb.

2/~ ® pans o
% (100%) Hand_missing_triangles -
= Slices
Analyze

New test FH

Volumul
modelului
nu este
calculat din
cauza
golurilor din
obiect.

Sunt afisate
dimensiunile
modelului pe
directiile x, y,
Z.

Measure

Project tree

Graphicarea/
Platform
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Software pentru STL - Netfabb

* Semnul exclamarii indica faptul ca modelul STL contine erori.
* Se realizeaza o analiza standard automata a modelului STL.

rH rrtabits Badis T4 - P migiing Bangli Sboimes] = o W
I_Pmn Edt Par Bt View Seitings  Help  Uppeade now!

(a0 000080 59080 L|l2vRa@d- Fa=v

% Parmy -
F % (100%) Hand_missing frianghes - HandSL
B suices ™
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Software pentru STL - Netfabb

* Rezultatele analizei arata ca suprafata este orientata, dar nu
este inchisa.

* Operatia standard de analiza apare si meniul Project Tree.

L 4

* Alte informatii disponibile:

valy Papo)

- Numar de goluri

- Triunghiuri cu normale inversate

- Muchii incorecte

- Numar de puncte

- Numar de triunghiuri

- Numar de muchii, etc.

2016-1-RO01-KA202-024578 e Co-funded by the
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Software pentru STL - Netfabb

« Zona in care lipsesc triunghiuri este evidentiata cu galben
atunci cand se activeaza optiunea Repair (icon cruce rosie).

e Se aplica optiunea de corectarea automata - Automatic
Repair si sub-optiunea Default Repair. Apoi: Apply Repair si
Remove Old parts.

I::,m Edt Repair MeshEdt View Settings Help Upgrade now!
*A0D A0ODODO@0 040 /40044084444 Ty

2016-1-RO01-KA202-024578
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Software pentru STL - Netfabb

* Rezultatul operatiei de corectare este prezentat mai jos. O
noua analiza standard arata ca nu mai exista erori.

 Apoi modelul poate fi salvat si utilizat pentru printare 3D:
PrOJect — Save, Project - Save As sau Export Part - STL.

242 netfabb Basic 7.4 - Hand_missing _triangles fabbproject
Im,mm«n.nm View Settings Help Upgrad

rHOB ﬂﬂlﬂlﬂﬂﬂl &b@ﬂollk‘n!,l\.{ YRR +a-=v

2016-1-RO01-KA202-024578
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Software pentru STL - Netfabb

 Un model de suport de prindere este utilizat pentru a ilustra
operatiile de corectare manuala a modelelor STL in Netfabb.

2= netfabb Basic 7.4 - BRACKET_PRINTED fabbproject - o x

1 -2 netfabb Basic 7.4 - BRACKET PRINTED [ ===, [0 “ormemee

. roe H
1 i 5 a/e K . KET R
% Automatic Repair ] i ! a:‘nan::'):':: ET_PRINTED - BRAC :r_@
* APPI}' Repait | - @ standard ﬁsu ®

Slices -

S Close Trivial Holes

85 Close all Holes

B stitch Trangles

" Detect Self-Intersections

@F  split off self-intersections (Pro)

Remove self-intersections (Pro) Tranges (198 | v Oceetaton (0 |
Shalls 7 J Holes 1% |
Wrap part surface (Pro) Update [ Auto-Update
Visuskzaton
[ Highight Holes: [ Triangie Mesh
6 Remove Selected Triangles Shaw Edges from [ ]

6 Flip Selected Triangles
@ Fix Flipped Triangles

BN spiit Non-Oriented Edges
é Remove Double Triangles
n® Remove Degenerate Faces
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Software pentru STL - Netfabb

e Figura de mai jos prezinta modelul STL dupa aplicarea
corectarii automate, Automatic Repair. Modelul inca are erori.

 Operatile manuale de corectare pot fi utilizate pentru
stergerea triunghiurilor. Triunghiurile sunt selectate (optiunea
Select triangle) si apoi sterse (tasta Delete).

Repsir  Mesh Edit  View
*H0@ B00

=

Help de now!

O®0 040.:1/.”\6 de84d444 +a=v

ea ik
8
R
"

3

£

2}

£

Select triangles Add triangles Add nodes

2016-1-RO01-KA202-024578
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Software pentru STL - Netfabb

* Imaginile arata diferiti pasi din repararea manuala: selectare
triunghiuri, stergere triunghiuri.

 Se aplica apoi optiunea de reparare automata, Automatic
Repair.

etf:
Project Edit Repair Mesh Edit View
rHOoR 00
\
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Software pentru STL - Netfabb

e Sesiune de lucru (45 minute)

- Descarcati un model STL dintr-o arhiva online

- Verificati modelul STL utilizand aplicatia Netfabb

- Daca modelul STL este corect, exportati-l ca STL ASCII

- Deschideti fisierul STL ASCII utilizand Notepad si stergeti mai
multe triunghiuri, modificati coordonatele varfurilor si/sau
orientarea normalelor, pentru a obtine un model STL cu erori

- Salvati modelul STL astfel modificat

- Deschideti noul model STL cu erori si corectati-l utilizand
aplicatia Netfabb.
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Software pentru STL - Meshlab

* MeshLab, www.meshlab.net — solutie de verificare, editare,
corectare, randare, aplicare de texturi si conversie a modelelor
cu suprafete formate din retele de triunghiuri, inclusiv a

modelelor STL.
(@ ot Gion oo Wi Ot Wi mmet §

the open source system for processing and editing 3D triangular meshes.
M es h La b It provides a set of tools for editing, cleaning, healing, inspecting,

rendering, texturing and converting meshes. It offers features for
processing raw data produced by 3D digitization tools/devices and for preparing models for 3D printing.

A4
KO
NN

(RN

VAW,
)
A2
W

AYA
N
N

N
o

AVAVAY, WAVAYA W
A AYAVAYANAVAYS o %) nnh

atic remeshing

WAANPUA A il -

www.meshlab.net/#download
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Software pentru STL - Meshlab

 Formate de fisire de import si export in MeshlLab.

& MeshLal

s

SEED XX

@ Import Mesh X

“« v A > ThisPC > Windows (C) > De_sters ~ U] Search De sters r
Organize ~ New folder =- O @
Screenshots e o
-
& OneDrive TH g
& -
= This PC @ Save "Hand_missing_triangles.stl” Layer ? x
m Desktop Hand_missing_tri Hand_SUPERfinal Micro_Catapult_v Nonlethal,_Door, Look in: | C:\De_sters 00 @ EE
& Documents angles.stl - Default.stl 1.1.8TL Stop_Multitool -
Nonlethal Door_ S — ™ My Computer||  Name Size  Type  Date Modified
+ Downloads Stop_Multitool ... preview. 2 Diana Alex 3/7/20..:23 PM
& Music Catalin 3/5/20...38 PM
k. Pictures EPS 3/2/2..05 AM
= =) IEEE 3/8/20..:57 PM
E Videos Radu 3/6/2...00 AM
» o Robot cu effector Fil..der 3/15/..03 AM
Windowsi() *F+ Hand_missing_triangles.stl 17.MB stiFile  3/28/2..07PM
= RECOVERY (D) MNonlethal_Door_ star_ornament_02
w Stop_Multitool.stl (repaired).stl
File name: ~

3D-Studio File Format ( *.3ds)
Stanford Polygon File Format ( *.ply)
STL File Format ( *stl) Files of type: [Stanford Polygon File Format ( *.ply)
Alias Wavefront Object ( *.0bj) All known formats ( *.3ds *.ply ®...m *.xyz ®.json *.u3d =.idtf *.x3d)
Quad Object ( *.qobj)

Object File Format ( *.0ff) g

PIX lle Format (*p) el el

VCG Dump File Format ( *vmi) VRML File Format ( = vurl)

Breuckmann File Format ( *bre) DXF File Format ( *.dxf)

Collada File Format (*da) OpencT amprecsed fort

OpenCTM compressed format { *.ctm)

Expe's point set (binary) ( *.pts)

Expe's point set (ascii) ( *.apts)

XYZ Point Cloud (with or without normal) ( *xyz)
Protein Data Bank ( *.pdb)

TRI (photogrammetric reconstructions) ( *tri)
ASC (ascii triplets of points) { *.asc)

TXT (Generic ASCII point list) { *bxt)

X3D File Format - XML encoding ( *x3d)

X3D File Farmat - VRML encoding ( *x3dv)
VRML 2.0 File Format { *wrl)

File name:  [Hand_missing_triangles.st [[ sae |

7| cancel |
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Software pentru STL - Meshlab

e Interfata MeshLab.

& Meshlab 201612 - [Project_1] = o *
@ File Edit Filters Render View Windows Tools Help
NFecemES T8I o SOl - e /M iTRATEED XX

Froject_1 &%

8 0 Hand_missing_triangles 7 2. @1 M@ |

Measuring  Vertex Deletions
tool selections

Harsd_migsing_triangles. st

) now
Shading Vert Face Mome
Color Megh | User-Def
Back-Face Single Double Fancy Cull

apply to &l vesible layers ||
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Software pentru STL - Meshlab

e Optiuni de editare in Meshlab *

@ Meshlab 2016.12 - [Project_1]
® File Edit Filters

D

Optiuni de corectare in MeshLab

'016.12 - [Project_1]

Render View Windows Tools Help Filters Render View Windows Tools Help

Not editing Esc | Apply filter Cirl+P

g 200 -e /B

Show current filter script

BE& rH®

Align
7 3
Arc3D Importer Sel_ec_t_lén_ S
) Cleaning and Repairing b Compact faces
Manipulators Tool .
Create New Mesh Layer b Compact vertices

Measuring Tool
Raster alignment
Z-painting

PickPoints

Select Vertex Clusters

Select Vertexes on a Plane

Remeshing, Simplification and Reconstruction
Polygonal and Quad Mesh

Color Creation and Processing

Smoaothing, Fairing and Deformation

Quality Measure and Computations

Mormals, Curvatures and Orientation

Merge Close Vertices

Remove Duplicate Faces

Remove Duplicate Vertices

Remove Faces from Non Manifold Edges
Remove lsolated Folded Faces by Edge Flip
Remove lsolated pieces (wrt Diameter)

& Mesh Layer b Remove Isolated pieces (wrt Face Num.)
& Quality Mapper Raster Layer b Remove T-Vertices by Edge Collapse
¥ Reference scene Range Map ! Remove T-Vertices by Edge Flip
" Select Vertexes Point Set b Remove Unreferenced Vertices
. . Sampling / R Verti rt Quali
& Select Faces in a rectagular region cMmoxe Verces wit Quislity

i ] ) Texture / Remove Zero Area Faces
& Select Connected Components in a region i »

Get Info

Select Self Intersecting Faces

Select non Manifold Edges

Select non Manifold Vertices

Simplfication: MC Edge Collapse

Snap Mismatched Borders

Split Vertexes Incident on Non Manifold Faces

Alt+”
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Software pentru STL - Meshlab

* Evidentierea erorilor in modelul STL de suport de mobil.

@ MeshLab 201612 - [Project_1]
@ File Edit Filters Render View Windows Tools Help

DN@evcemeaa T8I0 a5 SO -e /M ETERITR®ED XX

+ & 0 Hand_missing_triangles (1 - @[ (@I |

Hand_missing_triangles.stl

el ] I Q
Boundary Edges on O
Boundary Faces on Off
Bio-Manif Verts On Off
Mo-Manif Edges On Off
Texture Border on Off

apply to all visible layers
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Software pentru STL - Meshlab

e Se poate accesa Remeshing, Simplification and Reconstruction,
din meniul Filters, pentru repararea defectelor din modelul de

mana.

© MeshLab 2016.12 - [Project_1]
® File Edit Filters Render View Windows Tools Help

D#Fi

Apply filter
Show current filter script

Boundary, Selection

Cleaning and Repairing
Create New Mesh Layer
il ifi and

Polygonal and Quad Mesh

Color Creation and Processing
Smoothing, Fairing and Deformation
Quality Measure and Computations
Normals, Curvatures and Orientation
Mesh Layer

Raster Layer

Range Map

Point Set

Sampling

Texture
Camera

Ctrl+P

2016-1-RO01-KA202-024578

SO ¢ @ /BT SEED XXX

Alpha Complex/Shape
Build a Polyline with NonFaux Edges

CSG Operation

Close Holes

Convex Hull

Crease Marking with NonFaux Edges
Curvature flipping optimization

Cut mesh along crease edges

Delaunay Triangulation

Generate Scalar Harmonic Field

150 Parametrization Build Atiased Mesh

Iso Parametrization Remeshing

Is0 Parametrization transfer between meshes
150 Parametrization: Main

Marching Cubes (APSS)

Marching Cubes (RIMLS)

Mesh aging and chipping simulation
Planar flipping optimization

e Given a point cloud with normals it reconstructs a surface sing the Ball

Pivoting Algorithm Starting with a seed triangle, the BPA algoritim

pivots a ball of the given radius around the already formed edgesuntil

Simplfication: MC Edge Collapse it touches another point, forming another triangle. The process

cation: Clustering Decimation continues until all reachable edges have been tried.This surface

ation: Quadric Edge Collapse Decin reconstruction algoritm uses the existing points without creating new

ones. Works better with uniformly sampled point clouds. If needed first
erform a poisson disk subsampling of the point cloud.

Bermardini F. Mittleman J, Rushmeier H, Silva C, Taubin 6.

The ball-pivoting algorithm for surface reconstruction.

EEE TVCG 1999

Refine User-Defined

ition: Quadric Edge Collapse Decini
Subdivision Surfaces: Butterfly Subdivision
Subdivision Surfaces: Catmull-Clark
Subdivision Surfaces: LS3 Loop
Subdivision Surfaces: Loop

Subdivision Surfaces: Midpoint

Surface Reconstruction: Ball Pivoting
Surface Reconstruction: VCG

Tri to Quad by 4-8 Subdivision

Tri to Quad by smart triangle pairing

Turn into Quad-Dominant mesh

Tum into a Pure-Triangular mesh

Uniform Mesh Resampling

Vertex Attribute Seam

(filter_clean.dll)

Project 1

> [#1 0 Hand_missing triangles (7 . @

Hand_missing_triangles.sti

g 8
Boundary Edges
Boundary Faces
HNo-Manif Verts
HNo-Manif Edges

Texture Border

On | off
on | off
on | off
on | off

on | off

apply to all visible layers []

iles opened in
Selected nev Nesh 0
Selected new Mesh 0

Cpened nesh C:/De_sters/
Hand_missing_triangles stl in 1370 nsec
I8 728 nses

Co-funded by the
Erasmus+ Programme
of the European Union



Software pentru STL - Meshlab

e Se aplica optiunea Surface Reconstruction Ball Pivoting
pentru umplerea golurilor din modelul STL.

SOl -ge /B TaR I eEED XX

Project_1 & x

Hand_missing_triangles

Boundary Face

76 fac

Non Manifold Edges

Surface Reconstruction: Ball Pivoting .

Given a point cloud with normals it reconsiructs a surface using the Bail Pivoting
Algorithm. Starting vith a seed iriangle, the BPA algorithm pivots a bl of the
given radius around the already formed edgesuntil it touches another port,
Forming anather triangle. The process continues uniil afl reachable edges have
been tried. This surface reconstruction algoritm uses the existing peints without
creating new ones. Works better with uniformly sampled point clouds. If needed
first perform a poisson disk subsampling of the point cloud.

Bernardini F,, Mittleman 7, Rushmeier H,, Silva C., Taubin G.

The ball-pivoting algorithm for surface i

o ) Hand_missing_triangles.st

Pivoting Ball radius (0 autoguess) (abs and %) Loon 2 ) - @ ; ¥ O
Clustering radius (% of ball radius)

Boundary Edges on off
Angle Threshold (degrees) oo
Boundary F: off
[[] pelete intial set of faces undary Faces On
HNo-Manif Verts On Off
Default
HNo-Manif Edges on Off
Close
Texture Border On  Off

apply to all visible layers []

Opened mesh C:/De_sters’
Hand_missing_triangles stl in 1288 msec
All files opened in 2628 msec
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Software pentru STL - Meshlab

 Figura de mai jos prezinta rezultatul aplicarii optiunii de
reconstructie a suprafetei Ball Pivoting din Meshlab

]

NFevem=Ea D 0 11 @ SO -Te /B EEER-E6ND XXX
Project_1 8 x

> {7 0 Hand_missing_triangles* (] % @1 ﬂ]@

Surface Reconstruction: Ball Pivoting n

Given a point cloud with normals it reconstructs & surface using the Ball Pivoting
Algorithm. Starting with a seed triangle, the 8PA algorithm pivets a ball of the
given radius around the already formed edgesunti it touches another point,
another triangle. The process continues until all reachable edges have
been tried, This surface reconstruction algoritm uses the existing points without
creating new ones. Works better with uniformily sampled point clouds. If needed
first perform & poisson disk subsampling of the point cloud,
Bernardini F., Mittleman 1, Rushmeser H,, Sikva C,, Taubin G.

for surface
< >

woHlnt  percont- 26825 Hand_missing_triangles.stl

Pivoting Ball radius (0 autoguess) (abs and %) [zwaE[ 1w g @ Cm ©
Clustering radius (% of ball radius)
Angle Threshold (degrees) S S - o
[ Delete intial set of faces ety ¥uoms! o o
No-Manif Verts on Off
Defeult / HNo-Manif Edges on Of
Com Texture Border on O

apply to all visible layers [ ]
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Software pentru STL — 3DPrintCloud

* MiniMagics, www.materialise.com/en/software/minimagics

* Seincarca modelul de suport de mobil in aplicatia MiniMagics
software sau 3DPrint Cloud, https://cloud.materialise.com/

2 MiniMagics

missing_triang

@5 FGEDNOREE|» Y+ O

2016-1-RO01-KA202-024578
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Software pentru STL — 3DPrintCloud

* In cazul aplicatiei MiniMagics, optiunile de corectare sunt
doar automate si se acceseaza tot prin 3DPrintCloud

 Este necesara crearea unui cont de utilizator
4 Materialise Cloud Demortoolbox  Becomeaportner \v  Tools  [FLEIEIE )

software technology through your browser Login | Register

* Prepare your models for 3D Printing via your web account. Diana

* This toolbox contains all the tools available on the Materialise Cloud API.

* Receive 10 models free of charge. Popescu 1
* Need extra models? Pay per use with our model package deals

diana@mix.mmi.pub.ro

O Ihave o voucher

® By accepting this you agree to our
terms & conditions

Sign up now and you receive
your 10 uploads for FREE
- |

-— T
©® 2017 Materialise Cloud product of materialise About us Terms and conditions

2016-1-RO01-KA202-024578 ‘s Co-funded by the

Erasmus+ Programme
of the European Union




Software pentru STL — 3DPrintCloud

e Se incarca modelul STL si se stabileste unitatea de masura (mm).

* Se aplica apoi optiunea de corectare (Repair) a modelului STL.

22 Apps Favorites Yahoo @ YouTube [ Gmail Fitness | G Google D Ultimate 3D D Index of /publicatii/b: & Prototyping @ Additive manufacturi ‘ Print Quality Troubles  GC Log in ﬁ 3D Printed metamate Filme TED »

b Diana Popescu
9 UPLOADS BUY MORE

Upload New

STL  STL CONVERSION
We are processing

- your model
MODEL REPAIR 5 C @ Secure | hitps//cloud.materialise.com/model#/convert-to-stl % |0 B
s favorites [l Yahoo B YouTube PGmail | Fitness | G Google [} Ultimate 30 [ indexof /publicativt: 7 Prototyping  €) Additive manuf facturi: I Print Quaity Trouble:  GC Login i 3 Printed metamats Fime || TED »

T~
o Download STL
Upload New

SCALING
.STL  STLCONVERSION SCALE:
111.86 x 115.771 x 191.037 mm Your file was
[0[] wALL THICKNESS ANALYZER e 90520 Triangles ::ngELﬂs:z:cess -
Some errars were found in your
model

y SCALING

]  PARAMETEREXTRACTION

Download converted STL
Go to Repairing

|0[] WALL THICKNESS ANALYZER

/| TRIANGLE REDUCTION _
4 ?;‘ PARAMETER EXTRACTION

ﬂ HOLLOWING TRIANGLE REDUCTION

0 wouwowns
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Software pentru STL — 3DPrint Cloud

e Figura arata rezultatul corectarii automate a modelului STL.

it Apps Favorites [{ Yahoo @ YouTube M Gmail fitness | G Google [Y Ultimate 3D [Y Index of fpublicatii/b Prototyping 4) Additive manufacturi B Print Quality Trouble:  GC Login 4 3D Printed metamate Filme TED »

b Diana Popescu VA (4] )
8UPLOADS BUY MORE

Order Print Upload New

S

=

L  STL CONVERSION

MODEL REPAIR ' '

SCALING

We are repairing
your model

X Badcontours 27
X Bad edges 93
* Shells 2

Please wait while we repair
-------- Al

Diana Popescu 7 AT
& on w i o Download STL
2 Order Print Upload New

.STL  STLCONVERSION SCALE:

|I[] WALL THICKNESS ANALYZER

EJ PARAMETER EXTRACTION 111.86 x 115,771 x 191.037 mm Your model has
been repaired

successfully

J 54272 Triangles
MODEL REPAIR

TRIANGLE REDUCTION + Bad contours 0

* Bad edges (o]
~ Shells 1

& scaLNG

-l

HOLLOWING
= [I[] WALLTHICKNESS ANALYZER

PARAMETER EXTRACTION

TRIANGLE REDUCTION

D HOLLOWING
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Software pentru STL — 3DPrintCloud

 Alte optiuni disponibile Tn MinigMagics/3DPrintCloud:

- C | @ Secure | hitpsy/cloudmaterialise cor % 0 8

ps | Favories [ffl Yohoo B YouTube M Gmal  Fimess | G Google [} Utimawe3D [} index of /publicati/t Prowtypng ) Additve manufacturi I Print Quality Trouble:  GC Login i 2D Printed metamat Fil

- Scalare

Order Print

- Analiza grosimii peretilor ~ """ e

nnnnnn
555555555555

- Reducerea numaruluide <=

triunghiuri B o

TRIANGLE REDUCTION

- Extragerea parametrilor oo

(dimensiuni de gabarit, volum = ===

2 54272 Triangles
MODEL REPAIR

aria suprafetei, numar de 0

[I0 wALL THICKNESS ANALYZER

No thin walls
detected

triunghiuri)
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Software pentru STL — 3DPrintCloud

e Sesiune de lucru (15 minute)

- Utilizand acelasi model cu erori ca in prima sesiune de lucru,
reparati modelul cu MiniMagics/3DPrint Cloud.
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Printarea 3D utilizand servicii
online
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Scopul si rezultatele Tnvatarii

Scopul modulului: Sa furnizeze informatii despre cum se acceseaza
serviciile sau platformele online de printare 3D
pentru incarcarea unui model, estimarea
costurilor printarii 3D, plasarea comenzii pentru
fabricarea obiectului dorit

Numar de ore: 3h

Rezultate invatare: e Cunostinte despre cum se acceseazd site-urile
furnizorilor de servicii onlinede printare 3D

e Cunostinte despre cum se incarca un model
STL pe un site al producatorilor, cum se
selecteaza materialul, procedeul de printare
3D, masina

e Cunostinte despre cum se evalueaza costul,
timpul de livrare si cum se acceseaza alte

informatii oferite de furnizori
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Continutul cursului

* Servicii online pentru printare 3D :

* Formate de fisiere acceptate de furnizorii de servicii
online de printare 3D

* Fluxul de lucru pentru utilizarea serviciilor online pentru
printare 3D

* Printarea 3D utilizand platforme ca: 3DHubs, Sculpteo,
Shapeways, i.Materialise, Ponoko

Co-funded by the
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Servicii online de
printare 3D
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Furnizori de servicii online de printare 3D

* Exemple de furnizori de servicii online de printare 3D cu
afisarea automata a costului printarii:

m www.3dhubs.com B2C, B2B FDM, SLS, Sla, Polyjet, Termoplastice, Rasini, Metale,

Hartie
Shapeways www.shapeways.com B2C, B2B SLS, FDM Termoplastice, Metale

www.sculpteo.com B2C, B2B FDM, SL, SLS, SLM, Plastice, Rasini, Metale
CLIP, Polyjet, DMLS

https://i.materialise.com B2C, B2B DM, SLS, SL, Ceramic Termoplastice, Metale, Ceramica,

Jet, DMLS, Polyjet Rasini
www.ponoko.com B2C, B2B FDM, SLS, Polyjet Termoplastice, Metale
www.protolabs.com B2B FDM, SL, SLS, DMLS Termoplastice, Nailon, Metale

StrataSys www.stratasysdirect.com B2B FDM, SLS, Polyjet, Termoplastice, Metals, Plastice
Direct DMLS, LS

http://www.quickparts.3 B2B FDM, SL, SLS, Polyjet, Termoplastice, Resins, Metale,
dsystems.com/solutions DMLS Nailon

BuildParts www.buildparts.com B2C, B2B FDM, Polyjet, SLA, SLS, Termoplastice, Metale, Rasini
CLIP

Make XYZ www.makexyz.com/ B2C, B2B FDM, SL Termoplastice, Nailon, Rasini
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Furnizori de servicii online de printare 3D

 Formate de fisiere acceptate de furnizorii de servicii online de
printare 3D (exemple):

- 3DHubs: STL, OBJ
- Shapeways: STL, OBJ, X3D, DAE, VRML

- Sculpteo: STL, OBJ, SKP, OFF, PLY, KMZ, 3DS, AC3D, IPT, DAE,
MD2/MD3, Q30, COB, DXF, LWO, IGES, STP, VRML, SCAD, ZIP,
RAR, TGZ, CARPART, CATPRODUCT, CGR, SLDPRT, SLDASM, IGES,
|GS, SAT, 3DM, 3MF, PRC, U3D, X_T

- i.materialise: STL, OBJ, WRL, SKP, DAE, 3MF, 3DS, IGS, MODEL,
3DM, FBX, PLY, MAGICS, MGX, X3D, STP, STEP, PRT, MATPART

- Ponoko: STL, DAE, VRML
- Make XYZ: STL, OBJ, ZIP, STEP, STP, IGES, 1GS, 3DS, WRL

2016-1-RO01-KA202-024578
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Furnizori de servicii online de printare 3D

* Fluxul de lucru pentru utilizarea serviciilor online de printare
3D consta in parcurgerea urmatorilor pasi:

1. Se acceseaza pagina web a furnizorului de servicii de printare
3D

2. Se incarca modelul (utilizand unul dintre formatele de fisiere
acceptate, de obicei STL)

3. Se alege tipul de procedeu de printare 3D si/sau materialul,
eventual si orientarea de fabricatie

4. Se decide daca se accepta printarea 3D a modelului dupa
primirea de la furnizor a informatiilor despre pret si
timpul/conditiile de livrare
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Furnizori de servicii
online de printare 3D
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* 3D Hubs

* Reuneste zeci de mii de detinatori de imprimante 3D din toata
lumea

e Ofera sugestii legate de materialul de fabricatie in functie de
pret, functionalitate, calitatea suprafetei

N C a Hps./ /. % G
] Favorites [l Yahoo I YouTube ™ Gmail Fitness || G Google [4 umimate3D [} Index of /publicatii/ Prototyping ) Additive manufactur i}l Print Quality Trouble:  GC Log in Filme TED » Other bookmarks
‘ 3DHUBS 3D Print - Learn v Sign Up Log in m

Where 3D prints are made

Find the right 3D printing service for your next project

Browse 3D printing services See how it works

758,230 48 hours Kk hkhkk 48

parts printed avg. turnaround time nline based on 103,907 reviews
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 Fluxul de lucruin 3D Hubs

. 3D HUBS

Upload your 3D Design

In .STL or .OBJ format

@ Upload your parts

v File uploader

@ 3D Hubs secures your

£ Selectan

2016-1-RO01-KA202-024578

3D Print ~

Learn ~

Choose a Material

That is best suited for your application
How it works ~

@ Seclect a material

Prototyping Plastic [Z0)
Fast and affordable parts

<

+1% (lower limit: ~0.5mm)

Dimenslonal accuracy
Minimum feature detall  1mm

Supports required Yes

-+ Most affordable 3D printing solution
— Limited dimensional accuracy for small parts

— Print layers likely visible on surface

Sign Up

Choose a 3D Printing Service

Compare on price, speed and quality

Advanced search:

High Detail Resin

Smooth surface finish and fine detail

o

+0.5% (lower limit: “0.15mm)

~0.5mm

Dimensional accuracy
Minimum feature detall

Supports required Yes

-+ Smooth surface finish
< Fine feature details
— Birittle, not suitable for mechanical parts

e.g. SLS, Accura 25 or PolyJet

SLS Nylon E&

Strong and functional parts

10.3% (lower limit: ~“0.3mm)

~0.8mm

Dimensional accuracy
Minimum feature detall

Supports required No

-+ Functional, good mechanical properties
<+ Large build volume
— Longer lead times

Co-funded by the
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 Un model STL a fost incarcat ca exemplu, iar procedeul SLS si

materialul Nailon au fost alese pentru fabricatie.
.SDHTJBS 3DPrint~  Learn Sign Up Log in m

’ nonlethal_door_stop_multitool.stl 2
121.5 X 52.0 X 30.0 mm Quantity: 1
or drop parts here
We acc .
e Select a material Advanced search:  e.g. SLS, Accura 25 or PalyJet
& 3D Hubs secures your files, protecting your Intellectual property Prototyping Plastic m ngh Detail Resin m SLS Nylon m
Fast and affordable parts Smooth surface finish and fine detail Strong and functional parts
3+ ,- 3+ Q’W e R
i A - l
Dimensional accuracy 1% (lower limit: ~0.5mm) Dimensional accuracy +0.5% (lower limit: “015mm) Dimensional accuracy  +0.3% (lower limit: ~0.3mm)
Minimum feature detall  1mm Minimum feature detall ~0.5mm Minimum feature detall ~0.8mm
Supports required Yes Supports required Yes Supports required No
-+ Most affordable 3D printing solution -+ Smooth surface finish -+ Functional, good mechanical properties
— Limited dimensional accuracy for small parts -+ Fine feature details <+ Large build volume
— Print layers likely visible on surface — Brittle, not suitable for mechanical parts — Longer lead times
Select Select v Selected
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2016-1-RO01-KA202-024578

Platforma furnizeaza o lista a furnizorilor de servicii de printare
3D (inregistrati pe 3DHubs). Acestia pot fi ordonati dupa cat de
aproape sunt de locul in care se afla utilizatorul, pret etc.
Data de livrare a obiectului printat 3D este, de asemenea,
mentionata (comanda a fost plasata pe 10 aprilie 2017).

‘BDHUBS 3DPrint~  Leamn v 3D Print 1

3DHUB.gr Voudas's Hub
k # 49 S1review oPHﬂI options » 2 Order details 3 Your details 4 Hub review

e Select a 3D printing service for SLS Nylon

Choose a material and color to print with
Sort; Recommended = Closest Shipping = Pickup Involcing W Favorltes More filters v Bucharest, Romania

Material (1 available) Colors (1 available) @

38 results University Student? Apply for 25% discount About Hub

Best Greek HUB - 3D Scan/ 3D Print Nylon - €47.88 white

Services - We love what we do and we do

ArcWest's Hub

Responds in 5m on average

Perfect all-rounder: easy design rules

Avallable materlals
PA 2200

Alumide

itwell... - _
itly flexible. Ideal

View Hub

Kk Ak 4.8 (29)

!i ol @ Fourqueux, FR
1889.6 km

Services

B ag

] end-use parts and complex

Reviews lesigns intricate details.

B UPS/DHL/La Poste 18 — 21 Apr
I= Pickup (1889.6 km away)17 Apr

p

Order quote

w € 4788

+/ Ready by 14 April
OrypreywiTen your order is accepted

+/ 3D Hubs Buyer protection @

v PLANFAB's Hub

Responds in 9h 38m on average

Kk kkk 48 @
Q Thessaloniki, GR
495.2 km

AOLLAVIN ZHSZ

Avallable materlals

Nylon Xap:

ALy Sae
Leaflet | © OpenSireetMap contribuiors

Keratsini / Piraeus, GR
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e Recomandari referitoare la material — utilizatorul trebuie sa

raspunda unor intrebari legate de material (metal sau plastic),
proprietati de material si precizie.

i \'mlookingtoprmtin:*
Material

Would you like to get a material recommendation for
Metal
your parts?

[:EI Plastic |
N

4+ What are the accuracy requirements of your des‘\gn?*

Low: Basic fit check. No (relevent) feature details below 1mm ($)
Medium: Good accuracy. Tolerances of £ 0.3 mm or £ 0.05 mm/mm, whichever i
What material do you need? (beta) greater (3%
High: Toler:

ance <0.3mm. Like the real part. Extreme fine details. Exhibition qual

Use this wizard to find the right 3D print material for your application.
On average the wizard takes 575 to complate, Low

Medium

- Hich We recommend SLS Nylon (SLS)
Start BEEELE

It's the perfect all-rounder: easy design rules, strong and slightly
flexible. Nylon allows for functional end products and complex
designs. Can be polished for a completely smooth finish.

press ENTER
Co-funded by the

Erasmus+ Programme
of the European Union
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Shapeways

 Shapeways
* Necesita crearea unui cont de utilizator

» Ofera servicii de printare 3D, precum si o librarie de modele STL.

shapeways Marketplace My Workshop Upload Your 3D Design x

SELECT FILE No file selected.

Model Units: @ millimeters inches meters

Bring your ideas to life

From prototyping to finished product, the best tools to 3D print your ideas

By clicking "Upload," you are representing that this 3D model does not violate
Shapeways' Terms & Conditions and that you own all copyrights for this 3D model or
have autherization to upload and use it.

Get started here Supported 3D files

- _ Maximum file size: 64 MB or 1 million polygons
_ - _ Filetypes: DAE, OBJ, STL, X3D, X3DB, X3DV, WRL

For color 3D DAE, WRL, X3D, X3DB, X3DV
prints: Textures files: GIF, JPG, PNG
Ready to print your 3D model? Upload as ZIP containing model file and

textures

_ Privacy: Private by default

2016-1-RO01-KA202-024578 i Co-funded by the
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Shapeways

* Tnainte de incarcarea pe site, modelul trebuie verificat s§ nu
contina erori.

 Dupa incarcarea modelului sunt disponibile informatii despre
dimensiunile sale, volum si aria suprafetei. Un viewer STL
permite vizualizarea modelului (optiuni: zoom si rotire).

Q| P =

shapeways* Marketplace My Workshop

2016-1-RO01-KA202-024578
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Shapeways

* Urmatorii pasi de parcurs sunt: alegerea unui material pentru
obiect si stabilirea unei orientari de fabricatie.

 Materiale: plastice dure & flexible, metale, otel, etc.

Materials Details History
————
Show All MakefTials Strong & Flexible Plastic Metallic Plastic Frosted Detail Plastic Acrylic Plastic (Detail Plastic) Stainless Steel
Precious Metal Sandstone Wax Alur U De Acrylat

€ Help Center

Strong & Flexible Plastfic SET 3D PRINTING ORIENTATION
Material Finish Manual Chegl Success Rate Price Qty.
- $173.37 1 ADD TO CART
Blac
$174.37 1 ADD TO CART
e ’ $173.87 1 ADD TO CART

- Purple Polished —_ §174.37 1 ADD TO CART
. Red Polished : $174.37 1 ADD TO CART
nk Polishe

$174.37 1 ADD TO CART
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Shapeways

» Stabilirea orientarii de fabricatie se face cu ajutorul sagetilor.
Optiunea de Zoom este disponibila.

Set Your Desired 3D Printing Orientation

Use the arrows to set a 3D printing orientation for your model. If you're unsure, it's best to leave
this to our 3D printing engineers.

This 3D viewer visualizes the stepping (layers) that may be visible on your print's surface.
Stepping is less noticeable on Polished Strong & Flexible finishes.

Top

2016-1-RO01-KA202-024578

This 3D viewer visualizes the stepping (layers) that may be visible on your print’s surface.
Stepping is less noticeable on Polished Strong & Flexible finishes.

Top

Bottom

CANCEL SAVE ORIENTATION
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Sculpteo

* Sculpteo

* Necesita crearea unui cont de utilizator

‘55culpteo 3D Printing  Laser Cutting  Pricdng  Company Blog  # 1iv  dian_popescu@yahoo.com

YOUR ONLINE 3D-PRINIING SERVIC T

<
‘ Upload a file l
2016-1-RO01-KA202-024578
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Sculpteo

* Incdrcarea si vizualizarea unui model STL

SSCUIptEO 3D Printing  Laser Cutting  Pricing  Company Blog % v dian_popescu@yal

Upload a file

. i ?
o ‘/ o | D V_Vhat fllt-? should you u?IOf;\d_ 4 )

‘ Complete

Design name * SSculpteo 3D Printing  Laser Cutting  Pricing  Company Blog # iV dian_popescu@yahoo.com

luni_binary

luni_bina 'Y by dian_popescu@yahoo.com
Description

® Unit Price: $8.72

ships on April 14, 2017

Other available production services:

© Express: $19.43
Visibility @ Let people w Ships by April 13, 2017, guaranteed
vl .| O Orderaco © Economy: $6.98
[ Customize Ships from April 21, 2017, save up to 30% !
Includes sales taxes
Category 1 x3$872=$8.72
| Review & Checkout
*Required
3D Print Settings
Cookies help us deli s
Loading 3D model A Material Plastic
v < = Color White
Finish Raw
Materials Optimize Review Layer Standard (100 - 150um)
Thickness
Plastic $8.72 per item. Ships in 3 working days.
P a el Qrale Aol J - | occ

Cookies help us deliver our services. By using our services, you agree to our use of cookies. Learn more m W4 Leave a message [

2016-1-RO01-KA202-024578
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Sculpteo

* Informatiile despre pret si data de livrare sunt oferite
instantaneu dupa alegerea materialului si a procedeului de
printare 3D.

SSCUIPtEO 3D Printing  Laser Cutting  Pricing  Company Blog % iin  dian_popescu@yahoo.com

Review & Checkout

3D Print Settings

Material Metal (Laser melting)
Type Aluminium
Finish Rough

Scale 455 x 307 x 365 mm
Weight:

w <

]

169g

Optimize Review

$89.98 per item. Ships in & working days.

QOur Aluminum (AlSi7Mg0.6) is 3D printed using SLM (Selective Laser Melting) technology. This
material has good mechanical properties, which makes it very suitable for producing molds. It is
durable and lightweight, particularly effective in areas requiring a high strength/mass ratio and
sQod thermal conductivity.

Materials

Plastic

Resin (Polyjet)

arts produced by SLM rival those produced by traditional methods

We offer a raw finish, but contact us for a quote on different finishes.

2016-1-RO01-KA202-024578
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Sculpteo

ol

* Exista si posibilitatea verificarii modelului ca rezistenta sau
grosime de pereti.

SSCUlptEO 3D Printing  Laser Cutting  Pricing  Company Blog % iz dian_popescu@yahoo.com

Could ship by April 13, 2017, if you choose
Standard White Raw Plastic
Includes sales taxes

1 x $89.98 = $89.98

Review & Checkout

3D Print Settings

Material Metal (Laser melting)
Type Aluminium
Finish Rough
L 2cm 1
i 1in

Scale 455 x 307 x 365 mm

w oS

Weight:
16.9g
Materials Optimize Review
Solidity Check 3D Print Dossier - FinalProof
The material you chose has a solidity threshold of around 3D Print Dossier provides a full breakdown of every aspect of
1mm. your 3D Print by email, including FinalProof, Solidity Check,
scale blueprints and a full quote if available.
THEkehing Bow) [~
Cookies help us deliver our services. By using our services, you agree to our use of cookies. Learn more m &4 Leave a message

2016-1-RO01-KA202-024578 Co-funded by the

Erasmus+ Programme
of the European Union




Sculpteo

* Sculpteo poate, de asemenea, sa genereze un dosar de printare
3D care contine toate informatiile si verificarile prezentate.

Here's your full, free analysis of "luni_binary", as of April 11, 201
created using Sculpteo’s in-house technologies. You can review a
the details of your 3D print offline and in your own time.
luni_binary
1 unit, $91.98 ( Includes sales taxes )

Material metal_sim_aluminium_rough

Finish raw

Scale 45.5 x 30.7 x 36.5 mm

Solidity Check (Page 3)

Different materials have different physical characteristics, notably fragility. Very thin parts
your design may be fragile or even unprintable. This can cause frustration, delays and
damaged items.

To help avoid this, our Solidity Check illustrates the areas of your design that, at this sc
and in this material, would likely break or be too thin to safely print.

See your design from multiple angles and verify its solidity at a glance.

Blueprints (Page 4)

Some 3D file formats don't include information on the units or absolute scale. While you
set the units and scale at any time on the 3D print page, it's always helpful to see a 1:1s
illustration of your design.

Just print this document at actual size and you'll have 1:1 scale blueprints of your design
confirmation and validation.

Quote

-

Front Right Top
Left Bottom

Too Thin Looks Good 0 i

= T

Solidity Check provides a heatmap of fragile areas (marked red) in your design. Despite these automatic checks,
all designs go through a supplementary manual check, just to be sure.

By crealing an account on Sculpteo and filling in your delivery details, we could attach a

2016-1-RO01-KA202-024578
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i.Materialise

* ji.Materialise

0
SIGN IN -\'_.I Empty cart

. . L]
/ WLA’/ {é:e’ DESIGN BUY SELL LEARN INSPIRE UPLOAD 3D MODEL
.

@uality. Great Price.

. W e 7 Introducing Standard Resin
A AN |

LEARN MORE

This website uses cookies to ensure you get the best experience on our website. By using our services, you agree to our use of cookies.
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i.Materialise

e Se incarca modelul, se alege materialul, culoarea, finisarile si
cantitatea.

* Pretul este afisat instantaneu.
Upload 3D Model

95 x| 7299 |x 23 mm

Quantity
( 1 = + x1456€=1456€
Price
@
ADD TO CART
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BuildParts

 BuildParts

* Necesita crearea unui cont de utilizator

847.639.1000 Online Quote File Specs Submit File

@ BUILDPARTS

CIDEAS Rapid 3d Printing, Fabrication and Manufacturing

Services Processes Materials Idea Center About Us Q Contact Us

-

Q

Select your CAD program in the pulldown menu to view the recomir ended settings for exporting an STL file ‘

Accepted file formats

Although we recommend and prefer the STL format, C.ideas can accept and convert the following 3D files:
Parasolid (.x_b, x_t), IGES (.iges, .igs), STEP (.step, .stp) and native Solidworks files, 1997 through 2012.
Most CAD applications can export or save designs as a STL (stereolithography file), which is the native format that our RP equipment utilizes.

Saving your .stl file in the Binary format, (an available option in most applications) rather than ASCII, is recommended and will dramatically lower the file size. Decrease
the file size even further, compression software like WinZip works well, use these prior to emailing your request for a quote.

If there are any obvious anomalies, errors or faceting, we will notify you prior to building your order.

Send your file(s) via email to: quote@buildparts.com
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BuildParts

 Optiunea True-Quote in BuildParts

e Pasi:incarcare model; alegere procedeu si material, alegere
orientare de fabricatie, rezolutie, finisare si cantitate.

oideas True-Quote

Accourt

PROPERTIES OF FILE IN VIEWER

@ Build Process and Material
@ s orteasure @
@ Build Orientation @ Finish Level

UNITS OF MEASURE OF FILE IN VIEWER

X /|
PROM MATERIAL / RESOLUT] INISHING

2016-1-RO01-KA202-024578

VIEW YOUR STL DRAWINGS - VIRTUAL BUILD QUOTE YOUR PARTS - PLACE YOUR 3D BUILD ORDERS HERE

Patent-Pending Virtual-Build True-Ouote™ Technology

Please choose one of the following:

AUTO QUOTE STL FILES

Click below to access CIDEAS True-
Quote.

True-Quote accepts STL files under 25mb
each. For larger files (or CAD files of other
types) use our Manual Quote Request option
located to the right.

Note: True-Quote uses pop-ups so be
sure to add a pop-up exception for
truequote buildparts.com before you
proceed. CIDEAS recommends Chrome
for the smoothest operation.

MANUAL QUOTE

Click below to SECURELY upload your
files for a manual quotation.

CIDEAS accepts most major file
formats, but we prefer; STL, IGES,
Step, SAT or Parasolid.

The manual upload tool accepts
individual files up to 150mb.

You should receive a quote within a
few hours of submitting.

it

For questions or comments contact a project manager: 847 639-1000

Build Process and Material

ABS M100 v

ABS M30

ABS M30i

ABS P400

ABS P500

Millimeters

Bounding Box: X=2.0 NV TeINE P

PC

PROCESS/MATERIA
PC-ABS

PGSO

ULTEM 1010

Co-funded by the
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BuildParts

 Modelul este incarcat si orientat de catre utilizator

wsw YOUR STL DRAWINGS - VIRTUAL BUILD QUOTE YOUR PARTS - PLACE YOUR 3D BUILD ORDERS HERE _ Weicome
; Diana Popescu
ur Patent-Pending Virtual-Build True-Quote™ Technology you

@ideas True-Quote

buildp com
o N | <
PROPERTIES OF FILE IN VIEWER

Varianta_dintr-o_bucata
ready to quote this part.

Varianta_dintr-o_bucata stl
Size: 1.173 kb
Raw Extents: X=53.00 Y=7299 Z=23.00

@ Resolution
@ Build Process and Material @ Standard 010 slice v

Large Part 013 slice
® ®
LR High Res 007 slice
® ®

UNITS OF MEASURE OF FILE IN VIEWER

Finish Level

Millimeters

Bounding Box: X=3.02in. Y¥=2.28in. 7=0.8%in SR Supprt Remoyed S

! Primed/Painted A Side

PROCESS/MATERIAL / RESOLUTION / FINISHING e

FOM

8 Color Match Paint A Side P Zero XYZ

ABS M100 Natural (color shown is approximate)
Standard 010 slice Color Match Paint A and B Side .
STD:Support Removed Animatic:t

Chemically Sealed .
.
Other See Comments

Show Hide

2016-1-RO01-KA202-024578
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BuildParts

* Platforma genereaza o cotatie pentru obiectul de printat 3D

v P T [ varanta_ointr-o_pucata
@ Account ready to quote this part.
PROPERTIES OF FILEIN VIEWER
of our project managers

Varianta_dintr-o_bucata.stl
Size: 1.173 kb.
Raw Extents: X=5300 Y=7299 7=23.00

@ Build Process and Material
@ Units of Measure @
@ Build Orientation @ Finish Level

UNITS OF MEASURE OF FILE IN VIEWER

QUOTATION

\\\ Created: Apr 11 2017 4:32am CST

Millimeters

Bounding Box X=291in. Y=214in Z=0.81in Diana Popescu University Politehnica din Bucuresti CIDEAS Inc. www.buildparts.com
dian_popescu@yahoo.com 125 Erick Street 847 639-1000
0040744649727 - Unit 115 847 639-1983 FAX
FROCESS/NATERIAL /RESOLUTION FINISHING Bucharest, Romania 060032 Crystal Lake, IL 60014

FDM

ABS M100 Natural (color shown is approximate)
Standard 010 slice

STD:Support Removed

@ I File Name & Part Extents Process & Resolution Material & Finish UNIT PRICE EXT. PRICE
o Varianta_dintr-o_bucata.stl FDM ABS M100
oS 1 | 1 Q. 2 91in. x 2.14in. x 0.91in_ Standard .010 slice Natural $71.28 $71.28

3TD:Support Removed v

View Recent Quoles

Comments:

QUOTE TOTAL $71.28

*Excludes Tax
**Excludes Shipping

Print H Download PDF | | Email PDF | | Save Quote \

Co-funded by the
Erasmus+ Programme
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BuildParts

* Sesiune de lucru:
- Descarcati un fisier STL dintr-o arhiva online

- Alegeti cel putin doi furnizori de servicii online de printare 3D si
incarcati fisierul pe site-urile/platformele acestora

- Alegeti material si procedeu de fabricatie

- Comparati preturile de fabricatie ale furnizorilor

2016-1-RO01-KA202-024578
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Printarea 3D pe imprimante low-
cost cu depunere de filamente
de material
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Scopul si rezultatele Tnvatarii

Scopul modulului: S3 ofere informatii despre stabilirea orientirii de
fabricatie, a parametrilor de proces si despre
fabricarea unui obiect utilizand o imprimanta 3D
cu cost redus, precum si informatii despre mai
multe aplicatii software pentru imprimante 3D

Numar de ore:

Rezultate invatare: Cunostinte despre importul modelului STL fn
software-ul imprimantei 3D, scalarea i
pozitionarea obiectului in spatiul de lucru al
masinii, stabilirea parametrilor de proces,
sectionarea modelului

Cunostinte despre aplicarea operatiilor de post-
procesare pentru obiectele printate 3D

2016-1-RO01-KA202-024578 Co-funded by the
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Continutul cursului

* Printarea 3D a unui obiect utilizand aplicatia Z-suite
pentru imprimantele Zortrax 3D

* Printarea 3D a unui obiect utilizand aplicatia Cura
pentru imprimantele Ultimaker sau RepRap

* Printarea 3D a unui obiect utilizand aplicatia Slic3r
pentru imprimantele RepRap

* Printarea 3D a unui obiect utilizand aplicatia ReplicatorG
pentru imprimantele RepRap, Makerbot Replicator, Thing-O-
Matic

Co-funded by the
Erasmus+ Programme
of the European Union
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Printarea 3D utilizand
aplicatia Z-suite
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Printarea 3D utilizand aplicatia Z-Suite

* Aplicatia Z-Suite pentru imprimantele Zortrax 3D

* Modelati un obiect intr-un software de modelare 3D sau descarcati-I
dintr-o arhiva online ca fisier STL.

* Daca obiectul este generat intr-un software 3D CAD, salvati-l ca model
STL.

* Verificati i, daca este necesar, corectati modelul STL utilizand Netfabb.

Y Cana Vs - o]
Y st ENOVIAVSWPM e  Edt  Miew Insedt  Jooks  Mindow  Help

NeRe. ' an R ABZ ¥ BB MP B4 BRE3AA BT EE

Obiect — modelat in software 3D CAD
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Printarea 3D utilizand aplicatia Z-Suite

* Deschideti un model STL in Z-Suite prin tragere (drag-and-
drop) sau cu icon-ul Add Object.

 Butoanele mouse-ului pot fi utilizate pentru manipularea
obiectului (buton 1-rotire, scroll-zoom, buton 2-pan).

B z-suite v1.501

Ad3ugarea Z-SUITE MODEL  UBRARY &  Login or Regist er
unui obiect
. roweneoey ZOTHTQX
multor obiecte ——>®
Eliminare —_— '@

Optiuni .
- Spatiu de lucru
obiect 4 .
otire 0 . %
eplasare B

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Z-Suite

e Orientarea modelului in spatiul de lucru al imprimantei 3D
trebuie sa fie realizata astfel incat sa fie satisfacute anumite
criterii stabilite de utilizator, de exemplu: reducerea
structurii suport, amplasarea suprafetelor importante pe
verticala sau orizontala, amplasarea gaurilor astfel incat
axele lor sa fie de-a lungul directiei de fabricatie etc.

e Rotirea poate fi realizata in jurul axelor x, y si z.

 Obiectul este selectat prin plasarea mouse-ului pe una
dintre suprafete si facand click cu butonul 3 al mouse-ului.

2016-1-RO01-KA202-024578

Co-funded by the
Erasmus+ Programme
of the European Union




Printarea 3D utilizand aplicatia Z-Suite

* Orientarea modeluluiin spatiul de lucru al masinii.

n erasmusstl - Z-Suite v1.5.0.1

Z-SUITE
ZASU”E MMMMMMMMMM
MODEL ROTATE e -~ : - B
* Orientarea 2
000 - pom
W
- 2

Obiect rotit cu 270 grade in jurul axeiy
Orientarea 1

2016-1-RO01-KA202-024578 Co-funded by the
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Printarea 3D utilizand aplicatia Z-Suite

« De asemenea, obiectul poate fi deplasat pe platforma de
fabricatie utilizand butonul Move.

 Obiectul poate fi scalat utilizand butonul Resize cu valorile
dorite de-a lungul directiilor x, y si z.

B srmmvaiant - 2-5ume v

Z-SUITE wooe. | Lamasy & Login or Regist o

Obiectul
scalat

obiectului

Noile dimensiuni ale
obiectului ""\J

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Z-Suite

 Obiectele pot fi taiate cu optiunea Split. De exemplu, in
figura de mai jos obiectul este taiat cu planul zx.

B erasmusst - Z-Suite vi S0

Z-5UITE MoOEL Loy

sPuT ; Taiere cu planul zx

+

x| 65288

Plan de tadiere

SPLIT

2 SPLITALL

/ Doud obiecte

- Fiecare obiect rezultat din aplicarea optiunii Split poate fi exportat separat.
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Printarea 3D utilizand aplicatia Z-Suite

e Stabilirea parametrilor de proces: material, grosime strat, grad

de umplere a stratului (infill), numar de straturi depuse la baza

piesei, numar de straturi depuse la partea de sus a piesei viteza
de depunere etc.

IIIIIII MODEL UBRARY &  Login or Register

PRINT SETTINGS 7 roweeosy ZOMTTAX

2016-1-RO01-KA202-024578

Co-funded by the
Erasmus+ Programme
of the European Union




Printarea 3D utilizand aplicatia Z-Suite

* Pentru fiecare material sunt disponibile anumite valori ale
grosimii stratului.

* Accesarea optiunii de pregatire pentru printare 3D (Prepare to
print) determina inceperea sectionarii obiectului pe baza setarilor
parametrilor de proces. Sunt generate traiectoriile capului de
extrudare pentru depunerea materialului pentru obiect si pentru
structura sa suport. In Z-Suite, materialul pentru model este afisat
cu albastru, iar material pentru suport cu gri. Fiecare strat de
material poate fi vizualizat in Z-Suite utilizand optiunea Pause din

TOOlS . B crasmusstl - Z-Suite v1.5.0.1
Z-SUITE T PRINT SETTINGS  ?

* Informatii despre timpul T . e
de fabricatie (estimativ) si Y | g |z s
consumul de filament (in N
metri si grame). ol

ZPETG
Z-PCABS
Z-ABS
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Printarea 3D utilizand aplicatia Z-Suite

* \izualizare strat cu strat

- erasmus.stl - Z-Suite v1.5.0.1

Z-SUITE MODEL LIBRARY &  Login or Register

' Vizualizare Structura
PAUSE ? rowereosy 2OMTTQX

0 / strat cu strat suport
J— _—

INSERT

Obiect

1 Remove All

Structura
suport pentru
baza

=

 BACK

Estimarea timpului de fabricatie si a
consumului de material
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Printarea 3D utilizand
aplicatia Cura
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Printarea 3D utilizand aplicatia Cura

* Aplicatia Cura pentru imprimantele 3D Ultimaker sau Reprap

 Se deschide un model STL. Implicit acesta este amplasat in
mijlocul platformei de fabricatie. El este sectionat imediat
dupa import, informatiile despre timpul de fabricatie si
consumul de filament fiind afisate.

- o x
il dit View Settings Extensions Preferences Help
[ PLA (Print core 2)
I —— = ‘[ ) 04 ~ | [p v
/| Normal Qualty 0.1 %~
[ ‘
[ \‘7 _— —= — — Print Setup Recommended custom |
|
“ I | " D @ .
| ‘l XX
\‘ Hollow Light Dense Solid
| ‘| “ | HelperParts: | v | i late Adhesion
| |
|1 | ‘| Print support using PLA (. v‘
|
|| Ultimaker’ ‘\ | E——
| |
bl e T‘K |
: l ‘ |
\ @® == |
= o 0 |
\ | R |
s ¢ Readytosave to File
...............
curq' @ 17h34min Il 1212m/~955 Save to File ‘
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Printarea 3D utilizand aplicatia Cura

 Obiectele pot fi deplasate pe platforma utilizand primul
buton al mouse-ului, pot fi rotite cu al doilea buton al
mouse-ului si marite/micsorate (zoom) cu rotita de defilare.

Bun

Edit Waew Setings Exterions. Preferercer Help

- o b
File
e > I .
Printer: -

STL
Deplasare ——>f&8 /4 eerae

¥ 43, 2
E Z 0

witer:
Coordonatele TR v i core 2)

obiectului pe Print core & Material AADA ~ | PLA
platforma Profle: | Normal Qual ity

Scalare

Rotire

Oglindire —@I4 K 1 prntseup [ fecommended [EEORES m
. 11
seari ——L1 REN
Vederi —)E Wolow  Ught  Dense  Sobd
5 — | A e ey, | HelperPans: - ~ | Print Build Plate Adhesion
obiect i s _
¥y | ] Y S et | [Printsupport usin PLAL..
Lapers

Need help impraving your prints? Read the Lltimaks

Informatii despre

curda. obiect
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Printarea 3D utilizand aplicatia Cura

 \izualizarea straturilor.

G Cura

File Edit View Settings Extensions Preferences Help

Solid
X-Ray
® layers

7

y

7
2 4
PI//////Z///’//
4

Bcura

File Edit View Settings Extensions

2016-1-RO01-KA202-024578

Preferences  Help

e
N

L

Ly
e
.

y
y
>
-

5/;

7

vy
v
e
4
4

v
Vi
y
Y
-
4
. 4
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Printarea 3D utilizand aplicat

la Cura

Diferite setari ale parametrilor de proces

B d

Jlamsig

Printer: Ultimaker 3 v——=3 3D printer type P MRS

|D PLA (Print core 1)

P

B PLA (Print core 1) O PLA (Print core 2) ﬁ Material E—— (A0 <] [ra =
. 5 Profile: -_ ABS
Print core & Material: AAD.4 v | | PLA v | il | Normal Quali.  pe
Nylon
Profile: N | Quali v | Print Setup [ Recommend Rl
: el Qualtty | A
Infill: e : S -
Print Set: — i :::' ; Manage Materials...
rin etu L on b Y
p Custom | Hollow PLA " Dense Solid
- ’ ‘ Helper Parts: o ] Prin.Wdhesion
Infill: > 0’ !
’ " | | Print support using_ PLA{... » ]
FaAWAN |
L i ™ |
Hollow Ligh Dense Solid "
) Setari recomandate
Helper Parts: l + | Print Build Plate Adhésjon

|_Print support using PLA (... v

Hollow — fara umplere
Light — 20% umplere

Dense — 50% umplere
Solid — 100% umplere

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Cura

e Setari uzuale pentru imprimata 3D

Printer: | Ultimaker 3 ¥
Print core & Material: [An0.4 v | EASS v |
Profile: [ Mormal Quality 0.1 * v |

Print Setup W

= Quality
Layer Height
1 shell
Wall Thickness.
Top/Bottom Thickness
3 infill
Infill Density
11l Material

& 0.1 mm

Printing Temperature
Build Plate Temperature
Diameter
Flow
Enable Retraction

©) Speed

3% Cooling

L Support

= Build Plate Adhesion

Ready to Save to File

Save to File

2016-1-RO01-KA202-024578

== Build Plate Adhesion ~
Build Plate Adhesion Type # [Brim
Build Plate Adhesion Extruder & :I-:_IPlA{Print c.v|
Brirm Width Fil7 mm |
Jk Dual Extrusion . 4~ |

Printer: | Ultimaker 3 ~ ‘ Enable Prime Tower
I Prime Tower Size
CTTCTTETT - o merie R
Print core & Material: AAD.4 - | | ABS B ‘ Prime Tower Y Position
I — % special Modes
profile: Normal Quality *~ | Geode file
Ready to Save to File -
A generation
Print Setup FKW —
Print Speed i|ss mmis | SevetoFiw |
Travel Speed | 250 mm/s G |74 2
s : [ :
Print Acceleration | 4000 mmJ/s?
p—— General | - ety
Travel Acceleration | 5000 mm/s Seang Settlng VlSIbI’It\!
... i —
Print Jerk |25 mm/s ‘ Materials IB] ace s
- 2 iy A S =
Travel Jerk |30 mmis Prime Tower ¥ Postion 2]
3% Cooli : e [ prime Tower Fow
gone — - [ Wipe Nozzie on Prime Tower
Enable Print Cooling [v] B
L. Support L [ Enable Oaze Shiekl
Enable Support i []0oze Sheld Angle
Support Extruder i 4 [[] 0oze sheid Dstance
Support Pl t & | Everywhere v | % £ Mesh Fixes
Lu?po lacemen . | Everywt } oo
= Build Plate Adhesion o Sess
Build Plate Adhesion Type [ Extensive Stkching
Build Plate Adhesion Extruder [J Keep Dscoanected Faces
Brim Width fi|7 mm ~ T Special Modes.
/L Dual Extrusion < 4 [P Sequence
Infi Mesh
Ready to Save to File [JInfi Mesh Order
[Surface Mode
r - [] sprakze: Outes Contour 4|
| Save to File -
Defauks Close
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Printarea 3D utilizand aplicatia Cura

. . "j UM3_erasmus.gcode - Notepad = | ps ;
* Exemplu de fisier Gcode
X u I I r C File Edit Format View Help F
G1 X43.202 Y65.811 E13.57466 L
) UM3.erasmus.gcode - Notepad — O % G1 X43.615 Y65.222 E13.58532 -
G1 X44.091 Y64.683 E13.59597

File Edit Format View Help

|;START_OF_HEADER fe
3HEADER_VERSION:®.1

3FLAVOR: Griffin

G1 X44.623 Y64.199 E13.60662
G1 X45.286 Y63.778 E13.61728
G1 X45.833 Y63.424 E13.62794

SGENERATOR.NAME : Cura_SteamEngine M204 5625

3GENERATOR.VERSION:2.3.1 M205 X6

;GENERATOR.BUTILD DATE:2016-11-04 GO F4285.7 X46.161 Y63.655

3 TARGET_MACHINE.NAME :Ultimaker 3 M204 5500

;EXTRUDER_TRAIN.®.INITIAL TEMPERATURE:200 M285 X5

;EXTRUDER TRAIN.®.MATERIAL.VOLUME USED:77341 G1 F1200 X46.813 Y63.401 E13.63831

3 EXTRUDER_TRAIN.®.MATERIAL.GUID:506c9f@d-e3aa-4bd4-b2d2-23e2
3EXTRUDER_TRAIN.®.NOZZLE.DIAMETER:©.4

3BUILD PLATE.INITIAL_ TEMPERATURE:8@

3PRINT.TIME: 63254

G1 X47.49 Y63.224 E13.64867
G1 X48.183 Y63.125 E13.65904
G1 X48.792 Y¥63.103 E13.66674

SPRINT.SIZE.MIN.X:0 G1 X79.911 Y63.103 E14.12905
3PRINT.SIZE.MIN.Y:@ G1 X80.61 Y63.143 E14.13942
3PRINT.SIZE.MIN.Z:@ G1 X81.299 Y63.262 E14.14978
3PRINT.SIZE.MAX.X:215 G1 X81.97 Y63.46 E14.16014

3PRINT.SIZE.MAX.Y:215 G1 X82.615 Y63.732 E14.17851
3 RINT.STZE NAXZ:200 G1 X83.143 Y64.03 E14.17949

3END_OF_HEADER

;Generated with Cura_SteamEngine 2.3.1 Glixs L1 ived .0d4 Pld 100y

G1 X83.751 Y63.609 E14.19045

To G1 X84.37 Y63.283 E14.20081
Go2 E@ G1 X85.022 Y63.@3 E14.21117

G1 X85.699 Y62.852 E14.22154
M1e9 S200 G1 X86.392 Y62.753 E14.23191
GO F15000 X181 Y2.1 72 G1 X86.911 Y62.731 E14.23961
G2aa G1 X91.956 Y62.731 E14.31434

G1 F150@ E-6.5 G1 X92.655 Y62.771 E14.32471

3LAYER COUNT:498

L LAYER:® G1 X93.344 Y62.89 E14.33507

M107 G1 X93.388 Y62.903 E14.33575

M204 S625 G1 X154.194 Y62.903 E15.23649

M205 X6 G1 X154.893 Y62.943 E15.24686

Gl z4 G1 X155.582 Y63.062 E15.25721

GO F4285.7 X45.502 Y63.2 72.27 G1 X156.253 Y63.26 E15.26758

§304, 3580 G1 X156.898 Y63.532 E15.27795

b v
>
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Printarea 3D utilizand
aplicatia Slic3r
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Printarea 3D utilizand aplicatia Slic3r

* Aplicatia Slic3r pentru imprimantele RepRap 3D
* Deschiderea modelului STL cu optiunea Add

* Manipularea obiectului: rotire (buton 1), marire/micsorare si
pan (rotita de defllare) pan (butonul 2)

g s Deschidere STL_ Rotire obiect (45grade)
Fle Plater Obpert et Help /
s Fi

Informatii despre

2016-1-RO01-KA202-024578 Co-funded by the
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Printarea 3D utilizand aplicatia Slic3r

Taierea obiectului in * Scalarea obiectului in Slic3r
Slic3r

File Plater Object Window Help
Plater

G slica

G sicyr

File Plater Object Window Help
Print Settings Filament Settings  Printer Settings

4 Add.. |4 Delete |3 DeleteAll |8 Arange & @ |@ @ oI Scale. g% Split |0 Cut. |G Settings..
erasmus.stl

Plater  print Settings  Filament Settings Printer Settings
| o Add.. o Delete

X DeleteAll |§ Amange Q@@ D i Scale. |37 Spit |0 Cut. |3 Settings..
Cut

z v
Keep: Upper part{/]Lower part:

Rotate lower part
upwards:

Perform cut

Scale

Enter the scale % for the selected object: =

oK Cancel

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Slic3r

e Setari printare 3D Setari filament Setari imprimanta 3D

& Slicar ]
File Platasmm@biest. Window Help G sicxr § siicar
pffter  PrintSettings Fil\nent Settings Printer Settings Rile Flates M Otyect File Plater Object Window Help
Plater  Print Setti Plater  Print Settings Filament Setti
Filament ? ;
Layer height: mm Size and coordinates
Perimeters: 3 IE {minimum) Diameter: ] mm -
3| 4 ipli Bed shape: giSet...
Solid layers: Top:| 3 [EBmM: 3 Extrusion multiplier: 1
R
Infill Temperature (*C) 7 offset:
Fill density: 20 v|% Extruder: First layer| 200 %‘Othcr layerss 200
Fill pattern: Honeycomb ~ Bed: First layer; 0 gother layers: 0 .
Top/bottom fill pattern: Rectilinear ~ irmware
Want more options? Switch to the Expert Mode. k3:codefiavor: RepRap (Marlin/Sprinter/Repetier)

Support material
Generate support material: 1 Extruder
Pattern spacing: 25 mm Nozzle diameter: _ mm
Contact Z distance: 0.2 (detachable) mm
Don't support bridges: Retraction
Raft layers: [:] Length: 2 mm (zero to disable)

Lift Z: 0 mm
Speed Wipe while retracting: O
Perimeters: 60 mm/s
Infill: 80 mm/s Start G-code
Travel: 130 mm/s G28; home all axes

G1Z5F5000; lift nozzle
Brim
S C—
Other

XY Size Compensation: [:i mm

Want more options? Switch to the Expert Mode.

End G-code

M104 50 ; turn off temperature
G28 X0 ; home X axis
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Printarea 3D utilizand aplicatia Slic3r

& slicar

File Plater Object Window Help

Plater PrintSettings Filament Settings Printer Settings

General

Layer height:
Perimeters:

Solid layers:

Fill density:
Fill pattern:
Top/bottom fill pattern:

Support material

Generate support material:

Pattern spacing:

Contact Z distance:

2016-1-RO01-KA202-024578

0.3 mm

3 % (minimum)
Top:| 3 [%Bnttom:| 3

20 v|%

Honeycomb N

Rectilinear

Line

Concentric
Honeycomb

3D Honeycomb
Hilbert Curve
Archimedean Chords

Octagram Spiral

0.2 (detachable) mm

G slicar

File Plater Object Window Help

Plater ~ Print Settings Filament Settings Printer Settings

General

Layer height:
Perimeters:

Solid layers:

Infill

Fill density:
Fill pattern:
Top/bottom fill pattern:

Support material

Generate support material:

Pattern spacing:

Contact Z distance:

Nan't cunnart bridnec

Setari ale umplerii stratului: densitate, model umplere,
model de umplere strat baza/top.

mm

03
3 LT:_ (minimum)

Top:‘ 3

[‘—fﬂnﬁom:‘ 3 =]

=

20 v|%

Honeycomb

Rectilinear

Concentric
Hilbert Curve
Archimedean Chords

Octagram Spiral

2.5 mm

0.2 (detachable)

mm
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Printarea 3D utilizand aplicatia Slic3r

e Setari ale diametrului filamentului, uzual 1.75 mm sau 3 mm.
& siicr

File Plater Object Window Help
Plater  Print Settings Filament Settings  Printer Settings

Filament

Diameter: g mm

Extrusion multiplier: 1

Temperature (°C)

Extruder: First layer{ 200 }%IOther layers:) 200 }%
Bed: First layer; 0 %0&1& layers: 0 g

e Setari ale formei si dimensiunii platformei.

§ sicx
File Plater Object Window Help
Plater  Print Settings Filament Settings Printer Settings

Bed Shape X

Bed shape: iSet. SR

Rectangular

Sa A2 |yiam |
QOrigin: x: u

oK Cancel

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Slic3r

* \izualizarea straturilor

@ slicar - X
File Plater Object Window Help

Plater  Print Settings Filament Settings Printer Settings

3 Add. |G Delete |X DeleteAll @ Arange D@ G| D25 Scale. |3 splt |0 Cut. |l 5 settings.. |

_@Bxport STL... LExport G-code...

Name Cop... Scale
erasmus.stl 1 100%

Alegerea unui strat

%

Info

Size: 139.60 x 68.75 x 50.00 Volume: 103888.84
Facets: 560 (1 shells) Materials: 1
Manifold: Yes

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Slic3r

* \izualizarea straturilor

@ slicar

later Object Window Help

later print Settings  Filament Settings  Printer Settings
g Al g Delete X DeleteAll @ Amnge O © @ D[] Scale. |3 Spit |4 Cub. p Settings..

2
LR

5.60

B Jo  Jereiby Layes |

G-code file exported to C:\De_: ode

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Slic3r

 Mai multe optiuni sunt disponibile in modul Expert care
poate fi accesat din meniul File.
QS-’CBr

File Plater Object Window Help

Plater ilamentSettings Printer Settings

General
Preferences Pt
Layer hei Gl
Perimete
Mede: i
Solid lay :_'mp:e =
: mple
Check for updates: w § sicy
Remember output directory: File Plater Object Window Help
Infill Auto-center parts: M Plater Print Settings ~Filament Settings  Printer Settings
R dens) | gk oued peveessins ‘Simple Mode v|B®  Fiament
Fill patte| $b Filament Color B
2 Cooling ;
Top/bott 0K | ‘ Cance Diameter: 175 mm
Bxtrusion multiplier: 1
Temperature (°C)

Extruder First layer, 200 %‘Other layers: 200 .
Bed: First layer: 0 %&her layers:| 0

EinEn

2016-1-RO01-KA202-024578
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Printarea 3D utilizand aplicatia Slic3r

e Setari pentru viteza Setari avansate

5 Slic3r
File Plater Object Window Help 9 Slic3r
Plater  Print Settings Filament Settings Printer Settings File Plater Object Window Help
Simple Mode v|EH® | specd for print moves Plater = Print Settings Filament Settings Printer Settings
;-} Layers and perimeters Peri o 60 mm/s Simple Mode il Ee Extrusion width
77 Infill :
e 2 Small eters: 15 m/s or % =
Skirt and brim Ta pemeters IS ‘d Layers and perimeters Default extrusion width: 0 mm or % (leave O for auto)
External perimeters: 50% mm/s or % 2/2' Infill e
- 5 sl Skirt and brim FI!SF ayer: 200% mm or % (leave O for default)
Sofid infilk ) e h'l Support material Perimeters: 0 mm or % (leave O for default)
e Top solid infilk 15 mon/s or % External perimeters: 0 mm or % (leave O for default)
. Notes Support material &0 mm/s Infill: 0 mm or % (leave O for default)
Support material interface: 100% mm/s or % Output options Solid infill: 0 mm or % (leave 0 for default)
Bridges: 60 mm/s. Top solid infill: 0 mm or % (leave O for default)
Gap filk 2 mm/s Support material: 0 mm or % (leave O for default)
ed fi -print
Speed for non-print moves Overlap
Infill/perimeters overlap: 15% mm or %

Modifiers

. Flow
First layer speed: E] mm/s or %

Bridge flow ratic:
Acceleration control (advanced)

| I

Perimeters: 0 mm/s* Other
. 2z
e i s XY Size Compensation: mm
Bridge: 0 mm/s* =]
. Threads: Y
First layer: 0 mm/s* :
e E—l A "
aul mm/s’
Autospeed (advanced)
Max print speed: 80 mm/s
Max volumetric speed: 0 mm'/s
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Printarea 3D utilizand
aplicatia ReplicatorG
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Printarea 3D utilizand ReplicatorG

* Aplicatia ReplicatorG pentru imprimantele RepRap 3D
printers, Makerbot Replicator, Thing-O-Matic

* Aplicatia trebuie rulata ca Administrator si necesita Python

* Deschiderea unui model STL seface cu optiunea Open din File

“““““

Vizualizarea

— obiectului

xxxxx

Generate GCode
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Printarea 3D utilizand ReplicatorG

 Obiectele pot deplasate, rotite, oglindite (obiectul este
orientat in oglinda fata de x, y sau z) sau scalate.

L] L]
Deplasare obiect Rotire Scalare
Move Object Rotate Object Scale object
| Center |
| Put on platform | Lay flat
Rot:
Ix_—"m ” - | inches->mm
|‘l’_—||1D ” | _mrn—>inche5
[z ] |z |
N
Lock height
Lef drag to scake o bject

2016-1-RO01-KA202-024578
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Printarea 3D utilizand ReplicatorG

e Accesarea optiunii de estimare a timpului de printare: 3h 1min

A ReplicatorG - 0040 . X
File Edit GCode Machine Thingiverse Help
E Estimate Ctri+E
| Simulate Ctri+L

Generate Ctrl+Shift+G
Not Conne

Build Ctri+B
erasmus R S

Stop +Perioc Preview

GCode Generator >

Default xr

Edit Slicing Profiles... Ctrl+R
Xz

T = i, 5 s sy,
e A 0 ) 00 S iy i o 25 g

Material realizat cu sprijinul financiar al Comisiei Europene. Continutul prezentului material reprezinta responsabilitatea
exclusiva a autorilor, iar Agentia Nationala si Comisia Europeana nu sunt responsabile pentru modul in care va fi folosit

continutul informatiei.

YZ

View
Move
Rotate
Mirror
Scale

Generate GCode
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Printarea 3D utilizand ReplicatorG

* Tabloul de control al imprimantei 3D

A ReplicatorG - 0040
File Edit GCode Machine Thingiverse Help

) ‘ ‘ || re Machine Type (Driver) > 8
’ Connection (Serial Port) >
Control Panel Ctri+)
Upload new firmware...
Machine information...
Preheat Machine

Preview

R ,
- X B I

q0x

Homing

Jog Controls Extruder Motor Contral

Jog Mode —

- Motor Speed (RPM) o |

(amm < —

T 1 Extrude duration [ss  ~|
X0 || centerx = . i
— ) Motor Control | reverse || stop || forward |
Yo || centery [Erecll] [E<oo) [IWonardn|

zo || CemterZ | Eyryder Temperature Controls

i TSR IR M PLA Extruder Target (°C) :U j M PLA Extruder Current (°C) 0

Temperature Chart

XY Speed I 480 immfmm. o

Z Speed 1 1480 | mm/min. —
260
150

Stepper Motor Controls o0

Enable || Disable | S
|| Disable | . |
[ LED Color ] E==
View
Move

Mirror

I Scale i
Generate GCade |

|
|
Rotate |
|
|
|
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Printarea 3D utilizand ReplicatorG

Lista driverelor de imprimante 3D disponib

A ReplicatorG - 0040
File Edit GCode Machine Thingiverse Help

Machine Type (Driver) >
Connection (Serial Port) >
Control Panel Ctrl+)

Not Connected

model

Upload new firmware...
Machine information

erasmus

The Replicator Single

The Replicator Dual

Replicator 2X

Replicator 2

Thingomatic w/ HBP and Stepstruder MK7 (Sailfish)

ila in ReplicatorG

Thingomatic w/ HBP and Stepstruder MK7 (Accelerated)
Thingomatic w/ HBP and Stepstruder MK7

Thingomatic w/ HBP and Extruder MK6 (Volumetric)
Thingomatic w/ HBP and Extruder MK6 (Accelerated)
Thingomatic w/ HBP and Extruder MK6 (Accelerated Volumetric)
Thingomatic w/ HBP and Extruder MK6

Thingomatic w/ HBP and Extruder MK5

Thingomatic w/ HBP and Dual Stepstruder MK7 (Sailfish)
Thingomatic w/ HBP and Dual Stepstruder MK7
Thingomatic w/ Frostruder

Thingomatic w/ ABP and Stepstruder MK7 (Accelerated)
Thingomatic w/ ABP and Stepstruder MK7

Thingomatic w/ ABP and Extruder MK®6 (Accelerated)
Thingomatic w/ ABP and Extruder MK6

Thingomatic w/ ABP and Extruder MK5

Cupcake w/ heated build platform

Cupcake w/ automated build platform

Cupcake w/ Gen4 electronics and ABP

Cupcake w/ Frostruder

Cupcake Basic

3G 5D Cupcake+ABP (Pololu XYZ, Mk5/6+Pololu Extruder, Sailfish)

Default xXr

Xz 74

3G 5D Cupcake+ABP (Pololu XYZ, Mk5/6+Gend4 Extruder, Sailfish) View
3G 5D Cupcake+ABP (Gen4 XYZ, Mk5/6+Gen4 Extruder, Sailfish) Move
3G 5D Cupcake+ABP (Gen3 XYZ, Mk5/6+Gen4 Extruder, Sailfish) Rotate
3G 5D Cupcake (Pololu XYZ, Mk5/6+Pololu Extruder, Sailfish) Mirror
3G 5D Cupcake (Pololu XYZ, Mk5/6+Gen4 Extruder, Sailfish) ok

3G 5D Cupcake (Gen4 XYZ, Mk5/6+Gen4 Extruder, Sailfish)
3G 5D Cupcake (Gen3 XYZ, Mk5/6+Gen4 Extruder, Sailfish)
Other Bots

Generate GCode

Co-funded by the
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Printarea 3D utilizand ReplicatorG

* Generarea traseelor capului de extrudare se face cu Gcode-
>Generate; In Preferences se stabileste calea catre Python

* Necesita Skeinforge sau un alt software de sectionare (cum
ar fi Slic3r).

A\ ReplicatorG - 0040

File Edit GCode Machine Thingiverse Help
Ctrl+E
Ctrl+L
Ctrl+Shift+G =
Ctrl+B
Ctrl+E
Ctrl+Period

A, Preferences — O 4

Basic Advanced

Choose model color | Choose background color

Firmware update URL: |http://firmware.makerbot.com/firmware.xml
>

EdbSiiang Pronlcs Gt Arc resolution (in mm}: |1 Skeinforge timeout: -1
Swap Toolhead in gcode
Merge st for Dualfxtrusion Ctri+D Debugging level (default INFO): | INFO v

[JLog to file Log file name: |

["] Preheat builds Toolhead Right: 75 | Toolhead Left: |75 Platform: |75

Generating toolpath for erasmus | Select Python interpreter. |

Iz,
= Generating toolpath for erasmus On ReplicatorG launch: (@) Open last opened or saved file () Open new file

Generator: Slic3r 0.X - Experimental
Filling (layer 5 of 500)

[ View Preferences Table { Reset all preferences | Close

Total progress:

rrrrr

2016-1-RO01-KA202-024578
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Printarea 3D utilizand ReplicatorG

* Rezultatele sectionarii obiectului

A\ ReplicatorG - 0040 = X
File Edit GCode Machine Thingiverse Help

Not Connected

erasmus | model

Preview
Default XY
hrd

View
Move
Rotate
Mirror

Scale

Generate GCode
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Printarea 3D utilizand ReplicatorG

 Exemplu de Gcode generat de aplicatia Replicator G

A\ Not Connected - ReplicatorG - 0040 =
File Edit GCode Machine Thingiverse Help

(DIENES

: generated by Slic3r 0.7.1 on 2017-04-15 at 14:23:50

; layer height = 0.1
; perimeters = 3

; solid_layers = 3

; £ill_demsity = 0.4

; nozzle diameter = 0.4

; filament diameter = 1.62
; extrusion multiplier = 1
perimeter_speed = 30
infill speed = 80
travel_speed = 130

; extrusion width ratio
; scale = 1

; single wall width = 0.56mm

H150 5100 ; set bed temperature

M104 5220 ; set temperature

(#+*+ start.gcods for The Replicator, single head *+++)

M103 (REN off)

M73 PO (enable build progress)

621 (set units to mm)

G680 (set positioning to absolute)

(*+** begin homing *=++)

GL6Z X Y F2500 (home XY axes maximum

G161 % F1100 (home % axis minimum)

682 Z-5 (set I to -5)

GL 20.0 {zove I to "O")

GL61 Z FL00 (home 3 axis minimum)

M132 X Y Z A B (Recall stored home offsets for X¥ZAB axis)

(*###% end homing *#%%)

Gl X-110.5 Y-74 EL50 F3300.0 (zove to waiting position) R
< >
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3DP si antreprenoriat
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Scop si obiective Invatare

Scopul modulului: Sa inspire si sa ajute tinerii sa demareze o
afacere bazata pe imprimarea 3D

Numar ore: 3 ore

Rezultatele invatarii: * Cunostinte despre oportunitatile din
imprimare 3D in antreprenoriat

* Constientizarea cerintelor intr-o afacere
bazata pe imprimare 3D

2016-1-RO01-KA202-024578 Co-funded by the
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Cuprins

* Exemple de afaceri 3D si start-ups
e Surse de finantare

 Competente solicitate pentru o afacere cu imprimare
3D

e Oportunitati pentru liber profesionisti

2016-1-RO01-KA202-024578
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Exemple de afaceri 3D si
start-ups
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Afaceri 3D si start-ups

Imprimarea 3D ofera mari oportunitati pentru investitii,
avand din ce in ce mai multi antreprenori si potentiali
clienti interesati de posibilitatile pe care aceasta le ofera.

2016-1-RO01-KA202-024578 T Co-funded by the
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Servicii de imprimare 3D

Companii care imprima
obiecte pentru tine

Exemple:
 Shapeways
3D Hubs
* i.materialise

e Sculpteo
e iMakr
e MakeXYZ

Ponoko

2016-1-RO01-KA202-024578
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Repozitorii 3DP

MakerBot Thingiverse DASHBOARD EXPLORE CREATE Q CreativeTools ~ =T

Platforme care ofera . ... .
modele pentru Featured Thinge
imprimare 3D

Exel ' I p | e . Featured Thing| Featured Thing|
(]
Fight The Power Pencil Holder Customizable Cable Tie Customizable Word Glasses Customizable Chainlink Brac...
by imdb by Jetty by leoedin by sethmoser

* Thingiverse e S kA
* GrabCAD |
. S ket C h fa b STAMPY - Wax Seal Stamp C... Pool Cue Bridge Customizable Zoetrope Customizable Battery Case (...

by TheNewHobbyist by bytemedwb by SamM by walter
3 days ago 5 days ago 3 days ago 20 days ago

L]
* YouMagine
 Cults3D
Preassembled Secret Heart ... Cartoon Character Maker - A... Blizzard of Unigue Snowflakes Snap On Portal BooksStand

.
. by emmett by sethmaser by laird by humberto
O r ra X I ra ry 1 month ago ¥ days ago 3 months ago 10 days ago
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Huburi imprimare 3DP

Retele de
imprimante 3D.

Exemple:
 3DHubs
 MakeXYZ
* Fiverr

2016-1-RO01-KA202-024578

@ 3D HUBS

3D Print

CNC

Resources

My orders v Start a 3D Print 20

b

Get a quote from this Hub

Specialties

Prototyping Engineering

About

We are an engineering & design company
offering complete engineering services for
product development, from concept to mass
production. Supplied services include 3D/2D
CAD design, 3D modeling, Reverse
Engineering, Rapid Prototyping, 3D printing,

Co-funded by the
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Alte idei de afaceri 3DP

Furnizare training 3DP

- Productia de imprimante
3D

- Servicii de prototipare
-  Moda imprimata 3D

- Piese si produse imprimate
3D

- Alimente imprimate 3D

- Crearea modelelor 3DP

2016-1-RO01-KA202-024578
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Productia de imprimante 3D

e Design si productie imprimante 3D

* Procurarea siimprimarea 3D a componentelor necesare,
asamblare, calibrare si comercializare imprimante 3D

Exemple:

 Makerbot, Formlabs (SUA)

« BQ, BCN3D (Spania)

 WASP, Roboze, Sharebot (Italia)
e Zortrax, Sinterit (Polonia)
 Symme3D, Build3DParts (Romania)

2016-1-RO01-KA202-024578
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Obiecte personalizate

O mare varietate de
modele pot fi create
prin imprimare 3D.

Co-funded by the
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Prototipuri

Prototiparea este una dintre cele mai importante aplicatii
ale imprimarii 3D.

2016-1-RO01-KA202-024578 Frsez) Co-funded by the
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Moda imprimata 3D — genti

Poseta Berna Clutch de la Odo Fioravanti, lansata in 2017 la Paris, are
forme curbe si este inspirata de structura urbana unica a orasului
Berna. Este o editie limitata si realizarea ei prin intermediul imprimarii
3D a fost o solutie eficienta din punctul de vedere al costurilor.

Odo Fioravanti — Clutch Berna

2016-1-RO01-KA202-024578 A% a Co-funded by the
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Bijuterii imprimate 3D

Exista numeroase exemple in domeniul bijuteriilor.
r

Omri Revesz a creat
colectia Penrose.

Co-funded by the
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Bijuterii imprimate 3D

Nervous System, o alta afacere de succes, creeaza
bijuterii inspirate de stiinta si tehnologie.

Se bazeaza pe modul in care
modelele si formele apar in
natura si creeaza structuri
matematice care permit
obtinerea unor obiecte mai
complicate, unice si
personalizate cu ajutorul
imprimarii 3D.

Nervous System

2016-1-RO01-KA202-024578
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Haine imprimate 3D

Danit Peleg a realizat o intreaga colectie folosind
imprimanta 3D de acasa.
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Prototipuri si piese pentru ceasurli

ZGOD. Zegarki, o afacere poloneza, creeaza ceasuri cu carcase
imprimate 3D.

Fossil foloseste imprimare 3D pentru prototipuri. Designul poate fi
ajustat oricand si reprintat 3D, astfel producerea prototipului
devine mai ieftina si dureaza mai putin.

Fossil watches ZGOD Watches. Zegarki

Co-funded by the
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Jucarii imprimate 3D

Nenumarate modele pot fi realizate prin imprimare 3D.
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Dispozitive medicale imprimate 3D

Aplicatiile imprimarii 3D in scopuri medicale includ
protezele si parti ale corpului.
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Obiecte personalizate imprimate 3D
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Alimente imprimate 3D

Mai multe tipuri de alimente pot fi realizate prin
imprimare 3D in design-uri indraznete.
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Surse de finantare
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Oportunitati de finantare

Surse:

Investitii personale
Capital privat
Incubatoare si acceleratoare de afaceri
Imprumuturi bancare
Angel Investors

Fonduri nerambursabile

N o U A W

Crowdfunding

2016-1-RO01-KA202-024578
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Crowdfunding

KICKSTARTER

ulule

INDIEGOGO.

2016-1-RO01-KA202-024578
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Competente necesare
pentru afaceriin 3DP
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Com petente necesare

In functie de idea de afaceri, unele competente specifice ar
putea reprezenta un atu in fuctionarea cu succes a afacerii.

Aceste competente pot fi dobandite in cadrul cursului 3DP.

= 3DP

2016-1-RO01-KA202-024578 e Co-funded by the
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Competente de design

Creativitate — Generarea unor noi concepte
Desen — reprezentarea obiectelor pe hartie

. ,,," 3 .nqi 1 ¥,
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Competente de marketing

 Cunoastere a nevoilor clientilor
* Analiza pietei

responses

=.c:marketing

w1
g
=

management= ¥ e 2 |
C u St'o m e rm products development cullnchng antify

5]
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Competente tehnice si de inginerie

* Matematica, stiinte, fizica, chimie, mecanica

SKILLS

R T

LOADING ...
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Competente IT
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Oportunitati pentru
liber-profesionisti
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Oportunitati pentru liber-profesionisti

 Cererea pentru liber-profesionisti in imprimare 3D este
in crestere

 Majoritatea joburilor care solicita expertiza in
imprimare 3D:
* Ingineriindustriali si mecanici
* Software developers
* Designers
 Marketing managers

Co-funded by the
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Site-uri Freelancing

 Upwork

* Guru.com
 CAD crowd
 peopleperhour
* Freelancer

* Xxplace

Co-funded by the
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Useful Topic Related Links

L Tube R

Upwork.com

Guru.com

CAD Crowd

3D Printing Job Board

The MediaBistro
https://www.symme3d.com/

https://www.kickstarter.com/

www.indiegogo.com

https://3dprinting.com/3d-printing-
service/

10 Amazing 3D Printing Startups

Co-funded by the
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Design pentru imprimarea 3D
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Scopul si rezultatele Tnva

Scopul modulului: Sa ofere informatii despre defectele des
intalnite la piesele imprimate 3D si despre
regulile de design pentru imprimarea 3D a
pieselor si ansamblelor, in vederea reducerii
incidentei acestor defecte.

Numar de ore: 3 ore

Rezultate invatare: * Cunostinte despre defectele pieselor
imprimate 3D cu tehnologia FDM

* TIntelegerea influentei orientdrii de fabricatie
asupra calitatii si proprietatilor mecanice ale
piesei.

* Cunostinte despre regulile de design pentru
imprimarea 3D a pieselor si ansamblelor

2016-1-RO01-KA202-024578 Co-funded by the
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Continutul cursului

e Tipuri de defecte la piesele
imprimate 3D prin FDM

* Rolul orientarii de fabricatie
in imprimarea 3D

e Reguli de design pentru
imprimarea 3D a pieselor si
ansamblelor

2016-1-RO01-KA202-024578 Co-funded by the
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Prioritatile cursului

Fused Deposition Modelling (FDM) va fi considerata ca tehnologie
de imprimare 3D in studiu de caz pentru defecte.

Prioritateﬁ cursului

| |
' Fused Deposition | Stereo Lithography Selective Laser Altele...
. Modelling (FDM) 1 (SL) Sintering (SLS) De ex. Laminated
: : Object Manufacturing
' : _ . (LOM):
: Materie prima: : Materie prima: Materie prima: _ _
. filament din polimeri | Rdsina Iichit{é o [bere el Materie prima:
| : szl polimeri, ceramics, hartie
| |
I

metal)

2016-1-RO01-KA202-024578
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Tipuri de defecte la piesele
imprimate 3D prin FDM

2016-1-RO01-KA202-024578




Defecte ale pieselor imprimate 3D FDM

* Cauzele defectelor sunt clasificate in functie de etapa in care
acestea apar

» C(lasificarea se aplica imprimarii 3D in general, nu numai FDM

FE=T/,)ssesmemememememmEmEmEmm—m-—= i re/|==/============ r=|=========== |
Erori procesare date | Defecte de fabricatie :: Defecte post-
1 !y procesare
1
1

:

Procesul de

Modelare Pregatirea |
3D CAD fisierelor STL imprimare 3D I

[ =
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Erori procesare date

* Erorilegate de pregatirea datelor, cauzate de:

1. Generarea fisierelor STL: erori inerente datorate
discretizarii modelului 3D CAD. Rezolutia fisierelor STL
poate fi setata in timpul generarii lor in programul CAD.

STL File Save As Options hd

®Binary O ascr

0% 100%
s v
0% 100%
Aspect Ratio: 21.500000 [ |
0% 100%
[ allow to Internal Mesh Nodes [ Export Colors
(a] ==

Rezolutie medie a Rezolutie mica a
fisierelor STL fisierelor STL

2016-1-RO01-KA202-024578 Co-funded by the
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Erori procesare date

2. Lipsa unor structuri suport: software-ul le poate omite,
in mod eronat, lucru care poate duce la defecte in
timpul procesului de fabricare.

Defecte cauzate de
lipsa unei structuri
de suport

2016-1-RO01-KA202-024578 Co-funded by the
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Defecte legate de procesul FDM

 Defectele legate de procesul FDM includ:

1. Goluriintre umplere si contur: umplerea are un model
diferit fata de conturul piesei

Conturul piesei
Umplere

Co-funded by the
Erasmus+ Programme
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Defecte legate de procesul FDM

2. Urme: pot sa apara pe suprafata piesei din cauza miscarii
de du-te-vino a extrudorului in planul XY.

Urme

2016-1-RO01-KA202-024578 Co-funded by the
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Defecte legate de procesul FDM

3. Efectul de scara: din cauza sectionarii modelelor CAD 3D
in straturi

Efectul de scara

2016-1-RO01-KA202-024578
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Defecte legate de procesul FDM

4. Calibrarea gresita a imprimantei 3D: poate duce la
rezultate dezastruoase.

2016-1-RO01-KA202-024578 oo Co-funded by the
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Defecte legate de procesul FDM

5. Structura de suport nu se dezlipeste
de piesa: uneori structura de suport se
dezlipeste foarte greu, probabil din
cauza setarilor gresite de temperatura.

6. Deformari: piesa se deformeaza din
varii motive: orientarea de fabricatie
incorecta, uzura suprafetei de
imprimare etc.

2016-1-RO01-KA202-024578 Co-funded by the
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Defecte de post-procesare

* Aceste categorii de defecte includ:

1. Material de suport neindepartat: pot exista anumite parti
interne (de ex. acoperisul cladirii prototip de mai jos) care
fac dificila detasarea materialului de suport.

Material de suport
intepenit

2016-1-RO01-KA202-024578 Co-funded by the
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Rolul orientarii de fabricatie
In imprimarea 3D
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Rolul orientarii de fabricatie

* Orientarea pieselor are un rol esential in FDM, mai ales pentru:

1. Rezistenta piesei (piesele FDM au rezistenta mai mica pe
directia verticala)
2. Tipul si cantitatea de material de suport

3. Timpul necesar pentru finisarea piesei

Material de suport Material piesa

Co-funded by the
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Efectele orientarii de fabricatie

Cum afecteaza
orientarea de
fabricatie FDM
o piesa
imprimata 3D ?

You [T}

2016-1-RO01-KA202-024578

https://www.youtube.com/watch?v=oyukaFkl_GQ
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Reguli de design pentru imprimarea
3D a pieselor si ansamblelor
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Design pentru piesele imprimate 3D FDM

* Aceste reguli au fost clasificate pentru a reflecta cele 3 etape
principale ale ciclului de imprimare 3D:

. . r
Reguli de design pentru pregatirea Reguli de design pentru :l Reguli de design

atelor | fabricare || post-procesare
i1
i1
1

|

—
L \
I ' - :

Modelarea 3D Pregdtirea | Procesul de

] CAD fisierelor STL :: printare 3D :: ,
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Design pentru pregatirea datelor

1. Aplicare caracteristici forma
(decupaje, intarituri, canale, gauri)
pt. imbunatatirea proprietatilor
mecanice ale piesei, reducerea
timpului de fabricatie si a costului
materialelor.

Adaugarea unui decupaj -
e mai putin material

2. Pentru gaurile mici trebuie
verificat cel mai mic diametru al
filamentului extrudat, acesta '
dictand dimensiunea minima ce

poate fi obtinuta.

2016-1-RO01-KA202-024578 Co-funded by the
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Design pentru pregatirea datelor

In cazul ansamblelor, trebuie luat
in considerare un joc suficient de
mare intre piesele imbinate (de
ex. 0.5mm)

Atentie - aceasta poate variade la o
imprimanta FDM la alta — trebuie
verificate specificatiile tehnice pentru
imprimanta 3D folosita.

2016-1-RO01-KA202-024578 Co-funded by the
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Design pentru pregatirea datelor

4. Aplicare de gauri, decupaje etc.
pentru inserarea altor componente,
cum sunt etichete RFID, circuite
electronice, insertii metalice filetate,
in timpul procesului de imprimare.
(in majoritatea cazurilor, imprimarea
poate fi pusa pe pauza.)

5. Colturile ascutite trebuie evitate, pe
cat posibil, deoarece sunt

concentratori de tensiune pentru Colturi rotunijite pentru a
obiectele printate FDM. elimina concentrarea
tensiunilor
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Inserare parti metalice in piesele FDM

Procedura de
inserare a
elementelor
metalice In
piesele FDM

You [T}

2016-1-RO01-KA202-024578

https://www.youtube.com/watch?v=A_BcU7ipHew
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Design pentru pregatirea datelor

5. Este recomandabila setarea
grosimii minime de perete in
functie de grosimea stratului.

Daca grosimea minima de perete a
piesei (T) este 0.3mm, atunci
grosimea stratului (t) este 0.1mm;
dacaT=0.75mm, t=0.25mm.

Astfel, se minimizeaza efectul de
scara.
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1. Selectarea materialului are un rol

Design pentru fabricarea FDM

fundamental in determinarea
oroprietatilor piesei, inclusiv cele
mecanice, termice, chimice si
electrice.

. Materialul influenteaza grosimea
stratului, de unde rezulta o
influenta directa asupra calitatii
suprafetei (de ex., grosimea min.
pt. ABS este cca. 0.13mm, in timp
ce pentru PC este de cca. 0.18mm)

= e T
o R ¥ e
o e

Cartus ABS folosit in FDM
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Design pentru fabricarea FDM

3. Gradul de umplere a stratului (infill) trebuie selectat in functie
de destinatia piesei.

Acest parametru are un efect direct asupra proprietatilor
mecanice ale piesei, consumului de material si timpului de

fabricare.
L. CatalystEX - SessionB_Edit_Extrudeetc

“roperties .
Laver resolution: | 0.0130 e et
Model inkeriar: |5parse - high density w
Suppart Fills |SHART w
Mumnber of copies: |1
STL units: Millimeters

U scale: |m

Elrs
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Design pentru fabricarea FDM

4. Trebuie verificat ca unitatile de masura ale modelului STL sunt
aceleasi cu cele din software-ul imprimantei 3D.

gssionB_Edit_Extrudeetc

¥ ! s HHT
_ ==
asi
ile Tvpes and Processin
rientation and View
acks

T Pack [ Printer Status | Printer Services | gk

>

Numher |:||: |:|:||:||E5: i : T — W e

Properties

STL rits: Inches e

Model interior:

Support Fill

Millimeters

Mumber of copiess

L scale:

STL Size (inches)  ®: B4l i 213 7142

enlarge

Add to o |

ok | T [e——
i |

&

i
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Design pentru fabricarea FDM

5. Pentru a creste calitatea suprafetelor si precizia, trebuie
selectata cea mai mica rezolutie a stratului.

L CatalystEX - SessionB_Edit_Extrudeetc
e Yiew Tooks Help

i Dynamic Help
-
0 Basics
ile Types and erocessin
rientation and Vi

JES

>

al Orientation | Pack [ Printer Stalus | Printer Services | 4P| HeT
Ad':l"E-'r rEleutan: u.ulau [$5T1200 (Dimension SST 1200e5) ¥ | [ Manage 3D printers... |
Madel interior: Sparse - high density v |
Layer resolution: 0.0130 v | ot

Model interior:

Suppart Fill: SMART W |

Support Fill

Mumber of copiess

inte
It all and easily
open an .stl file that represents a 30
part, process the file, and print the
part.

Mumber of copies:

STL units: Inches

Millimeters
-3le:

STL Size (inches)  ®: B4l i 213 7142
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Efectul vitezei de imprimare

Rezultatele
obtinute la
imprimarea
FDM cu diferite .

viteze. 23
Material: PLA. :

You [T}
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1. Prevederea de gauri pentru

2016-1-RO01-KA202-024578

Design pentru post-procesarea FDM

drenarea materialului de
suport solubil in timpul post-
procesarii.

. Cu cat sunt mai multe structuri
de suport, cu atat calitatea
suprafetei va fi mai scazuta.
Trebuie reduse structurile de
suport cand se pregatesc
fisierele pentru imprimarea 3D.

Model de mumie egipteana cu materialul de
suport prins in barbie
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Useful Topic Related Links

N Dedicated CAD package on Design for 3DP
\(i11] Tube | L .

FDM for End-Use Parts:
%ST RATASYS" Tips and Techniques for Optimization

YOIJ TUI]B Inserting Metal Inserts Into 3D Printed Parts
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Studil de caz pentru stimularea
spiritului antreprenorial, creativitatii
y inovérii

gForm \
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Scop si rezultatele Tnvatarii

Scopul modulului: Furnizarea de cunostinte de baza in domeniul
afacerilor bazate pe imprimarea 3D

Numar de ore: 2 ore

Rezultate invatare: * Intelegerea impactului tehnologiei de
imprimare 3D in diverse afaceri

* Dobandirea cunostintelor necesare pentru
lansarea si consolidarea de afaceriin
domeniul imprimarii 3D
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Cuprins curs

* Imprimarea 3D - studii de caz in architectura si arta

e Studii de caz in imprimarea 3D pentru domeniul
medical

* Tehnologia imprimarii 3D ca suport pentru inovare si
creativitate

* Imprimarea 3D - studii de caz pentru formare si
educatie

* Imprimarea 3D - studii de caz in inginerie si industrie
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Imprimarea 3D - studii de
caz In architectura si arta
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Imprimarea 3D Tn arhitectura si arta

Imprimarea 3D - solutii revolutionare si inovatoare pentru
companiile de arhitectura, pentru muzee, cladiri de patrimoniu
national si, de asemenea, pentru clientii obisnuiti.

2016-1-RO01-KA202-024578 e Co-funded by the

Erasmus+ Programme
of the European Union



Imprimarea 3D 1n arhitectura si arta

Beneficii:

* cresterea productivitatii: orice
design complicat devine tangibil
foarte rapid;

* folosirea mai multor culori si
materiale diferite (inclusiv
reciclabile);

* flexibil la cerintele clientului;

* re-editare, re-utilizare, re-
imprimare, partajare.
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Studii de caz In imprimarea
3D pentru domeniul medical
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Imprimarea 3D in domeniul medical

Bio-imprimare 3D — timpurile in care
masinile pe care le-am conceput
construiesc organe si alte parti din
noi.

* Tehnologie: topirea sau
depozitarea materialelor cum ar fi
plasticul, metalul, ceramica,
pulberile, lichidele, in straturi;

* Vizualizare: ajuta la pregatirea si
planificarea unor operatii
chirurgicale complexe.
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Imprimarea 3D in domeniul medical

Proteze pentru inlocuirea genunchilor,
a mainilor sau picioarelor amputate,
suporturi de sprijin pentru fracturi,
ochi, nas pentru pacientii cu mutilare
faciala etc.

e functional, versatil, usor de
personalizat;

* realizare intr-o zi;

* preturi accesibile.
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Imprimarea 3D in domeniul medical

Proteze - brate si picioare robotizate
imprimate 3D

* numai in Statele Unite ale Americii,
aproape 200.000 de amputari sunt
efectuate in fiecare an;

e imprimare mai usoara si mai rapid3;
e asamblare usoara si rapida;

* pret scazut al protezelor imprimate 3D
fata de tehnologiile clasice.
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Imprimarea 3D in domeniul medical

Proteze oculare

* o imprimanta 3D poate produce 150
proteze oculare/ora si reduce costurile cu
97% fata de versiunile realizate manual
existente.

Protezarea urechii externe

* sute de mii de oameni au suferit leziuni
ale urechilor din cauza ranilor provocate
de gloante, cancer al urechii sau
malformatii ale urechii externe;

* oamenii de stiinta creeaza urechi noi cu
ajutorul imprimarii 3D si a celulelor stem
umane.
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Imprimarea 3D inh domeniul medical

Bio-imprimarea 3D de tesuturi si organe

* 0 masina de imprimat bio este capabila de a imprima tesuturi
umane;

* piele 3D imprimata pentru persoanele arse;

* provocarea: mentinerea tesuturilor mai mariin viata, gasirea de
materiale pentru imprimare bio 3D.

* inima printata 3D ajuta la dezvoltarea cateterului multidirectional
Sigma, ce poate salva multe vieti.
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Imprimarea 3D in domeniul medical

Imprimarea 3D Dental - Dinti,
implanturi, danturi si coroane
dentare;

* personalizat, model exact;
* realizare rapida;

 proces curat - mult mai putin
murdar decat metoda cu ipsos;

» diverse materiale;

* pret accesibil;

 usor de stocat in formate digitale.
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Imprimante 3D In Medicina si Sanatate

Imprimarea 3D in chirurgia
maxilo-faciala si orala -
implanturi dentare si coroane;

* ajuta dentistul sa puna
diagnosticul si sa decida cu
privire la tratament;

e creeaza modele si ghiduri de
foraj chirurgicale pentru defecte
congenitale, leziuni sau
indepartare de masa osoasa;

* durata procesului: aprox. o ora.
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Tehnologia 3DP ca support
pentru inovare si creativitate
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Imprimare 3D-Creativitate si inovatie

Tipareste propriul membru bionic

e permite oricui din lume sa descarce si sa imprime 3D
propriile membre bionice;

* proiectul de afaceri - Mainile bionice low-cost care arata si
se simt bine - a castigat finala Intel “Make it wearable”
Challenge (250.000S).

Co-funded by the
Erasmus+ Programme
of the European Union
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Imprimare 3D - Creativitate si inovatie

Sistemul energetic integrat

* tehnologii energetice curate intr-o cladire si un vehicul imprimate
3D;

 conectati un vehicul electric hibrid, alimentat cu gaz natural, cu o
cladire alimentata cu energie solara pentru a crea un sistem energetic
integrat.
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Imprimarea 3D - studii de caz
pentru formare si educatie
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Imprimarea 3D In pregatire si educatie

Revolutioneaza sala de clasa

* stimuleaza creativitatea si inovarea;
* incurajeaza potentialul artistic;

* creeaza cetateni responsabili digital;
* incurajeaza munca manuala;

* promoveaza munca in echipa;

* rezolva probleme din lumea reala.
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Imprimarea 3D in formare si educatie

Revolutioneaza sala de
clasa

* Chimie - modele de
structuri si substante
moleculare complexe

* Biologie - studiul sectiunii
transversale a diferitelor
organe, structuri osoase.
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Imprimarea 3D in formare si educatie

Revolutioneaza sala de clasa

* Proiectare si Inginerie -
elevii pot imprima propriile
lor prototipuri: automobile,
piese de motor etc.
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Imprimarea 3D in formare si educatie

Revolutioneaza sala de clasa

* Istorie - elevii pot imprima
artefacte si cladiri istorice
pentru examinare;
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Imprimarea 3D In formare si educatie

Revolutioneaza sala de clasa

* Jocuri - elevii pot imprima elemente ale unor jocuri vechi sau pot
inventa jocuri noi;

* Instrumente muzicale - design nou pentru instrumente obisnuite sau
crearea unora noi.
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Imprimarea 3D - studii de
caz In inginerie si industrie
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Imprimarea 3D 1n inginerie si industrie

Revolutioneaza industria de
automobile

* Proiectarea motorului - modele noi

* Imprimarea 3D este cea mai eficienta
si economica metoda aflata la dispozitia
designerilor pentru modificarea
proiectelor.
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Imprimarea 3D 1n inginerie si industrie

Schimbarea industriei

 producatorii folosesc imprimarea
3D pentru fabricarea elicelor

* revolutioneaza modul in care
sunt create prototipurile si
modelele
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Imprimarea 3D in inginerie si industrie

Fabricarea produselor industriale

* Oportunitate pentru companiile
mai mici, permitandu-le sa
concureze cu companiile mai mari
si sa ofere consumatorilor
posibilitatea de a alege

e piata de reparatii si intretinere
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Imprimarea 3D in inginerie si industrie

Fabricarea roduselor industriale

e productie mai ieftina si mai
eficienta pentru industria auto,
medicala si aerospatiala.
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Useful Topic Related Links

*Imprimanta 3D — o revolutie in Arhitectura si
Design - https://www.youtube.com/watch?v=cOaqRkLP4l|

« Sagrada Familia, modelul pentru imprimare 3D

_ https://www.youtube.com/watch?v=UJ8NcKNIZzg
YOIJ TUhe ecasa imprimata 3D

http://apis-cor.com/en/about/news/first-house
\(1[1] Tube

* Imprimarea 3D pentru arhitecti:
http://my3dconcepts.com/3dp-for-architects-Im/
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Useful Topic Related Links

* Bio-imprimare 3D
https://www.youtube.com/watch?v=s3CiJ26YS U

« Imprimare 3D casti personalizate:
https://www.youtube.com/watch?v=5YB8BjOn6B0

* https://www.youtube.com/watch?v=XvcpC424HAI

*Proteza brat:
https://www.youtube.com/watch?v=JDL16rmwgHw

- Imprimarea 3D in Educatie
https://www.youtube.com/watch?v=X5AZzOw7FwA

2016-1-RO01-KA202-024578 T Co-funded by the
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Viitorul tehnologiilor de
imprimare 3D
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Scop si obiective Invatare

Scopul modulului: Sa prezinte o vedere de ansamblu asupra
viitorului tehnologiilor de imprimare 3D

Numar ore: 2 ore

Rezultatele invatarii: * Intelegerea riscurilor si reglementarilor
potentiale legate de imprimarea 3D

e Cunostinte despre trenduri si directii de
dezvoltare in imprimarea 3D
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Schema de prezentare

* Mit si realitate in imprimarea 3D
* Riscuri si reglementariin imprimarea 3D
* Trenduri si directii de dezvoltare in imprimarea 3D

* Exemple

2016-1-RO01-KA202-024578
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Mit si realitate In
Imprimarea 3D
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Mit si realitate In imprimarea 3D

Miturile provoaca un amestec de entuziasm si dezamagire in
privinta imprimarii 3D, putand duce la incetinirea dezvoltarii si
adoptarii pe scara larga a acesteia.

_ mit Realitate

Imprimantele 3D sunt Preturile variaza intr-o gama foarte
prea scumpe larga si incep de la aproximativ 100
de dolari.

Imprimarea 3D este doar Exista foarte multe tipuri de

pentru plastic materiale care pot fi imprimate 3D:
metal, lemn, rasina, fibre carbon,
bio-materiale, alimente, beton etc.

2016-1-RO01-KA202-024578 e Co-funded by the

Erasmus+ Programme
of the European Union




Mit si realitate In imprimarea 3D

Mt Realitate

Imprimantele 3D pot In prezent, nu este posibil3
produce organe umane.  imprimarea 3D a organelor.
Obiectele se fabrica mai Imprimarea 3D este mai lenta
repede prin imprimare decat metodele conventionale de
3D. productie.

In fiecare casa va exista, in  Sunt prea putine aplicatii pentru a

curand, o imprimanta 3D. justifica efortul si costurile legate
de achizitionarea si operarea unei
imprimante 3D de catre o
persoana obisnuita.
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Mit si realitate In imprimarea 3D

_ mit Realitate

Unele obiecte costa Costurile prototiparii pot fi reduse cu
mai putin daca sunt ajutorul imprimarii 3D, dar produsele
produse prin fabricate in serie costa mai mult in
imprimare 3D. cazul imprimarii 3D decat in cazul
metodelor conventionale.
Imprimarea 3D este Imprimarea 3D este convenabila
pentru productia de pentru obiecte personalizate sau,
serie. posibil, in cazul fabricarii obiectelor cu

forma foarte complexa, in serie mica.
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Riscuri si reglementari
Imprimarea 3D
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Riscuri — proprietati intelectuale

Imprimarea 3D permite copierea si replicarea usoara a designului si
a produselor.
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Riscuri cibernetice

Proiectele produselor 3D sunt fisiere software care pot fi:
* Furate si utilizate pentru imprimarea 3D a produselor

 Manipulate de catre hackeri
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Riscuri—raspunderi

Imprimarea 3D estompeaza granitele dintre diversele pozitii de pe
lantul de productie.

Cine este responsabil pentru
daunele cauzate de un obiect
imprimat 3D? Cel ce a creat
fisierul? Furnizorul imprimantei
3D? Cel ce a imprimat obiectul?

Este necesara crearea unui cadru legal clar.
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Riscuri — obiecte contrafacute

Imprimarea 3D simplifica producerea de
obiecte contrafacute.

Exista mari preocupari, mai ales in sectoare
sensibile — aerospatial, medical etc.
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Reglementari in imprimarea 3D

Reglementarile sunt necesare mai ales pentru a controla obiecele
imprimate 3D pentru utilizari potential infractionale — arme, chei,
manipulari bancomate etc.
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Trenduri si directii de
dezvoltare In imprimarea 3D
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Trenduri si directii de dezvoltare

* Imprimare 3D multi-material

* Imprimare 3D multi-colora

* Imprimante mai rapide, mai bune, mai mari si mai usor de folosit
 Modelare 3D mai usoara

* Noi aplicatii pentru imprimare 3D

Inbunatatiri ale imprimarii 3D cu metal

Cladiri imprimate 3D

Noi materiale pentru imprimare 3D
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Exemple
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Imprimare 3D multi-material/multi-color

Aplicatii: prototipuri si
modele foarte realiste;
suporti dizolvabili

Materiale disponibile: rasini,
filament dizolvabil
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Imprimare 3D cu metal

Aplicatii: prototipuri, piese
functionale, bijuterii,
implanturi medicale etc.

Materiale disponibile:
aluminiu, otel, bronz, cupru,
argint, aur, platina, titan
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Cladiri imprimate 3D

Aplicatii: case, apartamente,
cladiri de birouri, structuri pe
planeta Marte sau pe Luna

Materiale: beton, plastic,
rasini, pamant etc.
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Printuri 3D de dimensiune mare
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