ADITIVNE TEHNOLOGUE
| TEHNOLOGUE BRZE IZRADE
PROTOTIPOVA

PROIZVODNE TEHNOLOGIJE
Vjezbe



ADITIVNE TEHNOLOGUE

Osnovni pojmovi

Zahtjevi trzista u pogledu novog proizvoda:
1. Povoljna cijena

2. Vrhunski kvalitet

3. Krace vrijeme izrade

RAPID FROTOTYFING
RAPID TOOLING

i

Korisnik proizvoda

Povoljna cijena Vrhunski kvalitet
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Osnovni pojmovi

Sve tehnologije mozemo podjeliti na:
1. Subtraktivne (A), kojima se skida materijal (npr. rezanje)
2. Aditivne (B), kojim se dodaje materijal (npr. sinterovanje)

Material Subtractive 3D object Waste
Manufacturing

B

08 —

‘I:‘ == -..

- =
.

Material

Additive
Manufacturing

3D object



ADITIVNE TEHNOLOGUWE

Podjela aditivnih tehnologija

Osnovna podjela aditivnih tehnologija:

1. Proces talozenja materijala

2. Procesi zasnovani na praskastim materijalima
3. Procesi zasnovani na tecnim materijalima

Additive

Manufacturing

Material Deposition Powder Bed
Processes Processes

BinderJet

Blown Powder
‘Process:

Non-Ferrous
Alloys

Other*

“LaserMelting ElectronBeam
{LM) ) | Melting(EBM)

Liquid Bed
Processes

Stereo lithography

Thermosetting
Resin
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Podjela aditivnih tehnologija

Scanning Mimor
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Recoaler Blade
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Cured Resin Model —B&—————

Platform -—

Liguid Photopalymar —
Build Platfarm Resin

Fused Deposition Modeling (FDM) Stereolithography
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Powder Delivary --
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Selective Laser Sintering
{or Direct Metal Laser Sinteriog)



Stereolitografija

Stereolitografija je postupak koji se zasniva na ocvrSéavanju tecCne faze
fotopolimera uslijed djelovanja svjetlosti. Faze u postupku stereolitografije su:

1. lzrada 3D modela u nekom CAD softverskom paketu
2. Generisanje 3D modela u paralelne slojeve i

3. Formiranja fizickog sloja kreiranog 3D modela

Laser

A

Laserski snop

Skener (usmjerivac snopa)

Pomjerljiva platforma

| 3 2 1
Kada
. Procesirani prototip
5 ! E 7 . TeCni fotopolimer
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Stereolitografija

lzvodi se tako Sto svjetlost ocvrs¢ava fotopolimer, tvoredi jedan tanki sloj
ocvrsnutog materijala. Spustanjem platforme postupak ocvrséavanja tankog sloja
se ponavlja. Cesto se, zbog komplikovanosti konstrukcije obratka, koriste

potporne strukture (5, slika desno).

e
ot "),

i X-Y ogledalo

/ Laserski zrak

Kada

Sociva

Tecni polimer

Ravnacd

Sloj obratka

Pokretna
platforma
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Stereolitografija

Karakteristicni modeli dobijeni postupkom stereolitografije
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Fused deposition modeling

FDM je postupak koji se zasniva na nalepljivanju slojeva materijala. Materijal je obicno u
polutecnom stanju.

Plasticna Zica

Namotaj

Pogon Zice

Kretanje po
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Fused deposition modeling




Fused deposition modeling

Set Thermo-Jet mlaznica
distribuiranih po y-osi

Y-o0sa X-osa +
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Potporna
struktura

Model
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Sema postupka rada Thermo-Jet sistema
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Selective laser sintering

SLS je postupak koji se zasniva na lokalnom topljenju materijala u obliku praha, i
njegovom ocvrscavanju. lzrada se izvodi u slojevima, pri cemu se prah moze dostavljati

specijalnim valjkom (dodavanje novog sloja) ili kroz posebne mlaznice na sklopu laserske
glave.

Valjak za Izvor toplote
nanoSenje praha

24| Obradak, dobijen
u slojevima

™~ Prah kao potporna

struktura
Sistem za Vertikalno
dostavu pomjeranje
praha na dole
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Selective laser sintering

Fiber Optic
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Selective laser sintering




Proces proizvodnje dijelova

CAD sistem
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Proces proizvodnje dijelova
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Modeliranje u CAD sistemu i generisanje stl datoteka
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Proces proizvodnje dijelova

B v AR e mw mw
File View Tools Help File View Tools Help

o S —3
dimension. dimension.

General Orientation Pack Printer Status Printer Services IR General QOrientation Pack Printer Status Printer Services <P
Name: [eLITE (Dimension elite) | | Manage 3D printers... | Name: [eLrTE (Dimension elite) ) | Manage 3D printers... |
Material: Model: P430_IVR, 259.95 em?® Support: 346.84 cm? Material: Model: P430_IVR, 259.95 cm? Support: 346.84 cm?
Status: Part Done - Pack_Veliki_zupcanik Status: Part Done - Pack_Valiki_zupcanik
Elapsed time: 1:14 (100%0) Layer: 175 of 175 (100%0) Elapsed time: 1:14 (100%) Layer: 175 of 175 (100%0)

Time remaining: Time remaining:

Properties Properties

Layer resolution: Layer resalution: (01778 |
Model interiar: Model interior: [soma —  ~]
support fill: support fill: (smAaRT |
Number of copies: Number of copies: |1 =
STL units: STL units: |m
STL scale: STL scale: 10

STL Size (mm) % 3.0 ¥: 504 Z: 504 STL Size (mm) X 28.4 ¥: 18.4 Z: 184

AS:C;D Print Cancel AS:dED Print Cancel

Uvoz stl datoteka u dimension CatalystEX sistem i podeSavanje
parametara Stampe



ADITIVNE TEHNOLOGHWE

Proces proizvodnje dijelova

[B Catalystex - Veliki zupcani
elp

s

ension.

Orientation Pack

Printer Services 4

General Printer Status
W option: A B c

Orient Selected Surface:

Bottom

Degrees: Y =
Rotate: E| B B
STLscale: 1.0

Section part
| 1soview | [ Right view |

‘ Restore STL Orientation

A

STL Size (mm) X: 50.4 ¥: 50.4 Z:3.0

Process Add to
STL Pack

| Print | Cancel

File View Tools Help

—
dimension.

B CatalystEx - Mali zupcanik 5 osoving

General Orientation Pack Printer Status Printer Services

Option: \B w B

Degrees: @3 =
Rotate: & M [F
STLscale: (10

Section part

TopView | | Frontview
. IsoView | | RightView |
[ undoSTLOrientation |

‘ Restore STL Orientation

STL Size (mm) X: 18.4 Y: 184 Z:284

Process Add to
Pack

| Print ‘ Cancel

PodeSavanje orjentacije modela
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s ver R S = . o

File View Tools Help File View Tools Help

dimension. dlmenswn

General Orientation Pack Printer Status Printer Services General Orientation Pack Printer Status Printer Services

[ 7on | [ stepus | |
| Bottom | | Stepbown | ]
| All | [ st | [ All | [ some |

Pause at Layer Start:

Insert Pause

[ Topview | [ Frontview | [ Topview | [ Frontview |
[(1soview | [ ight view | [C1soview | [ wigmview |
[ UndosTLoremtstion | [ UndosTLorentation |
[ Restore STLOrientation | [ RestoraSTL Orientation |

STL Size (mm) X: 50.4 ¥: 50.4 Z: 3.0 STL Size (mm) X: 18.4 ¥: 18.4 Z:28.4

Process Add to
STL Pack

| Print | ‘Prm&s | Add to

STL Pack

| Print ‘

Lamelizacija



ADITIVNE TEHNOLOGUE

Proces proizvodnje dijelova

Definisanje rasporeda modela za Stampu i izradeni RP modeli
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