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3D Printing technologies
TexHonozauu 3a 3D Printing

Stereo Lithography— SLA —Crepeosurorpadgus

1 — Build model / UzepaxoaH moden;
2 — Movable platform / lModsuxcHa nnameopma;
3 — Liquid photopolymer / TeueH pomononumep;
4 — Recoater / Paznpedenumern;
5 — Build table / PabomHa maca;
6 — Bathtub / BaHa;
; 7 —Ultraviolet laser beame /

Ynmpasuosiemoes na3epeH vy,
8 — Laser source / M3moYHUK Ha nvya;
9 — Lenses / /lewu;
10 — Mirror for X and Y axis moving /

Oenedasno, ocu2ypAasau,o npudsurceaHemo Ha
Avya no ocume X u Y.




3D Printing technologies
TexHonoauu 3a 3D Printing

DLP Digital Light Processing — Crepeosmurorpagus

Digital Micromirror Device .
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1 — Bathtub with liquid resin /
BaHa ¢ meyHa cmona;
2 — Platform / MMaamgopma;
3 — Solidified resin / BmevpdasaHa cmona;
4 — Supports / lModnopu.



3D Printing technologies
TexHonozauu 3a 3D Printing

3D printing — TpuMepHoO oTIEYaTBAHE

1 — Build model / U3epaxcdan moden;

2 — Printhead / NMeyamHa 2nasa;

3 — Material powder / lMpaxoobpaszeH
mamepuarn;

4 — Roller / Bansak;

5 — Bunker, where model is build /
byHKep, 8 kolimo ce u3z2paxcda mooena;

6 — Pistons / Bymana;

7 — Bunker for supplying with powder material
byHKep 3a 3axpaH8aHe ¢ npaxoobpaseH

mamepuarn;

8 — Binder source / UY3moyYyHUK Ha cebp3sawio

geuw,ecmaeo.




3D Printing technologies
TexHonoauu 3a 3D Printing

Polyjet technology — MHOrocTpyiiHa TeXHOJIOI s

1 — Build model — main material /
N3z2paxcdaH moodesn — ocHoseH mamepuarn;
2 — Support material for drooping and “covered"
areas of the model / Modovpuaw, mame-
puas 3a nposucHasaume u ,3aceH4yeHu”
mecma Ha mooenda;
3 — Ultriviolet light source / U3amoyHuk Ha
y/IMpasuoaemosa ceemsuHa;
4 — Extruder / Ekcmpyoupawia 2n1a8a;
’ 56,7—-X,Yand Zaxis/OcuX, YuZ;
8 — Build table / Pa6omHa maca.




3D Printing technologies
TexHonoauu 3a 3D Printing

Inkjet — CTpyiiHa TeXHOJI0THA

1 — Extruder head / EkKcmpydupauwia enasa;
2 — Main material / OcHoseH mamepuarn;
3 — Support material / lMod0vpxcaw, mamepuan;
4 — Buil platform / lModnoxkKa;
5 — Movable platform /

lModsuxcHa naamgopma;
6 — Elevator / Enesamop;
7 — Builded model W3zpaxcdaH moden;
8 — Support structures /

loddvprcawa cmpykmypa;
9 — Mill / ®pesa;
10 — Aspiration system for collecting milling
particles / Acnupayus 3a cbbupaHe Ha
yacmuyume om ¢pe3osaHemo;
11 — Tanks / Pezepsoapu.




3D Printing technologies
TexHonoauu 3a 3D Printing

Fused Deposition Modeling — FDM —
OTii1arane Ha pa3ToneH MarepuaJl

1 — Main material (built model) /

OcHoseH mamepuan (usepaxicoaH mooern);
2 — Support material (supporting structures) /
[Mo0dvpxcaw, mamepuan (MoOObPHAWA
cmpykmypa);
3 — Extruder head / EkKcmpyoupauwa enasa;
4 — Pad / ModnoxcKa;
5 — Movable platform / lModsuxHa
naamagopma.




3D Printing technologies
TexHonozuu 3a 3D Printing

Selective Laser Melting — SLM —

CelleKTHBHO JIa3€PHO pa3TonsiBaHe

1 - Laser;

2 — Transverse flow shield gas;
3 — Bunker with powder material ;
4 — Roller ;

5 —Inlet process gas ;

6 — Mirror;

7—Lens;

8 — Outlet process gas;

9 — Material layer ;

10 — Table ;

11 - Beam aiming.
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3D Printing in BG
3D Printing 8 bvarapus

TU Sofia

CAD/CAM/CAE Laboratory

Sofia Tech Park

3D Creative Lab



P
abotha 1 )00 X 200 X 300
30Ha [mm]
Jlebeanna
HAa cJI0s 0.06 to 0.2
[mm]
PA, PP, PC, PLA,
Marepuaa | ABS, PET, TPE,
CPU95A, PVA
Bxonen
(daiisios STL, OBJ, 3MF
dopmar

FDM 3D Printing system Ultimaker 3 Extended
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PaGorHa 30Ha [mm]

145X 145 X 175

Jedemua Ha cj10oa [mm]

0.025 to 0.1

MarepuaJ

Standard, Tough,
Durable, High Temp,
Flexible, Castable,
Dental Resin

Bxonen ¢aiisioB ¢popmar

STL, OBJ, 3MF

SLA 3D Printing system Form 2




PaGoTHa

203 X203 X300
30Ha [mm]
Jlebeuna
Ha CJI051 0.178 or 0.254
[mm]
M ABS Plus in
arepuad 9 colors
Bxonen
(paiisioB STL

(opmar




Workflow
MNocnepoBaTtenHocT Ha paboTta

W
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RP system SolidScape R66+
Cuctema SolidScape R66+

-_’ -_.

Vectored Jetting l

(Droplet Size - .003 in.)
Precision Machining ' ' X-Y Motion

‘& —
Supports
Build Substrate —
Build Table |
Z — Motion

JdebenvHa Ha cnoa, mm 0.013-0.076
MNoctrrada To4HocT No X, Y, Z, mm 0.025
Pesontoumna no X, Y 5000 dpi
[panaeocT Ha NOEBPXHWHKTE Ra, um 3.2-6.3
MuHWMManeH pasMep Ha eneMeHT, mm 0.254
MUHKMManNHW pasMepyr Ha MarpaxXgadHna geTann, mm 150 x 150 x 100
En. saxpaHeaHe 230V, 50 Hz, AC
MaTepwran TexHUYeCKM BOCHK
Interface Network ready, USB2.0
CAD darn STL

Rapid Tooling - JleeHe no cTonsieMu moaenu
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Build size (X/Y/Z):
PabommHa 30Ha (X/Y/Z):
125 x125 x 75 mm

Layer thickness:
JlebenuHa Ha cnoA:
20to 75 um

Minimal wall thickness:
MuHumanHa debenuHa
HG cmeHa:

140 um

Variable beam diameter:
lMpomeHnus ouamemdvp Ha
GhOKYCHOMO nemHo:
8510 130 pum

Direct metal parts production system SLM 125HL
Cucrema 3a bl Ha meTtanHu getauam SLM 125HL

Parts from different
materials:

Jlemanu om pa3nuyHu
mamepuanu:

e 1.2709

e 1.4404 (316L)

e 1.2344 (H 13)

e 1.4542 (17-4PH)

e Al Sil12

e Al Si10 Mg

e Al Si7 Mg

e Al Si9 Cu3

e Al Mg4,5Mn0,4

e Inconel 625

* Inconel 718

e Inconel HX (2.4665)
e CoCr

o Ti



OANpeKTHO NPOU3B. HA MeTaJ/IHU AeTaunmn

. Direct metal parts production SLM 125HL
@TU SOfIa Irect metail parts proauction
TY Codun SLM 125HL

Producing of arbitrarily complex
cooling chanels
U3z2paxcdaHe Ha NPoOU3680/HO CAOHCHU

galvo motors |laser output

galvo mirror:
X-axis

; .

product
Lighter metal parts with structures inside
OnekomsigeaHe Ha emalina u
opebpsieaHemo My cbC cmpyKkmypu

galvo mirro:
y-axis
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AeTtaunu




| (1 TU Sofia Direct metal parts production
? Q TY Codus AUNPEeKTHO nsrpakgaHe Ha

MeTa/IHU AeTannm




Direct molds and inserts production
AVNpeKTHO usrpakaaHe Ha
dopmoobpasyBaLL MHCTPYMEHTH
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Sand and Ceramic Printer Voxeljet VX500
o 1PVIHTEp 33 NACHK U KepamuKa Voxeljet

.‘3225'3{?09“" * VX500

network

Using of well known casting
materials;

Without need of support;

No need of post processing;
Ready to use Mold and Cores;
Job box: 500 x 400 x 300 mm.

[MpomuwineHo 00Ka3aHu
mamepuanu 3a seeHe;

be3 nodovpxcawu cmpykmypu;
Hama Hy»#0a om
donvaHUMenHa obpabomka;
®dopmume u copyama ca
He3a6a8HO HA pPa3rono0xceHUe
30 oMauBaHe;

PabomHo npocmpaHcmeo :
500 x 400 x 300 mm;



Sand and Ceramic Printer Voxeljet VX500
MpuHTEp 33 NACHK U Kepamuka Voxeljet
VX500

mO
technology +

innovation
network

Production of ready to use complex molds
[Mpou3zso0cmeo Ha 2comosu 3a yriompeba C/I0O#HU neapcKu popmu
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technology +
innovation
network

Hybrid manufacturing DMG/MORI
Lasertec 65 3D
XubpugHa o6paborka DMG/MORI

Lasertec 65 3D

- g

Complete 5-axis milling;
Large work zone with
diameter of 650 mm,
360mm height and 1000 kg
weight;

Capability for milling after
additive processing of each
layer.

[MbnHO 5-0cHO hpe3osaHe;
[onama pabomHa 30Ha ¢
oduamemvp 650mm, 360
mm suco4uHa u 1000 kg
moesapoHocuUMocm;
Bwv3moxcHocm 3a 0obassHe
U OMHeMaHe Ha
mamepuan 3a 8cexku csod.



Hybrid manufacturing DMG/MORI Lasertec 65 3D
XubpugHa obpabotrka DMG/MORI Lasertec 65 3D

LN

technology +
innovation
network

Turbinengehduse aus Edelstahl
rbearbeitung: 230 min
tung: 76 min

Extremely complex metal parts production
N3pabomka Ha U3KA0YUMENHO CA0XHU 0emadlinu
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