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« M£8000I, UNIKQ KOl EKTUNWTEC
- 3d scanners

» EpappoyEg
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@@ Eicaywyn ot TPI0I00TATN
3D PRINTING EKTUNWOON

Mepiexopeva — 30 HEPOC
« AvadiTnon HOVTEAWYV
. Ixedlacpoc & Tpononoinon
» 1n EkTtUnwon
o AlaAgippa - 10 A
 TEPHAXICHOC
« 2n ExTUnaon

 EpWTNOEIC, EVAGXOANON HE TO AOYIOHIKO KAl TOV
EKTUNWTI)



EL 1 givan N TPISIACTATN EKTUNKGN;

3D PRINTING

“H tptoélaotatn ektunwon (3D
printing) eivat pta p€6odoc¢
NPOCOETIKNG KATAOKEUNG OTNV
onoia kataoksuadlovtat
QVTIKEIPEVA PECW TNC SLASOXIKNAC
MP00OEoNC ENAANAWY OTPWOEWY
UAKOU.” - Bikinaibela

e =gKivnoe 1o 1981

* To 1984 n 3D systems avarttOoel T HEO0SO
stereolithography



http://el.wikipedia.org/wiki/%CE%A4%CF%81%CE%B9%CF%83%CE%B4%CE%B9%CE%AC%CF%83%CF%84%CE%B1%CF%84%CE%B7_%CE%B5%CE%BA%CF%84%CF%8D%CF%80%CF%89%CF%83%CE%B7

ALs) EZ00nong

3D PRINTING

AlaSIkacieC
» Fused Fillament Fabrication (FFF or FDM)

e YAIKQ

~ YKANPG NAAOTIKA (
PLA, ABS)

- EUkapnta

- MAOOTIKA pe
UETAAO, EUNO, NNAO


http://reprap.org/wiki/Fused_filament_fabrication
https://en.wikipedia.org/wiki/Polylactic_acid
https://en.wikipedia.org/wiki/Acrylonitrile_butadiene_styrene

Kokk®éng

3D PRINTING

AladiIkacieC

» Direct metal laser sintering
» Electron-beam melting

» Selective laser melting

« Selective laser sintering

YAIka

e KoQUpaTa PETANAWY,
aAOUUIVIO KAl ATOAAI

e MMAQOTIKG
« Kepapika
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SO ANavoaTov CTRWCEWV

3D PRINTING

Aadikacia
« Laminated Object manufacturing

YAIka
e« XOpTi
« POAO peTaANO
« POAO MAGOTIKO




ALs) MOAUNEPIGHEVOU QPOC

3D PRINTING

AlaSIkacieC

 Stereolithography
(SLA)

YAIka
* DITIVEC



https://en.wikipedia.org/wiki/Stereolithography

ZAPWTEC
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» Emtpansdiol n @opntoi
» AvoixTol 1] kKAgioTol
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@'@: Avoixteg Texvoloyie¢ — EA/AAK

3D PRINTING

Open source Software
Open source o
(0

Hardware opensource  RSrdware.

ardware

O1 4 BacIkeG eAeUOEepieC TOu EAcUOEpoU AoyIGHIKOU
« Tnv eAeubepia va ekTeAeiTe TO NPOYPAWKA, VI onolovanNnoTe okono (eAsuBepia 0).

e Tnv e)\eueepm va ps)\smts oV Tpono )\EITOUpYIOC Tou npoypoppotoc Kal va To npoooppo(ers OTIC AVAYKEG 0QG
(eAeuBepia 1). H npéoBacn otov nnyaio KWSIKa ival npolnodson yia va IoXUel KATI TETOIO.

« Tnv eAeuBepia va avadiavePETe avTiypa@a Tou NPOYPAUUATOC OTE va Bondate To ouvavOpwno oag (eheudepia 2).

« Tnv eAeuBepia va BEATIOVETE TO NPOYPAUUA Kal va SNUOCIEVUETE TIC PEATIWOEIG MOU EXETE KAVEI 0TO €UPU KOIVO, WOTE
va enw@eAnBsi oAokAnen n koivotnta (eAeudepia 3). H npooBacn otov Nnyaio KwSIka gival npolnodson yia va 1oXUEl
KATI TETOIO.


https://el.wikipedia.org/wiki/%CE%95%CE%BB%CE%B5%CF%8D%CE%B8%CE%B5%CF%81%CE%BF_%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CE%BC%CE%B9%CE%BA%CF%8C

Avoixteg Texvoloyieg

3D PRINTING
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« YUMNOYIKN gu@uia & ouvepyaTIKOTNTA

« MpnyopOTEPN avanTuén

« [PnNyopOTEPN UIDOETNON VEWV TEXVOAOYIOV
« XQUNAOTEPO KOO TOC

« AIGXeION TNG YVWONG

« Mn aveNTUYPEVA OIKOVOUIKA HOVTEAQ




Néec cuvnOsIeC

3D PRINTING

"EQv 01 GvOpwnol pnopolv va @Tiagouv Ta navia o,
nou xpsloCovml pov0| TOUC, NOIO gival TO VONnua '
A

va nave ota yayada;”
(Ap. Adrian Bowyer, 15pUTNG Tou £pyou RepRap, ouvévTeuén
oto The Guardian, NoéuB. 2006)

> X€OIA{OLUE OUTO TIOL XPEI(OPAOTE, BACH TWV AVOYKWY HOC.



3D PRINTING

NEEC NAPAYWYIKEC SIASIKACIEC

www.robohand.net

« E€0IkovOuNon Nopwv

» Naykdopioc oxedlaouoc,
TOMIKN KATAOKEUN)
(Glocal)
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OMOTIPEC TIOPAYWYIKEC OIADIKATIEC
Baolopeveg ota Kotva

Commons Based Peer Production
(CBPP)




AL Kpitikn

3D PRINTING

e 'EAgyX0C

* ACQOAEIO EKTUTIWPEVWV OVTIKEIUEVWV
o KATavaAwan EVEPYEINC

« EEOPTNON 0€ CUYKEKPIPEVA LAIKA

* YTIEPKATOAVOAWTIOUOC;




AL MEpog 2: AoyiGHIKO & YAIGHIKO

3D PRINTING
* YMONIKO * AOYIGMIKO
- EKTUNWTEC ~ YxeSl00poU
- Tepaxiopou
- EkTUnwong

 AlaSIKTUaKA anoOsTpIa

- Thingiverse.com
- YouMagine.com
- bld3r.com

- repables.com


http://www.thingiverse.com/
https://www.youmagine.com/
http://www.bld3r.com/
http://repables.com/

Ektunatéc e£00n0oNC

3D PRINTING
« Avoiktou K®Sika
- RepRap

- Ultimaker
- LulzBot

. |510kTNTO - KAgIoTA
- Cubify
- MakerBot
- TripodMaker



http://reprap.org/
https://ultimaker.com/
https://www.lulzbot.com/
http://www.lulzbot.com/

3D PRINTING

* 10 Bripa
- > Eéa

» 20 Bripa

- > E€aywyn apxeiou G-Code

- 30 Bpa

- > ANOOTOAN OTOV EKTUNKTN

wyn apxeiou STL

IXESIAONOC

TepaxIonog

EkTtUunwon

AOYIGHIKO

OpenSCAD - cornerBracket-triangular.scad

File Edit Design View Help

7/ AL units in nillimeters or degrees.

sideLength 60;
wallThickness 74 2mn are consumed for the HEX head!
screwDianete 74 4,5,6 or 8nn for N4 IS, U6 or B hex screws

screntolePosition = 0.56; // percent aceross the diagonal

/7 adjust for nunerical error and ambiguous planes.

e=0.1;

module cornerBracket(sidelength, wallThickness) {
difference()
union() {

/1 outer sheres
translate ([sideLength*4/5, sideLength*4/5, sidelength*4/5])
ratate([0,0,-45]) rotate([-54.736,0,0])
sphere(r = sidelength*1/5*sqrt(3), $fn=60);

/

7/ outer cube:
cube([sidelength,
sideLength,

sideLength]);

} /7 end union Window Help

File Plater Object

4/ inner sphere cut-out: ’=<
translate([sideLength*4/5,sideLength*4/5, sidq Plater | Print Settings ~Filament Settings Printer Settings
0,0]

rotate([0,0,-45])rotate([-54.8,0,
sphere(r = (sidelength-wallThickness*3)*1 3
Add...

Delete All

Arrange

/7 inner cube cut-out:
translate( [-wallThickness, -wallThickness, -na]
cube([sidelength*2,
sidelength*2,
sidelength*2], center=true);

Viewport: translate = [ 0.00 0.00 0.00 ], rotate = [

wall Connection

2D | 3D | Preview

@ state

Machine State: Printing
File: comerBracket-triangular-

60mm-5mm-M4_200C-75C60C-brim2-

topright.gcode
Filament: 3.23m / 21.16cm
Estimated Print Time: 03:02:26
Timelapse: On Z Change
Height: 5.85 mm

Print Time: 00:53:27

Print Time Left: 02:12:53
Printed: 628.5KB / 5.6MB

Slic3r -

Print settings: | fine_PLA_no-support_pt35nzl_ptidlayer G|

Fitament: | fine_PLA_no-support_pt35nzl_ptldlayer ||

Printer: | fine_PLA_no-support_pt35Snzl_ptldlayer &

| Export STL... | Send to printer || Export G-code.

Name

Copie: Scale

& "octadmin” ~

Contrel

Temperature

EZR v | mon
= Files | I
Name Size Action
fealibr-1/burnin wa ||
fealibr=1/hg-oct wa W] XY z E General
fealibr~1/z_bur. na ||
fealibr-1/z_ship. na Wl + + mm ® Motors off
/common-1/car wa W[

€ | > # Extrude Fans on

¥ + Retract Fans off


https://en.wikipedia.org/wiki/STL_(file_format)
https://en.wikipedia.org/wiki/G-code

% 1o pnua: MNpoypaupuata 3A

3D PRINTING OXEOIAOH ou

» EAeuOgpoO
- OpenSCAD
- Wings 3D
- Blender
- MeshLab

. IS10KTNTO
- SketchUp (Awpegav)
~ TinkerCAD (Awpeav)
- AutoCAD / 3DS MAX
— SOLIDWORKS



http://www.openscad.org/
http://www.wings3d.com/
http://www.blender.org/
http://meshlab.sourceforge.net/

S0 1o pnpa: Npoypappata 3A
20 PRINTING GXESIAOHOU

OpenSCAD - simple.scad

File Edit Design View Help
difference() {

cube([100,100,100], center = true);
sphere(r=60, center = true),

¥

2

1

CGAL Polyhedrons in cache: O

Vertices in cache: O
Compiling design (CSG Products normalization)...

Mormalized C5G tree has 2 elements

CSG generation finished.
Total rendering time: O hours, O minutes, O seconds

Viewport: translate = [ 0.00 0.00 0.00 ], rotate = [ 59.20 0.00 123.00 ], distance = 1045.38




3D PRINTING

1o pnpa: Npoypappata 3A
GXESIAOHOU

OpenSCAD - cornerBracket-triangular.scad

File Edit Design View Help

£ A1l units in millimeters or degrees.
sidelength 60;

wallThickness = 5; // 2mm are consumed for the HEX head!
screwDiameter = 4; // 4,5.6 or Bmm for M4, N5, ME6 or NE hex screws
screwHolePosition = 0.56: // percent accross the diagonal

e = 0.1; // adjust for numerical error and ambiguous planes.

module cornerBracket(sidelength, wallThickness) {
difference(]) {

union( ) {

£f outer shere:
translate([sidelength*4/5, sidelength*4/5, sidelength*4/5])
rotate([0,0,-45])rotate([-54.736,0,0])
sphere(r = sidelength*1/5*sqrt(3), $fn=60);

AF outer cube:
cube([sidelLength,
sidelength,
sideLength]):
} /f end union

S inner sphere cut-out:
translate([sidelength*4/5, sidelength*4/5, sidelength*4/5])
rotate([0,0,-45])rotate([-24.8.0.0])
sphere(r = (sidelLength-wallThickness*3)*1/5%sqrt(3). $fn=60)

£4oinner cube cut-out:
translate([-wallThickness, -wallThickness, -wallThickness])
cube([sidelLength®*2,
sidelLength*2,
sidelength*2], center=true];

L

*

N

I

Compiling design (CSG Products normalization)...
Mormalize count: 30

Mormalized CS5G tree has 30 elements
CSG generation finished.
Total rendering time: O hours, O minutes, O seconds

[2)

Viewport: translate = [ 0.00 0.00 0.00 ], rotate = [ 29.10 0.00 333.20 ], distance = 500.00




1o pnpa: Npoypappata 3A
GXESIAOHOU

Blender

0 EETENNER v EESNFTPG | slender Render

T

User Persp - o Ely

T
I v

Xt

Frames Verts Faces Group

(1) Cube

¥ Edit Mode 21 @: %+ LIL~AEPE Goal 2| T 8 &




1o pnpa: Npoypappata 3A
GXESIAOHOU

Blender
H_ B Default FEBP Blender Render

A

User Persp E\ - oH

(B] Rediusi 6 |50

500 |30

Frames Verts Faces Group

(1) Monkey

7 scinno ¢ © ¢|anunslenaas]® =




AL 20 Bripa: TEHAXIOHOC
3D PRINTING
» EAeUOgpa
- Skeinforge
— SlIESF
- Cura

. IS10KTNTO
- KISSlicer
— AANQ MOU €ival e KAEIOTOUC EKTUNMTEC


http://reprap.org/wiki/Skeinforge
http://slic3r.org/
https://software.ultimaker.com/

e

3D PRINTING

Slic3r — Katoyn 2A

Slic3r

File Plater Object Window Help
Plater | Print Settings Filament Settings Printer Settings

) L %
Add... Delete ALl Arrange

Print settings:
Filament:

Printer:

Mame

Info
Size:

Facets:

2D | 3D | Preview Manifold:

fine_PLA_no-support_pt35nzl_ptl4layer ¢
fine_PLA_no-support_pt35nzl_ptl4layer v
fine_PLA_no-support_pt35nzl_ptl4layer <

Export STL... | Send to printer || Export G-code...

Copie: Scale

Volume:

Materials:



3D PRINTING
Slic3r

File Plater Object Window Help

Plater | Print Settings = Filament Settings = Printer Settings

Slic3r - 3A

d X L]
Add... Delete ALl Arrange
Print settings: I fine_PLA_no-support_pt35nzl_ptl4layer ¢
Filament: I fine_PLA_no-support_pt35nzl_ptl4layer e
Printer: l fine_PLA _no-support_pt35nzl_ptl4layer <
IExpurt STL.. II Send to printer II Export G-code... |
MName Copie: Scale
e
Info
Size: Volume:
Facets: Materials:

2D | 3D | Preview Manifold:



@@3 Slic3r - I'Ipo;ononqcn
3D PRINTING OTPWHATWY

Slic3r

File Plater Object Window Help

.

Plater | Print Settings Filament Settings Printer Settings

) L %
Add... Delete ALl Arrange

Print settings: fine_PLA_no-support_pt35nzl_ptl4layer ¢
Filament: | fine_PLA_no-support_pt35nzl_ptl4layer v

Printer: | fine_PLA_no-support_pt35nzl_ptl4layer =

Export STL... | Send to printer || Export G-code...

MName Copie: Scale
B
k
Info
23.49 Size: Volume:
Facets: Materia Ls:

2D | 3D | Preview Manifold:




@@ Slic3r -= G-code

3D PRINTING
; generated by Slic3r 1.2.5 on 2015-02-18 at 04:17:48

M107 ; disable fan

M190 S75 ; set bed temperature
M104 S195 ; set temperature
G28 ; home all axes

M109 S195 ; wait for temperature to be reached
G21 ; set units to millimeters

G90 ; use absolute coordinates

M82 ; use absolute distances for extrusion

G92 EO ; reset extrusion distance

Gl E-2.50000 F1200.00000 ; retract

G92 EO ; reset extrusion distance

Gl Z0.250 F8400.000 ; move to next layer (0)



A )
\/\_/ ’ ’
3D PRINTING 30 Bnpa: EKTU""’““
» EAeUOgpa
- Printrun Pronterface
— OctoPrint

. IS10KTNTO
- Repetier Server
— AANQ MOU £PXOVTAI UE KAEIOTOUC EKTUMWTEC


http://www.pronterface.com/
http://octoprint.org/

3D PRINTING

€ OctoPrint: PLA White esun - HotBed: PVA-coated

.l Connection
O Staie

Machine State: Printing

File: cornerBracket-triangular-
60mm-5mm-M4_200C-75C60C-brim2-
topright.gcode

Filament: 3.23m/ 21.16cn?
Estimated Print Time: 03:02:26
Timelapse: On £ Change
Height: 5.85 mm

Print Time: 00:53:27

Print Time Left: 02:12:53
Printed: 628.5KB / 5.6MB

Il Fause M Cancel

i= Files [ ]
Name Size  Action
fealibr-1/burnin... nfa ||
fealibr-1/hg-oct. .. nfa ||
lealibr-1/z_bur... nfa ||
lealibr-1/z_ship... nfa ||
/fcommon~1/car... nfa Tr| |
Free: 457.6ME

Temperature Control GCode Viewer Terminal Timelapse

XY Z E General
4 +~ 5 mm M Motors off
&= & > ) Extrude Fans on
& e Retract Fans off



AL 30 M£poc¢
3D PRINTING

 AvaZiTnon HOVTEAWY

. ZxeSiaocpoc & Tpononoincn

» 1n EkTtUnwon

o AlaAgippa - 10 A

o TepaxIGHOC

» 2n ExTUnwon

« EpOTNOEIC, EVAGXOANGH ME TO AOYIOHIKO Kl TOV
EKTUNWOTN
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