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Quelle: https://stratumo.org, verschiedene (C Lizenzen.
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Uber was reden wir eigentlich?!

Stratum @

 Was Rann gedruckt werden?
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Uber was reden wir eigentlich?

Stratum @

Was Rann gedruckt werden?
Workflow

* Vom Design zum Druck

Was fur Materialien gibt es zum Drucken?
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Uber was reden wir eigentlich?!

Stratum @

 Was Rann gedruckt werden?

* Workflow

* Vom Design zum Druck

e \Was fur Materialien gibt es zum DrucRen?
 Was fur Drucktechniken gibt es?

* (ommunity

 Anlaufstellenim Netz

* fragen?
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Was kann gedruckt werden?

Stratum @

e (ehduse
e Bautelle
e Ersatzteile

(C-BY-SA Daniel Willmann, Source: http://www.thingiverse.com/image:132242

Wolf-Bastian Poettner, Source: http://yfrog.com/nxtn7cmj
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Was kann gedruckt werden?

Stratum @
* Mate-Tags

(C-BY-SA Daniel Willmann, Source: http://www.thingiverse.com/image:139061, http://www.thingiverse.com/image:117110
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http://www.thingiverse.com/image:139061
http://www.thingiverse.com/image:117110

Was kann gedruckt werden?

Stratum @

* (Spiel-)Figuren und anderer Nonsens

_ vy

-\ﬁ:\a

(C-BY-SA DooMMasteR: https://secureflickr.com/photos/doommeer/8143557116/, (C-BY rohieb: https://yfrog.com/Rj1vgmgwj, http://www.thingiverse.com/image:144329, unknown: http://twitpic.com/b7nat1
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https://secure.flickr.com/photos/doommeer/8143557116/
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http://www.thingiverse.com/image:144329
http://twitpic.com/b7nat1

Was kann gedruckt werden?
Stratum @

e Modellbahn-Schienen!

* https://stratumo.org/wiki/RepRails

!‘
.y s
e

(C-BY-SA Lena Schimmel: https://stratum0.org/wiki/Datei:RepRails_gedruckt_1.jpg, https://stratumo.org/wiki/Datei:RepRails_gedruckt_2.jpg
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Was kann gedruckt werden?

Stratum @
e 3D-Drucker :

— (okay, bisher nur teilweise)

Source: http://reprap.org/wiRi/File:Reprappro-Mendel.jpg
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Workflow
Stratum @

e 3D-Modell erstellen
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Workflow: 3D-Modell

Stratum @

e Software?
— Die meisten 3D-Programme sind geeignet
— einfaches Dateiformat: STL
— Solid Edge, SolidWorks, Cinema 4D, ...?7
— Blender
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Workflow: 3D-Modell

include <Write.scad>
$fn=100;
module name tag () {

difference() {
union () {
cylinder(rl=19.5, r2=15, h=26);
rotate([0, O, -45]) writecylinder(name, [0,0,0], 18, 14, h=8, t=3.5, font="orbitron.dxf");

rotate([0,0,-45]) translate([0,-12,13]) rotate([90,0,0]) linear extrude(height=6)
scale(0.25) translate([-25,0,0]) import("stratum@-lowres.dxf");

}
cylinder(rl=17.5, r2=13, h=26.1);
cylinder(r=17.5, h=1, center=true);
difference () {
cylinder(rl=24.5, r2=20, h=26);
cylinder(rl=20, r2=15.5, h=26.1);
cylinder(r=20, h=1, center=true);
}
translate([0,0,-1]) cube([50,50,501);

Stratum @

//translate([-22, 22, 0]) rotate(-90) name tag(name="Yournamehere");
//translate([ 22, 22, 0]) rotate(180) name tag(name="Yournamehere");
//translate([-22, -22, 0]) name tag(name="Yournamehere");
translate([ 22, -22, 0]) rotate(90) name tag(name="barcamp bs");
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Workflow: 3D-Modell

include <Write.scad>

$fn=100;

module name tag () { difference() { union () {
cylinder(rl=19.5, r2=15, h=26);

rotate([0, 0, -45]) writecylinder(name, [0,0,0], 18,
14, h=8, t=3.5, font="orbitron.dxf");

rotate([0,0,-45]) translate([0,-12,13])
rotate([90,0,0]) linear extrude(height=6) scale(0.25)
translate([-25,0,0]) import("stratum@-lowres.dxf"); }

cylinder(rl=17.5, r2=13, h=26.1);
cylinder(r=17.5, h=1, center=true);
difference () {

cylinder(rl=24.5, r2=20, h=26);
cylinder(rl=20, r2=15.5, h=26.1);
cylinder(r=20, h=1, center=true); }
translate([0,0,-1]) cube([50,50,50]); } }

Stratum @

//translate([-22, 22, 0]) rotate(-90)
name_tag(name="Yournamehere");

//translate([ 22, 22, 0]) rotate(180)
name_tag(name="Yournamehere");

//translate([-22, -22, 0])
name_tag(name="Yournamehere");

translate([ 22, -22, 0]) rotate(90)
name_tag(name="barcampmatetag");

24. November 2012 rohieb, larsan, neo: Selbst 3D drucken 22



Workflow: 3D-Modell
Stratum @

e Primitive:
— cylinder
— (ube
— sphere

 (perationen:

— translate
— Trotate
= union
— difference

24. November 2012 rohieb, larsan, neo: Selbst 3D drucken 23



Workflow
Stratum @

e 3D-Modell erstellen
- STL
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Workflow
Stratum @

e 3D-Modell erstellen

- STL
e Slicen
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Workflow: Slicen

Stratum

e STL— GCode
e Software: Slic3r, skeinforge, ..
 Kennt die Druckerparameter:

— Druckbares Volumen, Filament, Dise, ...
e Setzt die Werte fir:

— Schichtdicke, GeschwindigReit, Temperatur, ..
 Berechnet:

— Support-Material
— Fillmuster

(C-BY-SA DooMMasteR: https://secure.flickr.com/photos/doommeer/8143518431
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Workflow
Stratum @

e 3D-Modell erstellen

- STL
e Slicen

— (Code
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Workflow
Stratum @

e 3D-Modell erstellen

- STL
e Slicen

— (Code
e Drucken
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Workflow: Drucken

Stratum @

* Pronterface

File Settings

Port [dev/ttylUSBO hd @‘ 250000 ~ Connect Reset Manitor Printer Mini mode

— Verbindung zum DrucRer :

mm/min 58746414 mm of filament used in this print

. . xv:[3000 [Siz:|200 |

_ | b.t GCOde We I tel.. — the print goes from 45.454000 mm to 134.554000
X Y mm in X

& oo

— manuelle Kontrolle der Motoren  ©. &% . @

S-S I
)

and is 117.399000 mm wide

the print goes from 0.270000 mm to 10.000000

— Eingriffin den Druck

2y z ez

] Estimated duration (pessimistic): 9 layers, 00:13:55
Heater: |ZOO Il ™

Bed: |65.0 (| ™ 3
—A =
[ Em
J 100
| Heater: T' -

~ Bed: TH070) — Send
-

Loaded /home/larsan/design/barcamplion.gcode, 6695 lines
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Workflow

e 3D-Modell erstellen

— st
* Slicen

— .gcode
 Drucken

— atom

Stratum @

24 November 2012

rohieb, larsan, neo: Selbst 3D drucken

30



Drucken

Stratum
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DI’UChen (live und in Farbe)

Stratum @

e Toolchain:

— (imp: Grafik bearbeiten/zuschneiden

— InRscape: Grafik veRtorisieren

— OpenSCAD: 2D-Grafik linear extrudieren

— Slic3r: Modell in Pfade des Druckers umwandeln
— Pronterface: drucken
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Drucken: 3D-Modell

Stratum @
* Gimp

[barcampbackground-small] (imported)-1.0 (Indexed colour, 1 layer) 190x161 — GIMP
2 2 2 3 3 F-:,- [=]
File Edit Select View Image Layer Colours Tools Filters Windows Help (s
c—b IEll | |'5q T T T |O| I T T |5|0I T N T I |:|-|f':'5:I T T I I |15C' T T I I |-2|f':'5:I T I | IV|-2vl-'_’5:I e% Mode: | Normal C
é%& E Opacity 100.0
B | e
&8 0] . : Lock: g»
] . I}% s B
71 S
5
0_] i »
] [ L] ®
¥&| Tool Options = —: E |:| I:I =
Alrbrush ? | “
Mode: | Normal < — 2. Hardness 050 (51 = 51)
= - - A
Opacity 100.0 ] + + + H
] ¢ *
Brush %_ + .+ .+. +
.+ |2.Hardness 050 | it 0] ' w % » ﬁ .
. - ] |-Basic, hi |
Size 20,00 .| e ] . ;
- = Spacing 10,0 )
Acrmart Dakin N AN A| ' £ - - — 2 Q. -
= & ® H pr S | 200%| ¢ | Click to paint (Ctrl to pick a colour) C =
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Drucken: 3D-Modell

* |nkscape

File Edit View Layer Object Path Text Filters Extensions Help

- e -u e % | v/ 1) L | A | ¢ =
-‘5— - & o' o's oo ¥ e el f [} ely o
T AT I I |.|i7*\ s

1kd
gu

%!

hiien IRV
,‘i\i
;,
,<;
!
%

-\‘l
//()
/

¥ | 1 1 1 IDU“ 1 1 1 Iu‘ul 1 1 1
g

.4 —~—
>
e

BOSFPRESCOP OO ML B

Stratum

barcamp2.dxf - Inkscape

nl2]| & i | Xkl

125 |1SD |1?5 |200 |225 250 275 |30
L T e T e o o e R | |

i

]
%
i

;i ¥
4 . 4 B -
S """"_-"‘\ g \';95) o
Ve / =
%‘.;f(}f)y/ e @ .
] - i L

T S ™ (@)

B (=

> | | B >

] m I
Fill: m None

o:| 10 % Q-0
ctroke: w1 O 0L ¥

2 Drag to select nodes, click to clear the selection

I
B

x -6.,18 _ =

v 144,67 Z'|

24 November 2012
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Drucken: 3D-Modell

* (OpenSCAD

OpenSCAD - barcamplior*scad
File Edit Design View Help
difference(){

translate([-30,-20,0]) linear_extrude(height=2, convexi
ty=10] i1mport("barcamp2.dxf");
translate([9,10,0]) cylinder(r=0.9, h=10, center=true);
I
| “ .
/
e
- e
’__‘__—-’_’rr—_‘ L —
L
x
T«
Valid: yes
Vertices: 414
Halfedges: 1242
Edges: 621
Halffacets: 418
Facets: 209
Volumes: 2
Toatnl randarina fimeo: M boiice M oooimaatoc P cocom A

Viewport: translate = [ 0.00 0.00 0.00 ], rotate = [ 29.80 0.00 344.40 ], distance = 500.00

Stratum @
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Drucken: Slicen

Stratum 0
e Slic3r

Slic3r
File Plater Window Help

Plater | Print Settings Filament Settings = Printer Settings

J @ 5 2 2 ¢ u 5
More Less 45°ccw 457 cw  Rotate... Scale... Split
MName

Copies Scale

¥ =100

Add... Autoarrange Export G-code... |
X =90 : k :
Delete Delete AlLL Export STL...
Print settings: | larsan05 2| Filament: | larsan05 % | Printer: | larsan05 E
Infilling layers... Cancel |
24. Novernber 2012 rohieb, larsan, neo: Selbst 3D drucken
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Drucken: Drucken

Stratum

e Pronterface

Printer Interface

File Settings

Port fdev/ttyUSBO hd @|2SOOOO ~ || Connect Reset Meonitor Printer| | Mini mode

Load file Compose

mm/min 587.46414 mm of filament used in this print
xv:[3000 [J|z[200 [J] ‘

the print goes from 45.454000 mm to 134.554000

X iy YV +Z mm in X
@ 10 and is 89.100000 mm wide
o 0 f the print goes from 62.601000 mm to 180.000000
0.1 0.1) \ mm in Y
-X +X and is 117.399000 mm wide

the print goes from 0.270000 mm to 10.000000
mm in Z
andis 9.730000 mm high

- - Z <4

( Estimated duration (pessimistic): 9 layers, 00:13:55
Heater: |ZOO ™

Bed: 0if[[65.0 (| v N

5 [2|mm/min 130
e 100

_-

Heater: L
Ioes I | Send
R L J

Loaded fhome/larsan/design/barcamplion.gcode, 6695 lines

!

24. November 2012 rohieb, larsan, neo: Selbst 3D drucken 37



Material
Stratum

CHs [ O] CHs,

PLA (Polylactide)
e verkettete Milchsaure
Ho%‘)\m/o\(f))ko/&‘%‘/ OH

— organisch 5
— kompostierbar ) )
e verformbar bei~170-200°C
e 3ktuell bei uns genutztes Material

~— _ .--h._'.-_?_""!--_._.___‘_ﬂ_‘ .
40/]1‘;;‘ R e S

e

—

Source: https://grrf.de/de/catalog/pla-kunststoff-blau-transparent

38
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https://grrf.de/de/catalog/pla-kunststoff-blau-transparent

Material

Stratum @

Andere Stoffe in Verbindung mit Tragermasse:
* Soft PLA

— gummiartig

— .B. fur Stempel geeignet
* Holz

— sieht aus und riecht wie Holz"
 Metal Clay

— muss im Brennofen gebrannt werden

.

Source: https://grrf.de/de/catalog/spezial-material/druckbarer-holzdraht
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file:///home/rohieb/Documents/Hackerspace/Vortr%C3%A4ge/barcamp-reprap/%20https://grrf.de/de/catalog/spezial-material/druckbarer-holzdraht

Material

Stratum @
ABS (Acrylnitril-Butadien-Styrol) \ g
=
* verformbar bei~230°( et
e urspringlich in der Industrie genutzt H0x

 mehr SchwierigReiten beim Druck

— beheiztes Bett
— anderer Extruder notig
* weniger UmweltvertraglichReit
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Schokolade?!
Stratum @

e Schmelzpunkt: ~33.8°C
— verschiedene KristallstruRturen

o http://reprap.org/wiki/Chocolate_Extrusion
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http://reprap.org/wiki/Chocolate_Extrusion

Drucktechniken

e Alle gangigen: Schicht fur Schicht.

Filamentextruder

— 1,75 oder 3 mm Filament

— 0,35 mm Dise

— Kosten: Drucker ab 400%, Filament ~20€/kg
Stereolithografie

— Ausharten eines Polymers mittels UV
— Kosten: Drucker vierstellig, Fluid ~80€/I
* Sintern, etc..

Stratum @

24. November 2012 rohieb, larsan, neo: Selbst 3D drucken
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Laaaaangweilig.



2005
Stratum @

* |nitiales Treffen

* Finanzielle Unterstitzung

UNIVERSITY OF -PSRC

Engineering and Physical Sciences
Research Council
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2000

Stratum @

Beginn der eigenen ReproduRtion
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2008 @

_Stratum @
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Stratum @

Lars Andresen 0 + Share & -

lceland
-

nmar

-k
Ireland

omalia

PA

Brazil
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2009

Stratum

* neuer Drucker: RepRap Prusa Mendel (unser Modell)

[ T

24. November 2012 rohieb, larsan, neo: Selbst 3D drucken 49



aktuell
Stratum @

* (3.30.000 Drucker
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Software: GPL-lizenziert
Stratum @

Slic3r.org

Reprap.org

Openscad.org
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Blender.org




Fragen?



https://stratume.org/wiki/Bar(amp_Braunschweig_2012

Twitter: @stratume
IRC: #stratum@ @ freenode.net

https://stratume.org Stratum G
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