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Detta ar en bok om 3D skrivning hos Uppsala Makerspace. Denna bok lar dig att gora
det.

Om den hiar boken
Denna bok ar licensierad av CC-BY-SA.

Figure 1: Licensen for denna bok

(C) Richél Bilderbeek och alla larare och alla elever

Med det héar héaftet kan du gora vad du vill, sa lange du hanvisar till originalversionen
pa denna webbplats: https://uppsala-makerspace.github.io/3d_skrivningskurs/.
Detta héfte kommer alltid att forbli gratis, fritt och 6ppet.

Det ar fortfarande en lite slarvig bok. Det finns stafvel och layouten dr inte alltid
vacker. Eftersom den har boken finns pa en webbplats kan alla som tycker att den héar
boken ar for slarvig géra den mindre slarvig.


https://uppsala-makerspace.github.io/3d_skrivningskurs/

Om allt lyckades: grattis, du har skrivit ut din férsta sak!

Figure 30: The printed cube
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0. Att installera och konfigurera PrusaSlicer

0.1. Att installera PrusaSlicer

Om du kann inte starta PrusaSlicer (ser nésta steg), maste man installera detta program.

I en webblésare, soka ‘Download PrusaSlicer’ eller gar direct till https://www.prusa3d. com/p/p
Dér kann du ladda ner filerna for ditt favorit operativsystem.

v | If PrusaSlicer x | +

< [} 25 prusa3d.com/p/prusaslicer/

1} o
H- -
WINDOWS ANDROID

ble via Flathub.

© Geton Flathub
.|

Figure 2: Download Linux Flatpak

Starta filen for att installera PrusaSlicer.


https://www.prusa3d.com/p/prusaslicer

0.2. Att starta PrusaSlicer

P4 din dator, startar PrusaSlicer. Pa datorerna i Uppsala Makerspace finns det ofta en
ikon pa Skrivbordet. Klicka pa PrusaSlicer ikonen.

Figure 3: Klicka pa PrusaSlicer ikonen

Nu startar PrusaSlicer. Om den visar den sa-kallade ‘Configuration Wizard’ (‘Konfigura-
tions hjalpare’), klicka pa ‘Finish’ (‘Klar’).

Prusaslicer - Configuration Wizard NN

* Welcome Welcome to the PrusaSlicer Configuration Wizard

Prusa FFF

Hello, welcome to PrusaSlicer! This Configuration Wizard
Erusahsta helps you with the initial configuration; just a Few settings
Other Vendors and you will be ready to print.

Custom Printer
Filaments
Updates
Downloads
Reload from disk
View mode

4

Select all standard printers <Back Next > F'mk'\sh Cancel

Figure 4: Klicka pa ‘Finish’

Nar varmebadden ar under 30 grader Celsius, kan du ta bort din 3D-utskrift med verktyg
(dvs. inte dina hander). Anvind ett metallverktyg for att peta i botten av din 3D-utskrift
(detta kommer inte att skada virmebadden).

Nar 3D-utskriften &ar 16s, anvind ett verktyg for att trycka bort den fran 3D-skrivaren
(dvs. anvéind inte dina héander).

T~

Figure 29: Scraping the cube from the heating bed
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Vi ér intresserade av att ta reda pa nar virmebadden har svalnat till mindre &n 30 grader
Celsius.

Det visas hér:

v Complete - cube_from_c % | + 2 @ x

< G ANotsecure 10.0.1.101 * O O
// Merkurius v SAVE CONFIG  [[§ UPLOAD & PRINT
s

PRINTERS
@ Complete “iemperatures % COOLDOWN

DASHBOARD D cubef — . Name Current  Target

Extruder 26.8°C 0
CONSOLE A JOB QUEUE (0)

_— Heater Bed 29.0°C 0
HEIGHTMAP Filament Slicer Total

321.98 mm 0:06:55 0:09:52
G-CODE FILES

G-CODE VIEWER =3« Toolhead Y

HISTORY © e B default

-100 -10 -1 X +1 +10 +100

Figure 28: Mainsail shows the temperatures
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0.3. Att konfigurera PrusaSlicer

Om PrusaSlicer inte visar vara 3D skrivaren (dem har namn av planeter), ar det dags att

konfigurera PrusaSlicer.

Har ser det ut nar PrusaSlicer inte visar en av vara 3D skriverna:

Figure 5: PrusaSlicer inte visar en av vara 3D skriverna

Uppsala Makerspace har en konfigurationsfil for alla sina 3D skrivarna.

I en webblisare, soka ‘Uppsala Makerspace wiki 3D printing’ eller gér
https://wiki.uppsalamakerspace.se/3D-printing.

*Untitled - PrusaSlicer-2.7.2+UNKNOWN based on Slic3r B O @
File Edit window View Configuration Help
Plater  PrintSettings  Filament Settings  Printer Settings
Print settings:
‘ ©@ & 0.20mm SPEED V‘O
Filament:
ma i orn V‘O
——
rinter: e
‘ = & Original Prusa MK4 Input Shaper 0.4 nnzzle) V‘(}
—a
—
Suppalt 3 v‘
Infill:{15% ~|  Brim:(J

direct till


https://wiki.uppsalamakerspace.se/3D-printing

Ladda ner den senaste konfigurationsfilen. Pa webbplatsen av din favorit 3D-skrivare, kan du se hur lang tid utskriften tog.

<« C % wikiuppsalamakerspace.se/3D-printing B ax O ¢
v Complete - cube from « % | +

Sida Diskussion Las Visakalla Visahistorik | SOk pd Uppsala Makerspace ¢ < c A Notsecure 10.0.1.101

3D-printing / Merkurius v
/73

Utrustning
gszzzzd;d”"gama Maskiner och inventarier - En lista dver vara 3D-skrivare och deras egna wiki-sidor finns &ven pa sidan. PRINTERS
Slumpsida
Hidlp om MediaWiki Utrustning o Com pl Ete
Specialsidor
Féljande videos &r en inspelad kurs i 3D-printing som vi héll i bérjan av 2021, som fortfarande &r aktuell. Kolla gara dessa! Vi brukar dven hélla DASHBOARD
Verktyg regelbundna introduktioner pa plats i de praktiska momenten, men p& grund av COVID-19 (uppdaterad 2021-04-12) &r dessa dock instéllda tills vidare,
Vad som lankar hit och vi hanvisar till dokument & videos fér att komma igdng pa egen hand.
Relaterade andringar
Utskriftsvanlig version * Makerspace - Introduktion till 3D-printing (Del 1 av 2, Grunder) & CONSOLE JOB Q UEUE (
Permanent lank * Makerspace - Introduktion till 3D-printing (Del 2 av 2, Praktisk Information) <! - .

Sdionpaton For att sedan komma igang pa plats med de praktiska detaljerna, s foljande dokument som beskriver grunderna och hur man anvéander en Slicer.

Manualer for de olika skrivarna finns lankade inuti. HEIGHTMAP Filament Total
« https://docs.google.com/document/d/19XWKK35NRPTLjWVb10ZWj3QDdvR7VoLGUCucDeBf9Bk/edit?usp=sharing ! 32-‘ 98 mm 009 52

I Den senaste Prusa-slicerkonfigurationsfilen finns har: https://drive.google.com/file/d/1IE-njnBcIEBohLrUaUtRY YkeBWsXBRRo/view?usp=sharing 2! I G-CODE FILES

Figure 6: Ladda ner den senaste konfigurationsfilen G-CODE VIEWER Toolhead

HISTORY @® Position: absolute

Figure 27: Mainsail shows the print time



Du kommer nu att se webbplatsen for din favorit 3D-skrivare.

v Merkurius x|+

<« G ANotsecure 100.1.101 * O ©

// Merkurius v [ UPLOAD & PRINT
»

PRINTERS
@ Standby mperatures % COOLDOWN
DASHBOARD

jame Curent  Targe
JOB QUEUE (0)

>. CONSOLE T Bakdisketall(@) 270 15mm.210C. " Extruder % 0

Heater Bed 0
[l HEIGHTMAP

@ G-CODE FILES ; PLA_gcode
1., Print s

3D G-CODE VIEWER 20C_PLA_gcode

96 g, Print Time: 6m 555

4D HISTORY sphere.gcode

Filament: 29237 mm / 87.20 g, Print Time: 4h 21m 125,

=%« Toolhead

>- Console

code
+100
- Type HELP to get a list of available command:
+100 - Click on the "?" button to get a searchable list

- Commands in the console are clickable and will be placed into the input

+25 fie

- Use the tab key to complete your inputs. If there are several options,

Figure 26: Merkurius homepage
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I PrusaSlicer, klicka ‘File | Import | Import Config Bundle’.

Prusa$sS

File Edit Window View Configuration Help

1S Printer Settings

@ Open Project...
Recent projects >

El

[F] Save Project as...
Import > . Import STL/3MF/STEP/OBJ/AMF...
Export > Import STL (Imperial Units)
Convert > Import SLA Archive...

4 Import ZIP Archive. ..

® .@ Import Config...

% Repair STL file... .
G-code Preview. .. | & Import Config Bundle...

1 Quit %

@® Import Config from Project...

L3

Figure 7: Klicka ‘File | Import | Import Config Bundle’



Leta efter konfigurationsfilen och klicka p& ‘Open’ (‘Oppna’). 1.6. Efter utskriving

= — i Nar utskriften ar klar tar vi inte bort den direkt. Istallet vantar vi tills virmebddden
ancel Select configuration to load: Q . N . .
: : = : : : har svalnat till lagre &n 30 grader Celsius.
D Recent < firichel | GitHubs = 3d_skrivningskurs = docs | kapitel = 0_install_and_setup_prusa_slicer
r Home tame size Type Modified Vi kommer att anvinda webbplatserna for var 3D for att avgora detta (och mer).
3 Documents B PrusaSlicer_config_bundle_20260626.ini 18.9kB Text Sat
e e Anslut till UMS WiFi. Skriv sedan i din webbldsare URL:en som matchar din skrivare i

sokfaltet.

INI Files (*.ini) v

Printer URL
Figure 8: Leta efter konfigurationsfilen och klicka pa ‘Open’

Merkurius 10.0.1.101
Venus 10.0.1.102
Tellus 10.0.1.103
Mars 10.0.1.104
Uranus 10.0.1.105
v | @ NewTab x| +

/2 0.0.1.10°

@ Eduroam i“fI /.. Merkurius - 10.0.1.101
Q. 1-DuckDuckGo Search
Q. 123inkt
Q 123movies

Q  123zing

Figure 25: Type the URL of your printer in the browser



P4 varmebadden (plattan dar skriving tar plats pd), pd framsida finns en symbol av en
fingeravtryck. Vad tror du att den betyder?

Figure 24: Varmebédden har symboler av fingeravtryckar
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Clicka pa ‘OK’ om en fonster visar att allt har lyckats.

File Edit Window View Configuration Help

Plater  PrintSettings  Filament Settings  Printer Settings
Eslmple @ Advan¢
Print settings:

[© sovolsvor Qualty Profile
Filament:

[0 sovolsvo7 Qualty Profile
Printer:

|E| Venus * Sovol SV07 Quality Profile

Supports:|None
Infil: Brim: 0

Prusaslicer - Info

@ 9 presets successfully imported.

OK

Figure 9: Clicka pa ‘OK’



Nu visar PrusaSlicer att var 3D skrivaren kallade ‘Venus’ ar tillgéngligt.

*Untitled - PrusaSlicer-2.7.2+UNKNOWN based on Slic3r
File Edit Window View Configuration Help
Plater  PrintSettings  Filament Settings  Printer Settings

Simple
@ Print settings:

[ sovol svo7 Qualty Profie
Filament:

B _Sovol SV07 Quality Profile
inter:

(E Venus * S’/ol SV07 Quality Profile

Sup| "None

mﬁu; Brim: 0
Figure 10: ‘Venus’ ar tillgéngligt

Grattis! Nu kann du skriva ut i 3D!

Nu bér 3D skrivaren sitter sig igang.

Igen, regeln ar att, under din forsta skrivning, maste du kollar pa skrivaren hela tiden.
Malet ar att du ser hur en vanligt/lyckande skrivning ser ut.

Sa, vad ser du att skrivaren gor forst?

Kolla pa skdrmen av 3D skrivaren. Hur linge ska din 3D tryck tar?

Figure 23: Skdrm av skrivaren
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Du blir fragat hur skrivaren méste kallas din 3D tryck. Klicka pa ‘Upload and print’ 1. Att skriva ut
(‘ladda up och skriv ut’).
For att skriva ut, behéver du en STL fil av din ritning. I bada Blender och OpenSCAD

*Untitled - Prusaslicer-2.7.2+UNKNOWN based on Slic3r kan du exportera din ritning till STL.
File Edit Window View Configuration Help
— - 3 : ; I Blender, klicka ‘File | Export | Stl (.stl)’ for att exporter din model till en STL fil
Plater Print Settings Filament Settings Printer Settings ) p . p .
(10-)104.,10_10
34 Pr
-[-9.80 0 - " n .
1ot E cube [/home/richel/GitHubs/3d_skrivningskurs/docs/kapitel/1_prir
“[-020 F
-|-8.00 F[: Edit Render Window Help Layout v Scene
-|-8.60
-|-830 B 2 (9 © Add Object 1z, Global v ¢+
-|-8.00 IE
-|-7.70
“|-790 St
Send G-Code to printer host B e &1

Upload to Printer Host with the following filename:

lcube_7m_0.30mm_220C_PLA_Keleelel3]

Use forward slashes (/) as a directory separator if needed.

Upload Upload and Print Cancel
L3

Figure 22: Klicka pa ‘Upload and print’

Figure 11: klicka ‘File | Export | Stl (.stl)’
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I OpenSCAD, Kklicka ‘File | Export | Export as STL’ for att exporter din model till en 1.4. Att skriva ut

STL fil. C . . o
Hos Uppsala Makerspace har vi tva regler kring 3D skrivning:
cube.scad — OpenSCAD + Under din forsta skrivning, maste du kollar pa skrivaren hela tiden. Malet ar att du
@M Edit Design View Window Help ser hur en vanligt/lyckande skrivning ser ut
& New File Ctrl+N o Under din senerare skrivningar, maste du vara i horseldistans av skrivaren. Mélet
- Bpen File Ctrl+0 ar att du kan stoppa skrivaren nér nagot gor fel.
Recent Files » Ditt skrivning ska tar lite mindre &n 10 minuter.
Examples 4 ™ Om du forstar reglerna, klicka pa ‘Send to printer’ i hogerneret hornet.
Reload Ctrl+R i oy
cube - PrusaSlicer-2.7.2+UNKNOWN based on Slic3r - 8 x
New Window File Edit Window View Configuration Help
. . Plater Print Settings Filament Settings Printer Settings
Open in New Window . *Simple [ Advanced [WExpert
Close Ctrl+W 150 [ sovolsvor qualty Profile (modified) o
- Filament:
W Save Ctrl+S —] Eceral e Lrljte:ovalsvmQuautypmﬁle v‘o
. - Sl il [a Mars * Sovol V07 Quality Profile v‘a
Top solid infill
Save As... Ctrl+Shift+5S 4-170 ng;.m.u : e g
Save All . “"--ﬁ____ e Sy ) | i1 | Bim:o
Export as STL... ' : e et
Xo Yo zno
Show Library Folder... & Export as OFF... boson: [ e 5 e
Quit Ctrl+Q &k Export as AMF... o I CHIN CH
- oo e World 100 100 100
£ Export as 3MF... 1 0 o |
o Export as DXF... Ftes
ok Export as SVG... % sicedinfo
|‘-| E rt CSG ) Used Fltsment (a) 0.96
Used Filament (m) 0.32
. XDO as - Used Filament (mm®)  775.66
sor Export as PDF... ) matedprtng e
) -normal mode 7m
o Export as Image... s, Export Gcode &
Figure 12: klicka ‘File | Export | Export as STL’ Figure 21: Klick pa ‘Send to print’

11 20



Nu éar slicingen klart.

File Edit Window View Configuration Help

Plater  Print Settings  Filament Settings  Printer Settings

Time Percentage  Used filament

M Perimeter 2.9% 0.11m 0349

External perimeter 0% 0.07m

Internal infill 14.1% 0.04m 0.

Solid infill 9 0.05m 0.

Top solid infil s 15% 001 m

Bridge infill 13% 001

SKirt/Brim 12 3.0% 0.0t m 0.04

Custom

Estimated printing tim

cube - Prusaslicer-2.7.2+UNKNOWN based on Slic3r

Slicingen &r klart

o Simple (© Advanced ®Expert
Print settings:
[© sovol svo7 QualtyProfile (modified) o
Filament
I sovol svo7 Qualiy Profie vle
Printer:
‘E Mars * Sovol SV07 Quality Profile ‘e
supports: None Y]
Infill:[15% Brim: 0
Object manipulation
Name: cube.stl
xo  vyo  zo
Position 110 110 5 mm
Rotate (relative): [ o o .
Scale factors:
0 100 100 %
Size [World):
10 10 mm
DOiinches
Sliced Info
Used Filament () 0.96
Used Filament (m) 032
Used Filament (mm?)  775.66
Cost 0.02
Estimated printing time:
~normal mode
Export G-code G

1.1. Att ladda en STL fil in PrusaSlicer
Starta programmet PrusaSlicer.

Prusaslicer-2.7.2+UNKNOWN based on Slic3r
File Edit Window View Configuration Help
Plater  PrintSettings ~ Filament Settings  Printer Settings

esimple ©Advar
Print settings:

Q

‘ ©  Sovol V07 Quality Profile

Filament:

‘-J Sovol SV07 Quality Profile

Printer:

[ mars sovol svo7 Qualiy Profite

Brim: (]
Did you know that you can use the Lightn
infill to support only the top surfacs
mentation. slice now

Figure 13: PrusaSlicer
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Klick pa ‘File | Import | Import STL’.

File Edit Window View Configuration Help

New Project

Ctrl+O
Recent projects >
[ Save Project

[¥] Save Project as...

@ Open Project...

Ctrl+Alt+S

Import >

Export >

Convert >
& Eject SD Card / Flash Drive...

® (Re)S
% Repair STL file...

G-code Preview...
+] Quit

Slice Now

S Printer Settings

'

Import STL/3MF/STEP/OBJ/AMF....

Import STL (Imperial Units)
Import SLA Archive...
Import ZIP Archive...

@® Import Config...

@® Import Config from Project...

% Import Config Bundle...

Figure 14: Klick pa ‘File | Import | Import STL’
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Prusas

&

Cerl+l

Ctrl+L

Cerl+Alt+L

1.3. Att slica

Click ‘Slice now’.

File Edit Window View Configuration Help

Plater  PrintSettings  Filament Settings Printer Settings

cube - Prusaslicer-2.7.2+UNKNOWN based on Slic3r

Figure 19: Klicka pa ‘Slice now’
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Simple © Advanced ®Expert
Print settings:
‘o Sovol V07 Quality Profile (modified) v‘o
Filament:
‘[ Sovol SV07 Quality Profile v‘o
Printer:
&2 Mars * sovol svo7 Qualty rofile e
supports: None B
il [15% -] eim0
Object manipulation
Name: cube.stl
X Yo za
Position: 110 110 5 mm
Rotate (relative): o o 8
Scale factors: .
100 100 100 %
Size [World]:
10 10 10 mm
Oinches
Slicenow )



I PrusaSlicer, véljer samma 3D skrivare.

Prusaslicer-2.7.2+UNKNOWN based on Slic3r

File Edit Window View Configuration Help
Plater  PrintSettings  Filament Settings  Printer Settings

Print settings:

@ simple| (® Advanced (@ Expert

[ sovolsvo7 Quality Profile e
Filament:
‘-] Sovol 5v07 Quality Profile v‘o
Printer:
|2 Merkurius *sovol svo7 Qualty Profile o

—— System presets —
- User presets ——

Sovol SV07 Quality Profile
Physical printers ——

Mars * Sovol SV07 Quality Profile

Merkurius * Sovol SV07 Quality Profile

Tellus * Sovol V07 Quality Profile
Uranus * Sovol SV07 Quality Profile
Venus * Sovol SV07 Quality Profile
——— Add/Remove printers ——

slice now

Figure 18: vilja samma 3D skrivare
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Viélja en STL fil och klicka pa ‘Open’.

Choose one or more files (STL/3MF/STEP/OBJ/AMF/SVG):

< firichel = GitHubs | 3d_skrivningskurs | docs | kapitel = 1_print

Name
@ cube_from_blender.stl

@ cube_| _openscad.

Figure 15: Vilja en STL fil och klicka pa ‘Open’
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~

Rl o |

Size Type Modified
684 bytes Image 17:57

684 bytes Image 17:52



Nu har du laddet en kub i PrusaSlicer. Den ser ut likadant som hér: 1.2. Att valja en 3D skrivare

*Untitled - Prusaslicer-2.7.2+UNKNOWN based on Slic3r

e . _ I Makerspacet, letar efter en 3D skrivare som &r ledigt. Varje 3D skrivare har ett namm.
ile Edit Window View Configuration Help

Plater  Print Settings  Filament Settings  Printer Settings

Till exempel, den hér skrivare hir nere heter ‘Merkurius’

simple <d oExpe

Print settings:

[o sovol svor qualiy Profite o
Filament:

‘[ Sovol SV07 Quality Profile ‘e
Printer:

‘E Mars * Sovol SV07 Quality Profile ‘e

Supports:|None ~

Infill:|15% ~| Brim:0

Object manipulation
Name: cube_from_openscad.stl

xXo Yo zo
Position: 110 110 5 mm
Rotate (relative):[ o o
scale factors: [ 0 00 "

Size [World):
10

- = | ¥y wumus B

Oinches

Slice now

Figure 16: Kuben &r laddat

Figure 17: Den hér skrivare heter ‘Merkurius’
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