Printing

Get ready to enjoy this session!!



Whatis Y
3D Printing?

3D printing, also known as additive manufacturing,
Is @ modern manufacturing process that creates
three-dimensional objects from a digital file using a
3D printer.




Why 3D printing matters

Empowers Enables Speeds up
creativity customization development




Why 3D printing matters

Reduces waste Transforms Supports
sustainability

industries
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A Brief History of 3D Printing

Chuck Hull invents w New methods of 3D w Launch of the RepRap
stereolithography (SLA) printing emerge J project
Y

Josef Prusa released the
Prusa Mendel

3D printing is almost
everywhere




e The first 3D printed object ever was a small
black plastic eyewash cup, created by Chuck
Hull in 1983 to prove his new idea worked.
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Methods of — 4

3D Printing

Most 3D printing methods fall into a few
main types, each with its own materials,
process, and best uses.
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A What is the Difference?
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Fused Deposition
Modeling (FDM)

How it works:
e A plastic filament (like PLA or ABS) is melted
and extruded through a heated nozzle, building
the object layer by layer.
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€—— Temperature control units

Fused Deposition Modelling




Stereolithography ‘.
(SLA)

How it works:
e A container of liquid photosensitive resin holds
the printing material.
e A laser beam traces and hardens the resin layer
by layer, turning the liquid into solid plastic
wherever the laser touches.

e Process repeats until the whole 3D object is
formed.
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Material Extrusion:
Fused Deposition Modelling
(FDM)

Vat Polymerisation:

lllustration of different 3D Printing Methods
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Emerging Methods

Concrete 3D Bioprinting Food Printing
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Carbon Combo EDU Bundle : Vs
| : | g For you to 3D print, you'll obviously \ .

require a 3D printer. There are many

unigue specifications. : V A

types of 3D printers, each with its own

N as ] =i S 3D Printers =

-~
-
-~ »

#
.
.
. - -
)

-

Have you worked with one before?< f




Type of 3D Printers

Desktop 3D Industrial 3D Bioprinters
Printers

Printers




Type of 3D Printers

Food Printer

Bioprinters




The Original Prusa i3 MK3S Printer




Points to consider when using the
3D Printer

1. Slicing & Print Settings

 Infill density: Higher infill for strength; lower saves material and time.
e Supports: Add supports for overhangs if needed, and check placement.
e Bed adhesion tools: Use brim, raft, or skirt depending on print shape.




Points to consider when using the
3D Printer

le Edt Window View Configuration Help

Print Settings Filaments Printers Printables Enter a search term 3'\} Beginner mode v l’_.-'—‘_ Login v
Print settings:
&) B 0.15mm QUALITY (moddied) v
p m Fillament
Time Percentage Used filament O .
- - B Genenc PLA ~ |
Penmeter 19m 154% 098m 2929 Print
nnter:

External perimeter 25m & 205% 098m 2919 [ ] @ Original P 3 MIKGS & MIGS

- - - N
Internal infill 25m 200% 1.17m 3489 ; SO -
Solid infill 25m | 205% 1.74m 5204 = Supports: None v
Top solid infil 018m 05549 ) e | —
’ | . ‘ Infilk: 20% s Bom: ||
snoge inhil ) ' <9 . y S

/8rim 275 DA% o02m 0079 / o7 4 Object manipulation T
t y' 2 2 e . = 7.5 Neme: RPLidar Holderstl ’ 5
stimated printing times ‘ de] : = 7 el X D Y D z D
By Postion: 100 100 85 mm
Nim
/ / Rotate (relative): 0 0 0 d
Show stealth mode /. / _
' Scale factors: | 100 100 100 %
Swe [World): | 71.85 98.92 17 mm

_Inches
Shiced Info
Used Filament (g) 16.24
Used Filament (m) 344

Used Filament (mm’) 13096.72




Points to consider when using the
3D Printer

2. Preparation & Setup

e Clean the build surface/ sheet: Remove dust, oils, or leftover filament bits by
using Isopropyl alcohol on a paper towel or a warm soapy cloth.

e Apply an adhesive to the sheet: This helps to hold the first layer of the object to
be 3D printed in place.
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Points to consider when using the
3D Printer

e Check the bed level: Ensure the build plate is properly leveled for good first layer adhesion.
e Check if the sheetis in place: ensure the sheet is properly seated on the magnetic heatbed.




Points to consider when using the
3D Printer

 Choose the right filament: Match filament type (PLA, ABS, PETG, etc.) to your print needs.
 When loading new filament, cut it in an angle to ensure easier insertion into the extruder and
to reduce chances of clogging.
 Check spool condition: Make sure filament isn’t tangled or brittle. \ Q
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Points to consider when using the
3D Printer

3. During Printing
e Monitor the first layer: a bad first layer usually ruins the print.

e Watch temperature: Keep an eye on nozzle and bed temps to avoid clogs or warping.
 Keep the area clear: Avoid bumping the printer or letting anything hit moving parts.
Bumps lead to the X, Y or Z crashing.




Points to consider when using the
3D Printer

4. After Printing
 Remove print carefully: Let the bed cool before removing the print. If you encounter any,

resistance, use a spatula or flexible bed to avoid damage. |

o Store filament properly: In dry, sealed containers to avoid moisture.




Points to consider when using the
3D Printer

5. Maintenance & Safety
 Regular cleaning: Remove filament residue and dust from fans and rails.
 Check moving parts: Tighten belts, check for loose screws, and clean rods.
e Proper ventilation: Especially when printing with ABS or resins.
 Handle hot parts carefully: Nozzle and bed stay hot even after printing.

6. Software & Updates
e Update firmware: Keeps your printer safer and fixes bugs.




3D Printing Practical Guide Using
PrusaSlicer and Prusa Printer

Step 1: Download PrusaSlicer

e Go to the official PrusaSlicer page: PrusaSlicer | Original Prusa 3D printers directly from
Josef Prusa

e Choose the version compatible with your OS (Windows, macOS, Linux)

%

PrusaSlicer 2.9.2

‘l Windows .' Ma /.\ Linux


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

e Download the installer and run it.

Step 2: Install PrusaSlicer
e Follow the on-screen setup instructions.

Step 3: Initial Configuration
e After installing and launching PrusaSlicer for the first time, you'll go through a Configuration

Wizard. Follow these exact steps to ensure you're correctly set up for the Original Prusa i3
MK3S/MK3S+ printer with a 0.4 mm nozzle.

I) Start the Configuration Wizard
 When you first open PrusaSlicer, the Configuration Wizard will launch automatically.
e If not, you can start it manually:
e Click Configuration > Configuration Wizard from the top menu.



| PrusaSlicer - Configuration Wizard

® Welcome Welcome to the PrusaSlicer Configuration Wizard
Log in (optional)

Hello, welcome to PrusaSlicer! This Configuration Wizard helps you with the initial

Configurstion Sources configuration; just a few settings and you will be ready to pnnt.

Select all standerd printers < Back Neat > Finish Cancel




i) Optional - Create or Skip Account
e YoUu'll be prompted to sign in or create a Prusa Account.
e You can choose to skip this step.

e Click Next to proceed.

PrusaSlicer - Configuration Wizard
® Welcome
» Login (optional)

Configuration Sources

4

Log in with Your Prusa Account (optional)

Log in to control your printers remotely through the built-in Connect in PrusaSlicer.

Log in to your Prusa Account

Password (required

{5 Continue with Google

»

g Select all standard printers

mnish

Cancel




lii) Select Printer Sources

A list of printer profiles and sources will be shown.
1.Deselect everything except:

Prusa FFF printers (keep this one checked)

PrusaSlicer - Configuration Wizard
Welcom .
st Configuration sources

® Login(optional)

Configuration Sources

Online sources

Please, select online sources you want to update profiles from:

Name Description
V] Prusa FFF  Prusa FFF printers
Prusa SLA  Prusa SLA printers
Other FFF FFF Printers by other vendors

Other SLA  SLA printers by other vendors

Local sources

P Y
y >
£ ,/ As an alternative to online sources, profiles can also be updated by manually loading files containing the updates,
(' // This is mostly useful on computers that are not connected to the intemet. Files containing the configuration
: updates can be downloaded from gur website.
'\:T /

\/ Load...

< Back Next > Finisl Cancel




2.Click Next and wait for PrusaSlicer to fetch the available printer configurations.

iv) Select Your Printer

e From the list, scroll down to MK3 Family and select:
Original Prusa i3 MK3S & MK3S+

PrusaSlicer - Configuration Wizard X

® Welcome

® Login(cptional)
e Configuration Sources MK3 Family All standard All None
» Prusa Research

Custom Printer
Updates
Downloads
Reload from disk
Files association

View mode

(1025 mm nozzle ~10.25 mm nozzle 1025 mm nozzle 10.25 mm nozzle
() 0.6 mm nozzle 0.6 mm nozzle (7) 0.6 mm nozzle 0.6 mm nozzle

G 08 mm nozzle 08 mm nozzle L0828 mm nozzle __10.8 mm nozzle

Select all standard printers < Back Next > Finish Cancel

Original Prusa i3 MK3S & Original Prusa i3 MK3 Original Prusa i3 MK3S & Original Prusa i3 MK3S &
MK3S+ MK3S+ MMU3 MK3S+ MMU2Z2S
] 0.4 mm nozzle ] 0.4 mm nozzle 0.4 mm nozzle 0.4 mm nozzle
Alternate nozxzles Alternate nozzles: Alternate nozzles Alternate nozzles:




v) Choose Nozzle Size

e Choose:
0.4 mm nozzle (the most commonly used and standard size for most prints)

® Welcome

¢ Login (optional)

e Configuration Sources MK3 Family All standard All None

» Pruss Research
Custom Printer
Filaments
Updates
Downloads
Reload from disk
Files association

View mode

Original Prusa i3 MK3S & Original Prusa i3 MK3 Original Prusa i3 MK3S & Original Prusa i3 MK3S &
MK3S+ MK3S+ MMU3 MK3S+ MMU2S

8 0.4 mm nozzlé (] 0.4 mm nozzle (_] 0.4 mm nozzle _) 0.4 mm nozzle
Alternate nozzles Alternate nozzles: Alternate nozzles Alternate nozzles:

(71025 mm nozzle (7)0.25 mm nozzle (7)0.25 mm nozzle ~10.25 mm nozzle

()06 mm nozzle (7]0.6 mm nozzle (1) 0.6 mm nozzle 0.6 mm nozzle

()08 mm nozzle [_]08 mm nozzle (0.2 mm nozzle 0.8 mm nozzle

Select all standard printers < Back Next > Finish Cancel




e Click Next.

PrusaSlicer - Configuration Wizard

o Custom Printer Setup
® Login (ocptional)

o Configuration Sources (] Define a custom printer profile
e Pruss Research Custom profile name:

Custom Printer

.

v [M-, Settings

Filaments
Updates
Downloads
Reload from disk
Files association

View mode

Select all standard printers < Back Next > Finish Cancel

e Click Next



viii) Filament Profiles Selection.
e Leave it as it is and click Next.

PrusaSlicer - Configuration Wi

o Welcome

¢ Log in (optional)

Filament Profiles Selection

a Select all standard printers

o Configs Shiacas Printer: Type: Vendor: Prf:fdc
e C— Prusa ABS
¢ Prusa Research (Templates) PLA Made for Prusa ) Prusa HIPS
Original Prusa i3 MK3S & MK35+ PETG Prusa Polymers ‘
¢ Custom Printer - ABS 30‘{&)8 = Prusa PETG
Prusa PLA
o Filaments 2o SuSnceth P ent ASA
FLEX Alzament S _
HIPS AmazonBasics Prusament PA11 Carbon Fiber
Updates
EDGE Buddy3D Prusament PC Blend
Downloads NGEN ColorfFabb Prusament PC Blend Carbon Fiber
: PA Cookiecad Prusament PETG
Reload from disk PVA Das Filament Prusament PETG Carbon Fiber
PCTG Devil Desi
Files association PP ESD' an Prusament PETG Magne.me 40%
_ CPE Elegoo Prusament PETG VO certified
View mode PC Eolas Prints Prusament PLA
PEBA Esun ' Prusament PP Carbon Fiber
PVB EUMAKERS Prusament PVB
METAL Extrude Prusament Woodfill
PET Fiberlogy Prusament rPLA
IGLIDUR Fiberthree BT N Y- Sp—
All None
Filaments marked with * are not compatible with some installed printers,
< Back Next > Finish Cancel




iIX) Automatic Updates Selection
e Check the boxes and click on Next.

PrusaSlicer - Configuration Wizard

* Welcome
¢ Logmn (optional)
e Configuration Scurces
e Prusa Research
e Custom Printer
e Filaments
¢ Updates

Downloads

Reload from disk

Files assocuation

View mode

Automatic updates

@ Check for application updates

If enabled, PrusaSlicer checks for new application versions online. When a new version
becomes available, 3 notification is displayed st the next applicstion startup (never dunng
program usage). This is only a notification mechanism, no automatic installation is done.

8 Update built-in Presets automatically

If enabled, PrusaShicer downloads updates of built-in system presets in the background. These
updates are downloaded into a separate temporary location, When a new preset version
becomes available it is offered at application startup.

Updates are never applied without user’s consent and never overwrite user’s customized
settings.

Addtionally, a backup snapshot of the whole configuration s created before an update is
applied.

a Select all standard printers

< Back

Ned >

Finish

Cancel




e Click Next

PrusaSlicer - Configuration Wizard

o Wecome Downloads from URL
® Log in (optional)
e Configuration Sources @ Allow built-in downloader

e Pruss Research

If enabled, you will be able to open models from the printables.com online database with a single click (using

@ Custom Printer a PrusaSlicer logo button),

e Filaments

® Updates Download path: [ C:\Users\SUZZIE\Downloads | Browse
@ Downloads

Reload from disk
Files association

View mode

Select all standard printers < Back Next > Finish Cancel




e Click Next

| PrusaSlicer - Configuration Wizard

Welcome

Log in (optional)
Configuration Sources
Prusa Research
Custom Printer
Filaments

Updates

Downloads

Reload from disk

Files association

View mode

Reload from disk

() Export full pathnames of models and parts sources into 3mf and amf files

If enabled, allows the Reload from disk command to automatically find and load the files when
invoked.

If not enabled, the Reload from disk command will ask to select each file using an open file
dialog.

Select all standard printers

< Back

Next >

Finish

Cancel




X) Files Association

e Check the boxes and click on Next.

Welcome

Log in (optional)
Configuration Sources
Prusa Research
Custom Printer
Filaments

Updates

Downloads

Reload from disk

Files association

View mode

@ Associate st files to PrusaSlicer

Select all standard printers

< Back

Next >

Finish

Cancel




xi) View M

e Select your preferred mode according to your level of experience.

ode

e Click On Finish.

Welcome

Log in (optional)
Configuration Sources
Pruss Research
Custom Printer
Filaments

Updates

Downloads

Reload from disk

Files association

» View mode

View mode

PrusaShcer's user interfaces comes in three vaniants:

Simple, Advanced, and Expert.

The Simple mode shows only the most frequently used settings relevant for regular 3D
printing. The other two offer progressively more sophisticated fine-tuning, they are sutable for
advanced and expert users, respectively.

© Simple mode
() Advanced mode

(O Expert mode

The size of the object can be specified in inches

([ JUse inches

Select all standard printers

< Back

Finish

Cancel




2. Importing an STL File and Preparing It for Slicing in PrusaSlicer.

Once setup is completed, the main PrusaSlicer workspace opens. You can begin importing your
3D design for slicing.

Step 1: Click the “Add” Button
e On the top-left toolbar, click the Add button (represented by a cube icon with a plus sign).

§ ‘Untitled - PrusaSlicer-2.9.2 based on Shic3r - (0] X
File Edit Window View Configuration Help

Prnt Settings Faments Printers Printables Enter a search term Q Begnner mode Q) login ~
9 gen >4 o9
B e
| £ B 0.35mm QUALITY v O
hlag\e@:
| [ B Generic ABS ~
9mt_tr. X
*1 B Original Prusa i3 MK3S & MK3S+ v |
|
Supponts: | None v

. nf.ut[fS'x. | sim[




e A file browser window will open.

o it
C

Wincdow View Configuration Help

IBI/AME /SVG)

J

= Victona's Robot » Vidona'’s Robol

Enter a search term

Beginner mode ™

Print settings.

[ & 8 0.15mm QUALITY

Filament:

B 8 GenencPla

Printer:

i =] & Original Prusa i3 MK3S & MK35+

Supportss| None

Infilz| 15% ~ |  Brim:

Slice now



Step 2: Locate and Select Your STL File
e In the file browser:
o Navigate to the folder where you saved your 3D model.

o Select the file with the .stl extension (e.g., Bottom_Chassis_1.stl).
o Click Open.

The STL file will now appear on the virtual print bed in the PrusaSlicer workspace.

6 ‘Untitled - PrusaSicer-2.9.2 based on Slic3r — o

X
File Edit Wwndow View Configuration Help
- Print Settings Flaments Priners Printabies | Enter a search term Q] ® Beginsermode ~ (1) Login v
Print settings:
& B 015mm QuALITY - &
N Filament:
" B B Generic PA v O
0 Printer:
=1 B Original Prusa i3 MK35 & MK3S+ v|G
supports:| None |
Infil:| 15% v|  Brim| ]
Object manipulation
Name Bottom Chassis 1.stl
X0 vE 20
Positior: 125 Jios |5 |em
Rotate (relativex| 0 l 0 0 I
Scaletactors[ 100 [ 100 w0 |%
Size [Werld} | 200 ] 200 10 e
T Inches




Step 3: Adjust Model Position (Optional)
Once the model is imported:
e Move Tool: Click and drag to reposition the object on the bed.
e Rotate Tool: Use the rotation handles if your model needs re-orientation.
e Scale Tool: Resize your model if needed (use the right-side panel or shortcut S).

Step 4: Review Print Settings
Check or modify the key parameters:
e Print Settings: e.g., 0.15mm QUALITY.
e Filament: Make sure Generic PLA is selected (or the material you're using)
e Printer: Should already show Original Prusa i3 MK3S+
 Infill: Choose your desired percentage of infill depending on strength needed.



e Click the “Slice Now” button
 Review the estimated time, filament usage, and preview the layers

Otgect manguistion
Somom Chasss 1.0
L) ) 46



3.Exporting the G-code
e Click Export G-code
e Name your file clearly (e.g., Bottom_Chassis_1.gcode)
e Save it to a location you can access easily.

e Remove the SD Card from Prusa printer’s SD card slot and insert it into your laptop.
e Move the .gcode file to your SD card.
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4. Loading G-code into the 3D Printer
e Safely remove the SD card from your computer
e Insert it into the Prusa printer's SD card slot

2 0,5
198%
1% 001:49R
vigder.y. 15mm_PL




5. Preparing the Print Bed
e Use isopropyl alcohol and a lint-free cloth to wipe the bed surface
e Ensure it's free of dust or oll

6. Starting the Print
Step 1: Select File
e On the Prusa printer menu:
o Go to Print from SD
o Select your G-code file (e.g., Bottom_Chassis_1.gcode)

Step 2: Start Printing
e Confirm selection.
e The printer will:
o Calibrate for positioning.
o Heat the nozzle and bed
o Begin printing automatically



 And just like that, you're done! Here's what | printed using this exact setup — the
Bottom Chassis for our robot
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