Beginner’s Guide to Prusa MK4

Printer-Based Menu Controls

This is the home screen of 3D printer itself:

QINPUT SHAPER The upper right corner shows time, in the middle, there
are 6 menu options, and at the bottom of the screen,
v
ff . o you can see nozzle temperature, heatbed temperature,
ez and type of material loaded into the printer. During a

No USB Preheat Filament

preheat, the temperatures will be in the format "current

@ {§} temperature/target temperature”.

Most of the menu options are only useful for
troubleshooting or testing purposes. As a beginner you
should only ever need the Print and Filament menus.

Control Settings

¥ 26°C m2s°c

No USB/Print

This menu item reads No USB when the USB slot is empty, and changes to Print when a USB
stick is inserted. Choose the file you wish to print.

Preheat

errll 1 hrough this menu, you can preheat the nozzle and

215/75 the heatbed to a certain temperature, as per the
chosen filament material. Under normal
circumstances, you don't have to enter this menu at
f all - when printing, the correct preheat settings are
e 2L always already included in the print file and, when
240/50 | loading a new filament, you choose the correct

I temperature through the Load Filament option.

255/100

220/100

PA 285/100 |

COOLDOWN

Filament

© FILAMENT ewrll Here, you can Load or Unload Filament, Change
Filament (which is just the two previous options one
after another) or Purge Filament (i.e. get rid of the
Load Filament N . .
remnants of the previous filament color - normally, this

Wriwed {1 Eamen= is already included in the Load Filament procedure,
Change Filament though)

Purge Filament




Choosing a 3D model from the USB drive

B PROJECTS m-ELLN Insert the USB disc into the slot on the right side of the
L Return display box.
Keychain_Dual_Color_©.4n_6.2mm_PLA_MK4

The No USB menu option will then change to Print and

R - o  immediately after, the file folder on the USB drive will
R R R T o @ automatically open.

Robo_Alpaka_0.4n_0.2mm_PLA_MKA4IS_MK3.9

Note how the name of each file (called G-code) includes
what printer is it made for ("MK4"), which material
("PLA"), layer height (0.2 mm), and the time it takes to
print (from tens of minutes to several hours).

Keychain_e.4n_0©.2mm_PLA_MK4IS_MK3.9IS_

Starting the print process
Use the controlling knob to open the Print menu and select your model.

o il  You will see a little preview of the model, and the
R Al cstimated print time. Once you confirm by pressing the
Print icon, both the print sheet and the nozzle will start
heating up. No user input is needed from that point on —
the printer will run through cleaning the nozzle, measuring
the distance to the print bed, and preparing to print.
During these steps, the heated nozzle may leak a bit of
filament. It is normal and nothing to be concerned about.

4h 53m 13s
PLA/103 ¢/34.59 m

The first thing to materialize is the purge line. The model
itself starts with a few flat horizontal layers at the bottom.
The pads around the feet are called a brim. Its body
consists of an outer shell, with thickness determined by
the number of layers, called perimeters (i.e how many
times the nozzle runs around the model). The usual
number is between two and four. Once the print builds up
a bit, you will see that the inside of the model is not solid,

i ' but filled by an internal structure called the infill. The infill
saves both materlal and prlntlng tlme while still providing enough structural support.

After the print, let it cool down for a while. The print will come off a cold sheet much
more easily. You can check the print sheet temperature on the display. Manipulating the sheet
while it's still hot may result in slight warping of the bottom of the fresh print and, in some rare
cases, damage to the sheet surface. Once the sheet is cooled down, gently lift it by the two
closer corners.

To remove the print, just bend the sheet a little bit, it will pop off easily.



Printables.com: Introduction

If you aren’t ready to try creating your own models yet, there are many online databases full of
3D objects which can be downloaded for free! Prusa has its own website and community for
finding and sharing projects, many of which can be downloaded for free at Printables.com.

Printables.com is a pretty large database, meant for all 3D printer owners, both Original Prusa
and other brands. It's reliable, easy to navigate, and with a lot of added features.

As a beginner, we recommend that you go straight to the main content of the website: the 3D
Models database itself. The basic navigation is pretty intuitive - feel free to click back and forth
between the topic categories for a while, to get an idea of what the database offers: Art &
Design, Household, Learning, Toys & Games - there is something for everyone.

You can also search by clicking on the magnifying glass icon in the top right corner.

Search Q C] Q @ 55 Q—

Note: Keep in mind that you can'’t just take a 3D model in any of the regular formats (.stl,
.0bj) and load it directly into your 3D printer. The file needs to be converted to a special
instruction file called a G-code. This conversion process is called slicing, and it is done in
software called a Prusa Slicer which is covered later in this document.

If you don’t want to learn the slicing process yet, there are ready-made G-code files available as
well - i.e. files that are already prepared for printing. Just download them on your USB drive and
you are good to go.

Be careful though, each G-code is made for a specific printer type and won’t work properly in
any other. Also, each G-code file can only be printed from a certain printing material (there are
specific temperature settings, etc.). That means, in your case, make sure you download only G-
codes made for MK4 printers and for PLA material. Filter the models using the buttons on the
left. Choose only prints that include the “G-code Print Files”, which are made for “Prusa MK4”.

Gravity Grey_Hex_PenHolder 0.2mm PLA MINI 9h43m.gcode ) There mlg ht be more than
& kil raalebad LD one G-code included with
’ ‘ each print, make sure to
choose the right one - at the
o S e % tiny spool icon there should
¢ oo sw be “PLA”, and at the tiny
printer icon “Prusa MK4”.
Gravity Grey Hex_PenHolder 0.2mm_PLA_MK3S_10h19m.gcode 5 The name Of the material
'y T 15w8 and printer are also included
s in the G-code file name.

If you want to play it safe, start with smaller, simpler models (if something fails, at least it fails
quicker and with less waste of material). To get a broader picture, browse through the lower
section of the menu of each print. Check the instructions from the author, comments from other
users, or, best of all, photos of their successful prints.



Using Prusa Slicer

Importing 3D data into the Slicer

For the import, you have two main options - an STL file and a 3MF file (don’t worry about the
AMF and OBJ options for now).

The 3MF format has a big advantage in storing the slicer settings, but since we want to
demonstrate how to make those settings yourself, we will use the plain STL.

There are two ways of opening the model file in PrusaSilicer.

1) Download the file to your computer
and then click on File -> Import ->
Import STL/OBJ/AMF/3MF inside the
Prusa Slicer software.

2) Use the PrusaSlicer button directly
from the Printables website. If this
option stays enabled during the
Configuration Wizard, all you have to
do now is click the button, and the
model will automatically open in

B bm PrusaSlicer.

Mode s Note: If you can't see this button, you
—>O= have to enable it in Printables.com by

A Ve ntan

< . clicking your account icon in the

upper right corner and selecting
Settings - > Display & language ->
Show PrusaSlicer button.

Once the object opens on the Slicer printbed, you can practice manipulating the view - hold the
left mouse button to rotate the print bed, zoom by scrolling mouse wheel, or hold the
right button or mouse wheel to pan the view.



Interface: Right side panel, Slice button
We start with the panel on the right side of the screen.

All the basic, must-have settings are placed in this part of the screen: selecting the layer height,
print material, printer type, enabling supports, and choosing the infill density.

Down in the lower right corner, there is the actual Slice button.

Let's quickly go through all the other important settings first:

Print settings

Print settings:

& B 0.20mm STRUCTURAL

System presets
© B 0.10mm FAST DETAIL
© B 0.15mm SPEED
©» B 0.15mm STRUCTURAL
© B 0.20mm SPEED
© B 0.20mm STRUCTURAL

{

In this dropdown menu, you can
choose from various print layer
heights. Note that even though these
presets are named after the layer
height, each of them also includes
many other different settings that
influence the quality and print time.

The lower the layer height, the better the details will be - but the print process will take
longer. The layer height has a big impact on the quality of the surface details. However,
choosing small layer heights considerably increases the printing time. We recommend using a

layer height between 0.1 and 0.2 mm.

For most layer heights, there are two different profiles to choose from: SPEED prioritizes - you
guessed it - print speed, while STRUCTURAL prioritizes the surface quality and overall
toughness of the printed model. Neither of the profiles goes into an extreme, however - i.e. the
SPEED profile still yields reasonably durable prints, and the STRUCTURAL one is by no means

slow.

Filament

Filament:

I B Prusament PLA

Choose your material. Different

| | & Prusament ASA

E & Prusament PA11 Carbon Fiber
L & Prusament PC Blend

D B Prusament PC Blend Carbon Fiber
I B Prusament PETG

I B Prusament PLA

| | & Prusament PVB

materials require different settings
(temperature, print speed, etc.), so
it's important to choose the correct
one. As long as you print from the
spool you got with your printer,
keep this setting on “Prusament
PLA”.




Printer

Printer:
1 B Original Prusa MK4 Input Shaper 0.4 nozzle |v Choose the correct printer:
System presets ————— Original Prusa MK4 Input
] B Original Prusa i3 MK3S & MK3S+ Shaper in this case.

] B Original Prusa MINI & MINI+

1 B Original Prusa MK4 0.4 nozzle

] B Original Prusa MK4 Input Shaper 0.4 nozzle
B B Original Prusa SL1S SPEED

(&) Add/Remove printers

Supports

Supports: |None ‘v Choose whether slicer _should
N generate supports - printed
one 13 H ” H H
scaffolding” which increases
For support enforcers only reliability Wh.en Pflht[ng overhangs
Everywhere When the print is finished, you can
just snap the supports off.

You may have already seen supports on some of the prints downloaded from Printables.com -
now we will explain their purpose a bit further. Your 3D printer cannot reliably print into thin air.
As the material builds up layer by layer, each layer has to have at least a bit of a solid base
underneath. The parts of the model which are hanging or protruding “in the air” are called
overhangs. Whether these overhangs are printable depends on their size and angle. 45°is OK
(imagine arms of the letter “Y”), 90° (arms of the letter “T”) is not.

The printer can cope with the overhangs without the help of supports by slowing down and
increasing cooling, then slowly building up the material in the air - this is called bridging.
However, this only works to some extent and rarely looks perfect (there are saggy strings of
filament, etc.). In the worst-case scenario, the print could also collapse altogether.

Infill

inil ] eim:J This option allows you to change the infill density
5 (pattern can be changed elsewhere in a different
10% menu). For now, you can leave the preset value (15
or 20%) as it is.
25%
e 3D models are rarely printed fully solid on the inside,
i with 100% density. The print would take ages,
70% consume loads of material and the resulting object
ol would be heavy as a brick. Instead, most prints are
100% hollow, with supporting mesh filling the cavity - the

infill.



Brim

infill[15% v |

This option will generate a thin layer around the base of the
model, which will improve the adhesion to the print bed. This is
a handy option for models that don’t have enough of a grip in
proportion to their size.

Repairing damaged models

Name Editing Below the dropdown menus, there is a

A ® 9 large window with a list of models that
are currently on the print sheet. Note

Auto-repaired 848 errors: the triangular warning sign next to the

424 degenerate facets

model’s name - this means there are
some errors in the model file.

424 facets removed

Right button click the icon to fix STL through Netfabb

Typically, when you see this error the
triangular mesh which forms the model surface is not fully closed, or perhaps there are some
holes, stray vectors, and nodes. PrusaSlicer can repair such errors automatically.

In the Windows version, you can right-click the triangle to Fix through Netfabb and the warning
will disappear. You can perform the same function by right-clicking the model itself.

Another option is in the upper left corner of the File menu - choose Repair STL file. PrusaSlicer
will save the file again in an OBJ format, which is less prone to errors.

Note: Be careful, as in some cases, an intentional feature might be interpreted as an error, i.e.
Netfabb would delete a hole that was actually supposed to be a part of the design.

Object manipulation

Object manipulation This menu basically duplicates the left icon
World coordinates v | X[ \40] z[( bar functions Move, Rotate, and Scale.
Position: 125 [10s 625  |mm
Rotate (relative): E B o K Instead of manipulating the model with your
mouse, you can insert the exact numbers in
Scale factors: \ 100 ” 100 ‘ 100 % . " .
_ l each of the X, Y, Z axes: position coordinates,
Size [World]: 7303 [124 125 lmm o yopation angles, and either percentage of size
[inches increase/decrease, or precise measures.

Note: Make sure you keep the ratios locked (using the padlock icon), so all the axes scale
uniformly, otherwise the object will deform.



Slice now

Finally, you can now slice and export your first model. Click the “Slice now” button in the lower
right corner and the program will have slice the imported file and generate the G-code.

Export G-code !]

If you want to print right away, just click on Export G-code, download the file on your USB drive
and you are ready to take it to the 3D printer and insert it for printing.

Note the icon on the right - if you have a USB drive inserted, you can click it to upload the G-
code there directly.

Exporting finished.

D:\lion_0.4n_0.2mm_PLA_MK4IS_4h13m.gcode

A small pop-up window will appear in the lower right corner - you can click this icon to safely
eject the medium. It's a small but nifty feature. Basically, you don't have to click anywhere
outside of the PrusaSlicer!

Note: Before you export your G-code, it’s a good habit to double-check everything first -
make sure you didn’t forget anything (typically adding supports), the settings are correct
(material and printer) and the print time matches your expectations.

Sliced Info
Used Filament (g) 93.76 (294.76)
(including spool)

Used Filament (m) 31.44
Used Filament (mm?) 75611.05
Cost 3.40
Estimated printing time:

- normal mode 3h49m

In the lower right corner, there are now some stats about how many meters/grams of filament
and how many hours this print will take.

In this example, at 0.20mm SPEED settings, a 100% sized lion will take less than 4 hours. If you
don’t want to wait that long, you can print a smaller lion faster. In the lower-left corner, switch
back from Preview into the 3D editor view - this will show you the same situation as it was
before you hit Slice now.



~== You can make the model smaller using the
Scale (S) button on the left (or the Object
Manipulation on the right). If you scale
him down to 60% size and hit Slice now
again, you will see that the print will now
only take about an hour and 20 minutes!

Now, back to the Preview - we see the
model exactly as it will be printed -
including infill, supports, etc. When you
~ =« zoom closer, you even see the individual

lines of filament.

Everything is color-coded - green supports, orange external shell, scarlet infill. Don’t worry
about all the colors now though, this color-coding is just informative.

You can inspect the individual layers by dragging the slider on the right side. Note the
checkered infill structure inside - it is called the rectilinear infill.

Using these icons in the lower-left corner of your screen, you can
toggle between the 3D editor view (i.e. how did the scene look like
before clicking Slice Now) and the sliced G-code Preview. You can
also press Ctrl+5 or Ctrl+6.

When exporting G-code, always also save your project as a 3MF file! This means you will have
all your slicer settings saved in an editable form. Go to the top left corner of the screen and click
File - Save Project.

Always double-check everything in the Preview before exporting G-code! You can prevent
some errors, like forgetting to turn on the supports, choosing the wrong kind of filament, etc.



