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LESSON PLAN 2.2
TEACHING MODULE 2.2
Chapter 2.2 Slicing Software in Depth Tutorial
Equipment (if PC with Internet access, 3D printer, CURA software
needed)
Duration 2 hours
Short description Full operating knowledge of Cura and slicer software in general. How
different settings affect a print job.
Learning Outcomes Understand when and where to use support material and how to
identify critical overhangs
Produce stronger 3D models using different infill types and wall line
count
Increase the model quality and resolution
Activities

Activity 1
Aim of the activity
Duration
Type of Activity
Teaching Objectives
Resources

Exercise 2.2.1
First steps with CURA
30 min
Practical Assignment - Worksheet
Install CURA software and add a 3D printer – 3D Object (stl. file)
Worksheet 2.2 / Exercise 1

Activity 2
Aim of the activity
Duration
Type of Activity
Teaching Objectives
Resources

Exercise 2.2.2
Advanced features of CURA
15 min
Practical Assignment - Worksheet
Explore more features of CURA software
Worksheet 2.2 / Exercise 2

Activity 3
Aim of the activity
Duration
Type of Activity
Teaching Objectives
Resources
Further Reading
Resources:

Exercise 2.2.3
Print the model
45 min
Practical Assignment - Worksheet
Prepare the 3D model for printing
Worksheet 2.2 / Exercise 3
- https://ultimaker.com/software/ultimaker-Cura
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- https://www.additive-x.com/blog/what-is-slicing-software-andwhat-does-it-do/
- https://www.youtube.com/watch?v=eUNTlb5pEWA
- https://www.youtube.com/watch?v=6Lk4RyD0VbU
- https://www.youtube.com/watch?v=l_wDwySm2YQ
- https://www.youtube.com/watch?v=GNoKh3ylS48
- https://www.thingiverse.com
- https://www.3dnatives.com/en/plastics-used-3dprinting110420174/
- Exploring 3D Printing using CURA: A Slicing software Gourav Dhore,
Rushikesh Jagtap, Sumit Bhakad, Pratik Yadav, Mr. A.B. Sutar, Ms.
Sudeshana Sawrate
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Activity Worksheet 2.2
Level 2 (Intermediate Level: Mastering the Basics and Beyond)
Chapter 2.2: Slicing Software in-Depth Tutorial
Activity Worksheet 2.2
What is Slicing Software?
To design a 3D model, we use the TinkerCAD or OnShape online modelling programs. Those
programs help us to design our object but this is not enough. We have to print this model to a 3D
printer, and the file from the modelling programs has to be transferred to a software that will
help us print it. This software is the slicing software, which converts the drawing model to a
language that a 3D printer can understand and print. This code is the G-code. An example of Gcode is shown in the next figure.
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Ultimaker Cura Slicing Software
For this course, the Cura slicing software from the Ultimaker company is used to prepare the
models for printing. Cura is a really popular 3D printing slicing software. First of all, it is free, it is
very powerful and it is easy to use. It has some fixed-recommended settings that users can choose
depending on their 3D printer ability and model design. Also, users can customize the settings
and implement them according to their model design. In this course, we will be using the Cura
software and in the following pages, we will see in detail how this powerful tool works.

Exercise 1: First Steps with Cura
How Can Ultimaker Cura Software Be Installed?
Navigate to Ultimaker’s website https://ultimaker.com and from the menu navigate to the
software section, select Ultimaker Cura or use the following link:
https://ultimaker.com/software/ultimaker-Cura
Then download the software (version 4.13.1) by clicking on the tab “Download for free” as it is
shown in the figure below. After following the required steps that pop up on the screen, the Cura
software will be downloaded to your computer. Then follow the usual procedure to install the
application to your computer.
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Why is Ultimaker Cura a Very Powerful Software?
The above-mentioned software was selected because some features make it powerful. The most
important, it is free and user friendly. You can select your preferred settings by clicking just one
button. The software can recommend custom settings tailor-made to your specific 3D printer,
with reliable results. Cura provides updates constantly to improve features and printing quality.
Also, it can predict with accuracy the printing time of your design. Let us see what Cura can
provide to the user.

How to Add and Connect a Networked Printer?
For easier and faster printing and avoiding the hustle of manually transferring files to the 3D
printer, we can connect directly the Cura application to a 3D printer. The Cura software must be
connected to a Networked printer to be able to send the sliced object for printing. To add an
available printer, first select the tab “Monitor” at the top of the page, and then press the tab
“add printer”. Automatically, the available printers will show up. Then select the correct printer
and press “connect”. Now the Cura software is connected to a printer.
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What is the Procedure to Add and Slice the Model?

How to Add the Model?
1. To add a model to the build plate, it must be in stl form. Then there are two possible options
to add this file into the bed of Cura. The first option is to drag and drop this file into the Cura
software, or by clicking the file icon and then selecting the stl file from there. After adding
the stl file with the model in the build plate, it should look like the following figure.

2. You can move and rotate the build plate area by pressing the right-click button and moving
the arrow up, down, left, and right. This area shows exactly how the model will be printed.
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3. At the right toolbar, there are some default settings that are used the most. The user can
choose to change more advanced settings by clicking on “setting visibility”.
4. Users can choose custom settings for advanced skills or custom settings for junior. The
following figures show the settings sections that users can change.
By clicking this button, you can see some basic
settings that can change easily.

For more advanced settings click the button
“custom”
How to Edit the Settings?
1. After importing our object, we can move on to the print settings. First of all, the user can
choose the slicing and printing profile. In this case, this model has a “Fast” profile. Changing
the profile to “Extra Fast”, automatically the settings below alongside with the time needed
are also changed.
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2. Some of the settings that are shown on the toolbar are layer height, wall line count, print
speed and infill density.





Layer height is the height of each individual layer that the 3D printer will print. Layer
height controls the quality of the object and the time needed to be printed. Low thickness,
needs more printing time.
Then we have the wall line count. If you want a thicker external wall, it is easier to add
another line instead of changing the default line thickness (which could be “dangerous”).
Also, print speed depends on the 3D printer’s ability and the volume of the object. For
quality results, a low print speed is needed. Then, infill density is the percentage of plastic
needed to fill the model.
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*If you move the mouse
pointer on the right of
every
submenu,
a
“settings” button appears.
If you click it a new
preferences
window
appears with several other,
more advance options
(that a “normal” user will
not probably need)

3. Moving forward there are settings like printing temperature which is the temperature of the
nozzle, so first, you have to check at what temperature the manufacturer of plastic
recommends to use.
An acceptable/recommended temperature for PLA is 200 degrees, but always check what the
manufacturer suggests. However, other materials or possibly other print nozzles may require
different temperatures (e.g. an all-metal usually runs 5 degrees hotter using the same material).
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How to Slice the Object?
1. Then by clicking the “Slice” button, automatically the model is prepared for printing and the
software will calculate the time needed to be printed according to the settings that we chose.
When the settings are changed, automatically the time needed is re-calculated.

2. After clicking on the “preview” button, colours appear on the model. The next figure shows
what every colour represents. For example, red colour is the shell and light blue colour is the
supports that this model will need in the printing procedure.
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Exercise 2: Advanced Features of Cura
Use Marketplace to Install More Features
Cura software has some extra plugin tools that we can install and use and have additional
functionalities. You can click the tab “Marketplace” to see the plugins options. A lot of plugins
allow opening additional file types. Other plugins, gives more design options to the user. To install
a plugin, just click on it and then click on the button “install”. Then you have to agree with the
terms and restart the software. Then the plugin will be successfully installed. To uninstall a plugin,
just go to the tab “Installed” and find the plugin that you want to uninstall and press “Uninstall”.
2
1
3

How to Separate Two Models in the Building Area
Some models containing two or more objects are often imported in Cura as one single object.
Installing the Mesh tool from the marketplace, it allows you to split the two objects as shown
below. Then you can lift or rotate one of the two objects without interrupting the other.
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Another useful tool is “Calibration Shapes”, which installs a large set of parts that can be used as
print tests and for calibrating the printer.
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Exercise 3: Print the Model
Add Supports to the Model
After slicing the model, Cura gives suggestions where you have to add support to the model. To
add supports, just click on settings “generate support” and then at “support placement”, select
“everywhere” or you can select “manual”. As it is shown below, after adding support to the
model, light blue lines appear to the object. Place the object in a way that will need fewer
supports.

The following figure gives some details about our model. The profile of this design is “Extra fast”,
which means the layer height is 0.3mm. The printing time is more than 8 hours. According to
layer height and model height we can see that this model will need 277 layers to be printed. See
the explanation below.
This shows the layers that the 3D
printer needs to print this model

number

Light blue lines show the supports that
will be added to the model.
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Using this bar, we can see the progress

Using this bar, we can see how the
nozzle will move for a current layer

This figure shows that the profile
changed to “fine” and the layer height
changed to 0.1mm. This means that the
model will be printed with more quality
than the previous one. As you can see
the printing time for this one is 1 day and
14 hours, as well as it has 829 layers. We
can see that the supports were
increased significantly in this one.
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How to Print the Sliced Model?
The final step is the printing part. When the model is ready, just click on the “save to disk” button
and you can save it on an SD card and then transfer this file on a 3D printer.
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