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TEACHING MODULE 1.2.1 

Chapter 1.3 3D Printer Basics and Preparation for the First Print   

 

Equipment (if 
needed) 

PC with Internet connection 

Duration 1.5 Hours 

 

Short description In this Worksheet students will learn how to use a free Slicer Software 

Learning Outcomes What is a Slicer software 

How to install and use a free open source slicer software, Ultimaker 
Cura 

What is a support structure and when it is needed 

What is a Printing Profile 

What is and how to use the Layer View 

The correlation between different settings, print precision and printing 
times. 

Imagination, Problem Solving, Critical Thinking, Adaptability, 
Experimentation, Improvisation, Patience 

Activities 

Activity 1 Exercise 1.3.1.1 

Aim of the Activity To familiarize students with the installation and configuration of the 
Slicing software Cura   

Duration 20 Minutes 

Type of Activity Worksheet 

Teaching Objectives What is a Slicing software and why it is necessary, Download and install 
the software, Configure the software for a specific 3D Printer  

LESSON PLAN 1.3.1 
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Resources Worksheet 1.3.1 /Introduction, Exercise 1 

 

Activity 2 Exercise 1.3.1.2 

Aim of the Activity To familiarize students with the basic functionality of the slicing 
software 

Duration 35 Minutes 

Type of Activity Worksheet 

Teaching Objectives How to import a 3D Model, changing placement on the Bed, Uniform 
and non-uniform scaling, rotation, printing profiles, layer height, infill, 
what is and how to use support structures 

Resources Worksheet 1.3.1 / Exercise 2, Einstein.stl  

 

Activity 3 Exercise 1.3.1.3 

Aim of the Activity To familiarize students with different Print settings  

Duration 35 Minutes 

Type of Activity Worksheet 

Teaching Objectives Printing profiles and Printing Time, Infill percentage and strength 

Resources Worksheet 1.3.1 / Exercise 3 

Further Reading 

 https://all3dp.com/2/what-is-a-3d-slicer-simply-explained/ 

https://www.3dnatives.com/en/cura-software-3d-printing-
250320204/#! 

https://www.youtube.com/watch?v=l_wDwySm2YQ&t=1200s 

https://support.ultimaker.com/hc/en-us/articles/360011924980 

https://support.makerbot.com/s/article/What-is-Layer-Height 

https://3dprinterly.com/how-to-3d-print-support-structures-properly/ 

https://all3dp.com/1/3d-printing-support-structures/ 

https://all3dp.com/2/3d-printing-supports-guide-all-you-need-to-
know/ 

https://all3dp.com/2/3d-printer-g-code-commands-list-tutorial/ 

https://all3dp.com/2/what-is-a-3d-slicer-simply-explained/
https://www.3dnatives.com/en/cura-software-3d-printing-250320204/
https://www.3dnatives.com/en/cura-software-3d-printing-250320204/
https://www.youtube.com/watch?v=l_wDwySm2YQ&t=1200s
https://support.ultimaker.com/hc/en-us/articles/360011924980
https://support.makerbot.com/s/article/What-is-Layer-Height
https://3dprinterly.com/how-to-3d-print-support-structures-properly/
https://all3dp.com/1/3d-printing-support-structures/
https://all3dp.com/2/3d-printing-supports-guide-all-you-need-to-know/
https://all3dp.com/2/3d-printing-supports-guide-all-you-need-to-know/
https://all3dp.com/2/3d-printer-g-code-commands-list-tutorial/
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Level 1 (Novice Level: Basic Competences) 
Chapter 1.3: 3D Printer Basics and Preparation for the First Print 
Activity Worksheet 1.3.1   

 
In this Activity worksheet we will learn how to use a free 3D Slicing software, Ultimaker Cura, in 
order to produce a G-code file. More specifically we are going to learn: 

• What is a Slicer software 
• How to install and use a free open source slicer software, Ultimaker Cura 
• How to use the basic settings 
• What is a support structure and when it is needed 
• What is a Printing Profile 
• What is and how to use the Layer View 
• The correlation between different settings, print precision and printing times. 

 

Introduction 

After we have our model, we are ready to move on to the next stage. We need to find a way to 
turn our 3D model into commands that our 3D printer should follow. To do this we need to use 
a program known as Slicer. 

 
Every 3D printing method works by layering material to make 3D objects. A Slicer is a program 
that turns digital 3D models into printing instructions for a particular 3D printer. Slicer software 
is named that way because it effectively "slices" 3D models into several horizontal 2D layers that 
will be printed one at a time.  The instructions also provide user-entered 3D printing parameters 
such as layer height, speed, and support structure settings, in addition to the model itself. 

Activity Worksheet 1.3.1 (Teacher Version) 
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As we saw in the previous chapter, Fused Deposition Modeling (FDM) is a material extrusion 
process, in which a print head travels in two directions (X- and Y-axes), melting and pushing 
plastic filament through the nozzle to generate a 2D layer. This technique is done until the 3D 
item is complete, layer by layer. 

Based on that, in order to construct a 3D item, FDM printers rely substantially on movement, and 
excellent multi-axis control is essential for an exact print. The slicer will evaluate these inputs 
and generate a G-code file, which will then be uploaded to the 3D printer, once the 3D model 
and print settings have been configured. 

G-code is a kind of programming language, generated automatically by the slicer, that 
communicates to the 3D printer all the commands needed for movement and/or other actions. 
While knowledge of G-code is not required to operate a 3D printer, some basic understanding 
could help troubleshooting and controlling print processes much better [1]. 

In this section, we are going to learn how to install and use a very popular free slicer software 
called Ultimaker Cura. It is an open-source software, probably the most widely used in the 
global additive manufacturing market. Cura's simplicity of use, support for several file formats, 
and interoperability with a wide range of 3D printers are just a few of its key advantages. Cura is 
a component of the Ultimaker ecosystem, however it may also be used by printers from other 
companies. Not only is the program completely free, but it is also available in 15 languages, 
making it as accessible as possible to people all around the world. Its compatibility with the most 
prevalent operating systems, including Windows, Mac, and Linux, is another aspect that adds to 
its popularity. In addition, Cura’s open plug-in architecture offers extra functionality and allows 
everyone to create an add-on for Cura. There are a lot of free plug-ins available for download 
through the “Marketplace” and a large global community supports this effort. 

 

Exercise 1: How to Install the Cura Software 

In this exercise, we will download and install Cura to our computer. Note that you can skip this 
exercise if the software has been already installed on your computer. 

https://www.3dnatives.com/en/3d-technologies/


     

6 
 

 

In order to download this software, follow the link below and click on the Download for free 
button. The most recent version the time this chapter was written is 4.13, but you should stay 
up to date on the most recent version because extra features and enhancements are being added 
frequently. 

https://ultimaker.com/software/ultimaker-cura 

 

 
Then you have to choose your operating system. You can choose between Windows, MacOS or 
Linux. Here we are going to show how to install the software on Windows but the process is 
similar for all operating systems. 

 

https://ultimaker.com/software/ultimaker-cura
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After selecting your operating system, the appropriate installer (an EXE file) will be downloaded 
to your computer. 

 
 

Run the EXE file in order to start the installation process.  

 
On the first window press the “Next” button. 
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On the next Window read the License Agreement and click on the “I Agree” button. 

 
Then choose where you want the Software to be installed and click the “Next” button. 

 
On the next window just press the “Install” button and the installation process will start. 
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Finally click on the “Finish” button and the software will start and you will see the welcome 
screen. 

 
Click on the “Get Started” button and then click on the “Agree” button. 
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On the next window, Cura will inform you about data collection. Just click on the “Next” button. 

 
On the next window, you can log in or create an Ultimaker account. There is no need to do that 
since you can use the software without an account and you can click on the “Skip” button. 

 
Then you can add a printer in two ways, as a networked one or as a non-networked one.  
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Click on the non-network Printer the drop-down menu and find your printer. 

 
After you have selected your printer and click add it should have a few more settings. If you 
selected your printer correctly, it's going to add the full profile that includes all the right 
dimensions and settings for your printer. The only thing you have to do is to press the “Next” 
button. 
Note that it’s possible to add multiple profiles (for the same printer or different printers) and 
choose or change the selected profile during slicing. 
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Finally, after clicking on the “Finish” button, the Software is installed and calibrated for your 3D 
Printer and ready to use.  
 

Exercise 2: Basic Settings Menu 

In this exercise, we are going to learn how to use the Basic menu of Ultimaker Cura. We will also 
prepare a 3D model in order to 3D print it as an example. 

On the picture below, you can see the Interface of the software. 
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The first thing we see is a “Virtual” bed, which is identical to the bed of your actual printer. The 
three colorful lines are pointing the “zero” spot, which means that in this spot all X,Y,Z are zero. 
You can change the perspective of your bed by simply pressing and holding the right click 
anywhere on the bed and moving your mouse into the desirable direction. You can also zoom in 
and out by using your mouse wheel.  

Import a 3D Model 
The next thing we are going to do is to import a 3D model as an .stl file. To do that we must click 
on the import button on the upper left corner, find our model and click on the “Open” button. 
An easier way to import models is just to drag-and-drop them inside Cura. 
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Left Menu 
Now our model has been placed on the “Virtual” bed. If we click/select on the model, a menu 
appears on the left side of the interface, and three arrows appear on our model representing the 
coordinate axes. Now, by pressing and holding the left click on our model we can move it 
anywhere we want on our bed. In order to be more precise, we can do the same thing by changing 
the values of Χ,Υ,Ζ on the table (numerical fields). 

 

On the second button of the menu we can see, and change, the dimensions of our model. What 
is really useful and important is that we can also change the percentages of the dimensions and 
thus resize uniformly the model. If we choose a number over 100% our model will get bigger than 
the original but if we choose a number smaller than 100% our model will be smaller. This is 
important for example when a model cannot fit on our specific printer’s bed. 

Note that when you change the percentage of one axis the percentages of all three axes are 
changing automatically. This is happening because, by default, uniform scaling is enabled. Most 
of the times this is really useful but we can also disable it. By doing that we can change each value 
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independently but this will deform our model and is usually avoided. But you can give it a try and 
see what happens.    

If you select the third button on the menu, you can rotate your model by clicking and dragging 
the arrows as seen in the image below. This way we can re-orient a model and select a different 
printing direction. 

 

 

Note that you can always reset the orientation of the model by clicking on the reset button. 

The first three buttons are basically all the buttons you will need, as a beginner, from this menu.  

Print Settings Basic Menu 

So far, we have inserted our model, we have chosen the position and the size we want to print it 
as well as its orientation on the bed. In this section, we will go through the Basic Print Settings, 
in order to slice our model and produce the G-code file for our 3D Printer. 
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These settings can be found on the upper right corner of the interface by clicking on the drop-
down menu, as seen in the image below. 

 
For now, let's leave the settings as they are and let's try to Slice our model. To do this we select 
the “Slice” button, which is located at the bottom right of the screen. 

 
Once the process is complete, the Slicer will give us information about the printing time and the 
amount of material we will need based on the settings we have chosen. 
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Note: If you place the mouse pointer on top of the “i" symbol, you will get a lot more detailed 
information regarding time estimation. 

Layer View 

By clicking the “Preview” button it will activate the layer view.  

 
The layer view is a powerful tool to examine specific details of your printing strategy. Using the 
layer view efficiently will ensure the best results for your print. 

The layer view will show the slice results in the 3D viewer. It will also show a new control interface 
with the following options: 

• The color scheme selector, which can be used to visualize different properties of your 
print 

• A play button, to simulate the printing of the current layer (as the nozzle moves) and  
• A layer slider, to navigate through each layer of the print and inspect specific layers. 

 

Print settings menu 

Here we can identify four main sections: 
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1) In the first section of the menu, the available profiles for the current configuration are 
visible. A Print profile is the basis for all 3D Prints; you can change the profile by simply 
changing the value number of the profile. This number represents the Layer Height of 
each profile.  

What is Layer Height?  

Layer height is equivalent to vertical resolution (i.e. z axis) in 3D printed objects. It's like 
pixels in a digital image, or thread count in sheets. The thinner the layer, the more layers 
per millimeter are needed and the smoother the texture/surface of your printed object. The 
major problem with small layers is that they significantly increase the total duration of your 
print. 

For example, for every layer you print at a layer height of 0.3 mm, you have to print three 
layers, each one taking just as much time, at a layer height of 0.1 mm, which effectively 
triples your overall print time. 

 
A simple rule to remember is: a smaller number makes the prints more precise, but it will 
take longer to print. A higher number makes the print less accurate, but it will print 
faster. You have to consider which profile suits the current application. For some 
situations, e.g. fast prototyping, it’s more important to get the resulting model quickly 
rather than accurately. 
A very simple way to test this rule is demonstrated below. 
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On the left image we sliced our Albert Einstein statue with 0.2mm layer height and the 
printing time is 17 Hours and 50 Minutes, while on the right with a layer height of 0.12 
mm and the printing time is almost 30 Hours.  
 

2) On the second section of the menu, we can change the Infill percentage.  An infill of 100% 
means that we will get a completely “solid” object. However, in most cases this is not 
desirable because we waste a lot of filament and it is not needed structurally. Therefore, 
we typically choose a lower percentage of infill, which of course has an impact on the 
strength of the model. The infill of 3D prints has two primary functions; it works as 
internal support and ensures that the top parts of 3D prints close correctly and 
contributes to the overall strength of the 3D print. As a golden mean, an infill percentage 
of at least 15% is recommended for standard applications. We can increase the value in 
order to strengthen the 3D print but this will increase both time and the amount of 
filament required. 
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In the images below we have two different infill percentages. Our model on the left has 
20% while the model on the right has 50% infill.    

 

3) On the third section, you can enable Support. The way FDM Printers work does not allow 
to print in “Thin” air. That’s why Support structures are important for 3D models with 
sharp overhangs and completely floating parts. Cura software can automatically add 
these supports wherever is necessary.  
You can easily identify where supports are needed since the software “marks” those high-
risk areas with red color. If by mistake, you forget to insert needed supports, your print 
will definitely fail. 
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The amount of Supports Structures needed is closely related to model Orientation. The 
model’s orientation will decide if and how many supports will be used. For example, if the 
model is oriented at a steep angle, it will require more supports because more sections will 
hang over the main body.  

For example, let’s assume that you want to 3D Print the letter E. In the images below, you 
can see two different orientations. 
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On the first orientation, we need many support structures, since some sections hang over 
the main body (supports are shown in blue colour). On the second orientation, there is no 
need for support structures, since the model is self-supported. 

 

 
Note that support structures are meant to be removed from the final object (post-
processing). The problem is that the supported areas are not so smooth after that and 
may need e.g. some sanding. That is why a good practice is to orient the object in such a 
way in order to minimize the need of supports, or avoid it completely if possible. 
In our case, the most suitable orientation is the original one, since most of the model is 
supported by itself and the need of support structures is minimum. 
 

     
4) On the last section, you can enable Adhesion. The type of adhesion is automatically set 

by the print profile. We recommend keeping adhesion enabled, unless there is a clear 
use case to benefit printing without it. The additional adhesion parts generally do not add 
much extra material cost or print time, but do add to the 3D print reliability and lower 
the chances of failure. 



     

23 
 

 

 
 
Exercise 3: Try Different Settings 

As an exercise, fill in the table below with the printing time and amount of material needed, for 
different settings. Note that you should keep Supports enabled, since our model cannot be 
printed without them.  

 

Profile (mm) 
/Infill(%) 

10 20 60 100 

0.12 Time: 29h 

Grams: 148g 

Time: 36.5h 

Grams: 218g 
Time: 66h 

Grams: 498g 
Time: 157 h 

Grams: 775g 

0.16 Time:25.5h 

Grams:150g 
Time:32h 

Grams:220g 
Time:58.5h 

Grams:499g 
Time:138h 

Grams:775g 

0.2 Time:17.5h 

Grams:144g 
Time:37h 

Grams:216g 
Time:41h 

Grams:502g 
Time:96h 

Grams:784g 

0.28 Time:16.5h 

Grams:167g 
Time:20h 

Grams:238g 
Time:33h 

Grams:519g 
Time:70.5h 

Grams:796g 

Note that these results are based on a specific 3D Printer and your results may vary, but the trend 
should be the same. 

For a certain profile (layer height) what happens to printing time and amount of material as the 
infill percentage increase? 

For a specific profile, both printing time and material increase. Note that even a small increase 
(from 10% to 20%) can dramatically increase printing time. 
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Based on the use of this particular model (it’s a statue so it will probably just have to be nice but 
not so robust) what would you choose as “optimal” settings? 

Since it is a “decorative” print, it needs to be precise but not strong. A good option would be to 
use a 0.16 or even a 0.12 Profile with a 10% Infill to decrease the total print time.  
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Level 1 (Novice Level: Basic Competences) 
Chapter 1.3: 3D Printer Basics and Preparation for the First Print 
Activity Worksheet 1.3.1   

 
In this Activity worksheet we will learn how to use a free 3D Slicing software, Ultimaker Cura, in 
order to produce a G-code file. More specifically we are going to learn: 

• What is a Slicer software 
• How to install and use a free open source slicer software, Ultimaker Cura 
• How to use the basic settings 
• What is a support structure and when it is needed 
• What is a Printing Profile 
• What is and how to use the Layer View 
• The correlation between different settings, print precision and printing times. 

 

Introduction 

After we have our model, we are ready to move on to the next stage. We need to find a way to 
turn our 3D model into commands that our 3D printer should follow. To do this we need to use 
a program known as Slicer. 

 
Every 3D printing method works by layering material to make 3D objects. A Slicer is a program 
that turns digital 3D models into printing instructions for a particular 3D printer. Slicer software 
is named that way because it effectively "slices" 3D models into several horizontal 2D layers that 
will be printed one at a time.  The instructions also provide user-entered 3D printing parameters 
such as layer height, speed, and support structure settings, in addition to the model itself. 

Activity Worksheet 1.3.1 (Student Version) 
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As we saw in the previous chapter, Fused Deposition Modeling (FDM) is a material extrusion 
process, in which a print head travels in two directions (X- and Y-axes), melting and pushing 
plastic filament through the nozzle to generate a 2D layer. This technique is done until the 3D 
item is complete, layer by layer. 

Based on that, in order to construct a 3D item, FDM printers rely substantially on movement, and 
excellent multi-axis control is essential for an exact print. The slicer will evaluate these inputs 
and generate a G-code file, which will then be uploaded to the 3D printer, once the 3D model 
and print settings have been configured. 

G-code is a kind of programming language, generated automatically by the slicer, that 
communicates to the 3D printer all the commands needed for movement and/or other actions. 
While knowledge of G-code is not required to operate a 3D printer, some basic understanding 
could help troubleshooting and controlling print processes much better [1]. 

In this section, we are going to learn how to install and use a very popular free slicer software 
called Ultimaker Cura. It is an open-source software, probably the most widely used in the 
global additive manufacturing market. Cura's simplicity of use, support for several file formats, 
and interoperability with a wide range of 3D printers are just a few of its key advantages. Cura is 
a component of the Ultimaker ecosystem, however it may also be used by printers from other 
companies. Not only is the program completely free, but it is also available in 15 languages, 
making it as accessible as possible to people all around the world. Its compatibility with the most 
prevalent operating systems, including Windows, Mac, and Linux, is another aspect that adds to 
its popularity. In addition, Cura’s open plug-in architecture offers extra functionality and allows 
everyone to create an add-on for Cura. There are a lot of free plug-ins available for download 
through the “Marketplace” and a large global community supports this effort. 

 

Exercise 1: How to Install the Cura Software 

In this exercise, we will download and install Cura to our computer. Note that you can skip this 
exercise if the software has been already installed on your computer. 

https://www.3dnatives.com/en/3d-technologies/
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In order to download this software, follow the link below and click on the Download for free 
button. The most recent version the time this chapter was written is 4.13, but you should stay 
up to date on the most recent version because extra features and enhancements are being added 
frequently. 

https://ultimaker.com/software/ultimaker-cura 

 

 
Then you have to choose your operating system. You can choose between Windows, MacOS or 
Linux. Here we are going to show how to install the software on Windows but the process is 
similar for all operating systems. 

 

https://ultimaker.com/software/ultimaker-cura
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After selecting your operating system, the appropriate installer (an EXE file) will be downloaded 
to your computer. 

 
 

Run the EXE file in order to start the installation process.  

 
On the first window press the “Next” button. 
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On the next Window read the License Agreement and click on the “I Agree” button. 

 
Then choose where you want the Software to be installed and click the “Next” button. 

 
On the next window just press the “Install” button and the installation process will start. 
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Finally click on the “Finish” button and the software will start and you will see the welcome 
screen. 

 
Click on the “Get Started” button and then click on the “Agree” button. 
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On the next window, Cura will inform you about data collection. Just click on the “Next” button. 

 
On the next window, you can log in or create an Ultimaker account. There is no need to do that 
since you can use the software without an account and you can click on the “Skip” button. 

 
Then you can add a printer in two ways, as a networked one or as a non-networked one.  
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Click on the non-network Printer the drop-down menu and find your printer. 

 
After you have selected your printer and click add it should have a few more settings. If you 
selected your printer correctly, it's going to add the full profile that includes all the right 
dimensions and settings for your printer. The only thing you have to do is to press the “Next” 
button. 
Note that it’s possible to add multiple profiles (for the same printer or different printers) and 
choose or change the selected profile during slicing. 
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Finally, after clicking on the “Finish” button, the Software is installed and calibrated for your 3D 
Printer and ready to use.  
 

Exercise 2: Basic Settings Menu 

In this exercise, we are going to learn how to use the Basic menu of Ultimaker Cura. We will also 
prepare a 3D model in order to 3D print it as an example. 

On the picture below, you can see the Interface of the software. 
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The first thing we see is a “Virtual” bed, which is identical to the bed of your actual printer. The 
three colorful lines are pointing the “zero” spot, which means that in this spot all X,Y,Z are zero. 
You can change the perspective of your bed by simply pressing and holding the right click 
anywhere on the bed and moving your mouse into the desirable direction. You can also zoom in 
and out by using your mouse wheel.  

Import a 3D Model 
The next thing we are going to do is to import a 3D model as an .stl file. To do that we must click 
on the import button on the upper left corner, find our model and click on the “Open” button. 
An easier way to import models is just to drag-and-drop them inside Cura. 
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Left Menu 
Now our model has been placed on the “Virtual” bed. If we click/select on the model, a menu 
appears on the left side of the interface, and three arrows appear on our model representing the 
coordinate axes. Now, by pressing and holding the left click on our model we can move it 
anywhere we want on our bed. In order to be more precise, we can do the same thing by changing 
the values of Χ,Υ,Ζ on the table (numerical fields). 

 

On the second button of the menu we can see, and change, the dimensions of our model. What 
is really useful and important is that we can also change the percentages of the dimensions and 
thus resize uniformly the model. If we choose a number over 100% our model will get bigger than 
the original but if we choose a number smaller than 100% our model will be smaller. This is 
important for example when a model cannot fit on our specific printer’s bed. 

Note that when you change the percentage of one axis the percentages of all three axes are 
changing automatically. This is happening because, by default, uniform scaling is enabled. Most 
of the times this is really useful but we can also disable it. By doing that we can change each value 
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independently but this will deform our model and is usually avoided. But you can give it a try and 
see what happens.    

If you select the third button on the menu, you can rotate your model by clicking and dragging 
the arrows as seen in the image below. This way we can re-orient a model and select a different 
printing direction. 

 

 

Note that you can always reset the orientation of the model by clicking on the reset button. 

The first three buttons are basically all the buttons you will need, as a beginner, from this menu.  

Print Settings Basic Menu 

So far, we have inserted our model, we have chosen the position and the size we want to print it 
as well as its orientation on the bed. In this section, we will go through the Basic Print Settings, 
in order to slice our model and produce the G-code file for our 3D Printer. 
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These settings can be found on the upper right corner of the interface by clicking on the drop-
down menu, as seen in the image below. 

 
For now, let's leave the settings as they are and let's try to Slice our model. To do this we select 
the “Slice” button, which is located at the bottom right of the screen. 

 
Once the process is complete, the Slicer will give us information about the printing time and the 
amount of material we will need based on the settings we have chosen. 
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Note: If you place the mouse pointer on top of the “i" symbol, you will get a lot more detailed 
information regarding time estimation. 

Layer View 

By clicking the “Preview” button it will activate the layer view.  

 
The layer view is a powerful tool to examine specific details of your printing strategy. Using the 
layer view efficiently will ensure the best results for your print. 

The layer view will show the slice results in the 3D viewer. It will also show a new control interface 
with the following options: 

• The color scheme selector, which can be used to visualize different properties of your 
print 

• A play button, to simulate the printing of the current layer (as the nozzle moves) and  
• A layer slider, to navigate through each layer of the print and inspect specific layers. 

 

Print settings menu 

Here we can identify four main sections: 
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5) In the first section of the menu, the available profiles for the current configuration are 
visible. A Print profile is the basis for all 3D Prints; you can change the profile by simply 
changing the value number of the profile. This number represents the Layer Height of 
each profile.  

What is Layer Height?  

Layer height is equivalent to vertical resolution (i.e. z axis) in 3D printed objects. It's like 
pixels in a digital image, or thread count in sheets. The thinner the layer, the more layers 
per millimeter are needed and the smoother the texture/surface of your printed object. The 
major problem with small layers is that they significantly increase the total duration of your 
print. 

For example, for every layer you print at a layer height of 0.3 mm, you have to print three 
layers, each one taking just as much time, at a layer height of 0.1 mm, which effectively 
triples your overall print time. 

 
A simple rule to remember is: a smaller number makes the prints more precise, but it will 
take longer to print. A higher number makes the print less accurate, but it will print 
faster. You have to consider which profile suits the current application. For some 
situations, e.g. fast prototyping, it’s more important to get the resulting model quickly 
rather than accurately. 
A very simple way to test this rule is demonstrated below. 
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On the left image we sliced our Albert Einstein statue with 0.2mm layer height and the 
printing time is 17 Hours and 50 Minutes, while on the right with a layer height of 0.12 
mm and the printing time is almost 30 Hours.  
 

6) On the second section of the menu, we can change the Infill percentage.  An infill of 100% 
means that we will get a completely “solid” object. However, in most cases this is not 
desirable because we waste a lot of filament and it is not needed structurally. Therefore, 
we typically choose a lower percentage of infill, which of course has an impact on the 
strength of the model. The infill of 3D prints has two primary functions; it works as 
internal support and ensures that the top parts of 3D prints close correctly and 
contributes to the overall strength of the 3D print. As a golden mean, an infill percentage 
of at least 15% is recommended for standard applications. We can increase the value in 
order to strengthen the 3D print but this will increase both time and the amount of 
filament required. 
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In the images below, we have two different infill percentages. Our model on the left has 
20% while the model on the right has 50% infill.    

 

7) On the third section, you can enable Support. The way FDM Printers work does not allow 
to print in “Thin” air. That’s why Support structures are important for 3D models with 
sharp overhangs and completely floating parts. Cura software can automatically add 
these supports wherever is necessary.  
You can easily identify where supports are needed since the software “marks” those high-
risk areas with red color. If by mistake, you forget to insert needed supports, your print 
will definitely fail. 
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The amount of Supports Structures needed is closely related to model Orientation. The 
model’s orientation will decide if and how many supports will be used. For example, if the 
model is oriented at a steep angle, it will require more supports because more sections will 
hang over the main body.  

For example, let’s assume that you want to 3D Print the letter E. In the images below, you 
can see two different orientations. 
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On the first orientation, we need many support structures, since some sections hang over 
the main body (supports are shown in blue colour). On the second orientation, there is no 
need for support structures, since the model is self-supported. 

 

 
Note that support structures are meant to be removed from the final object (post-
processing). The problem is that the supported areas are not so smooth after that and 
may need e.g. some sanding. That is why a good practice is to orient the object in such a 
way in order to minimize the need of supports, or avoid it completely if possible. 
In our case, the most suitable orientation is the original one, since most of the model is 
supported by itself and the need of support structures is minimum. 
 

     
8) On the last section, you can enable Adhesion. The type of adhesion is automatically set 

by the print profile. We recommend keeping adhesion enabled, unless there is a clear 
use case to benefit printing without it. The additional adhesion parts generally do not add 
much extra material cost or print time, but do add to the 3D print reliability and lower 
the chances of failure. 
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Exercise 3: Try Different Settings 

As an exercise, fill in the table below with the printing time and amount of material needed, for 
different settings. Note that you should keep Supports enabled, since our model cannot be 
printed without them.  

 

Profile (mm) 
/Infill(%) 

10 20 60 100 

0.12 Time:  

Grams:  

Time:  

Grams: 
Time:  

Grams:  
Time:  

Grams:  

0.16 Time: 

Grams: 
Time: 

Grams: 
Time: 

Grams: 
Time: 

Grams: 

0.2 Time: 

Grams: 
Time: 

Grams: 
Time: 

Grams: 
Time: 

Grams: 

0.28 Time: 

Grams: 
Time: 

Grams: 
Time: 

Grams: 
Time: 

Grams: 

For a certain profile (layer height) what happens to printing time and amount of material as the 
infill percentage increase? 

Based on the use of this particular model (it’s a statue so it will probably just have to be nice but 
not so robust) what would you choose as “optimal” settings? 
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