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Topic Description

Tinkercad is a user-friendly, web-based 3D 

design and modeling platform that

empowers individuals to create, modify, and 

prototype digital designs. Developed by 

Autodesk, Tinkercad is particularly popular

for its simplicity, making it an ideal entry 

point for beginners and educational settings.



Learning outcomes

Module 1: 3D Technologies

Topic 2 : The 3D Printing Process

KNOWLEDGE SKILLS ATTITUDES

Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

STARTERS
• Introduction to the basic 

concepts of Tinkercad online 

software

• Developing the ability to model 

3D objects before printing 

requires knowledge of various 

measurements and the 

assembly of joined pieces.

• Creating the shapes and scale 

of the object in 3D dimension

Utilizing tools in the software

Awareness of materials for 

assembly
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• TinkerCAD is a widely used online platform that offers

a user-friendly and approachable way to generate,

craft, and simulate 3D models.

• It is a great tool suitable for newcomers, students,

enthusiasts, and even professionals, and they can

use it without the necessity of compex software or

costly equipment.

• To visit the TinkerCAD software click on the following

link

https://www.tinkercad.com/
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TinkerCAD is great for beginners who want to build their first CAD models.
Users can quickly learn the drag and drop interface to create unique and complex designs.
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Tinkercad Compatible Devices:

Tinkercad is a web-based application, which means

that it can be used on a wide range of devices with access to an Internet browser.

Listed below are some of the devices commonly used to access and work with Tinkercad:
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STEP 1

STEP 2

STEP 3

STEP 4

The idea

First, choose an object you want to create.

It can be anything from a simple screw to a complex toy.

We recommend that you start with basic projects basics

until you feel more confident in developing complex designs.
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STEP 1

STEP 2

STEP 3

STEP 4

Designing the model

The main stage is the design of the actual model. 

After you have decided what you want to make, you need to use CAD 

software that can help you create a first draft of the model.
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STEP 1

STEP 2

STEP 3

STEP 4

Convert it to STL

It is necessary to convert the model to STL format when completed.

The majority of available CAD software has built-in functions that allow you

to export the model to STL format.

After you have converted the model to .STL format,

you will be halfway to obtaining a 3D printable file.
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STEP 1

STEP 2

STEP 3

STEP 4

Slicing it

The fourth step requires "slice up" the model into layers. In this stage, the 

3D model is converted into a set of instructions that the printer can 

understand. 

This is the last phase, which involves the use of software, at the end of 

which you get the final G-code file that the printer is able to recognize.
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Perspective projections

Perspective projections are drawings that attempt to reproduce

what the human eye actually sees when looking at a specific object.

There are three types of perspective projections: one-point, two-point and three-point.

The points of perspective are called vanishing points.
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What are the main features of Tinkercad?
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Tinkercad interface
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Mouse navigation

You can use the tools to the left of the worktable
or the mouse to manipulate the worktable. Use the mouse to:
- Zoom in and out with the mouse wheel.
- Rotate the worktable with right-click and drag.
- Change the view by clicking to the side of the "View Cube"

- Return to the default view perspective by clicking on the house icon.
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The menu of shapes

The shapes menu is located on the  right side of the interface.
You will use these shapes to design your object.

Practice moving the shapes by clicking and dragging
some of them on the work..
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Editing 3D shapes

Note the small white boxes around the shape.
Stretch or shrink the shape by clicking and
dragging the small white squares at the corners.
To change the height of the shape, click and
drag the small white square on the
top of the shape.

You can also change the size
by selecting and entering the desired numbers.
The numbers you see are the dimensions in
millimeters.
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Width: 20 millimetres (mm)

Lenght: 20 mm
Height: 5 mm
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Creating a hole
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Small Projects to practice on
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Learning center

3D Project Circuits Codeblock
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Learning center

3D Project
Learn how to use 3D design
These initial projects are an ideal starting point for becoming

familiar with all of Tinkercad's activities.
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3D Project
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3D Project
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3D Project
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3D Project
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3D Project
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3D Project
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Learning center

Circuits
Learn how to use circuits
These initial projects are an ideal starting point for becoming

familiar with all of Tinkercad's activities.
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Circuits
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Circuits
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Circuits
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Learning center

Codeblock
Learn how to use code blocks
These initial projects are an ideal starting point for becoming

familiar with all of Tinkercad's activities.
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Codeblock
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Codeblock
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Free lesson plan
Detailed lessons meeting academic standards



Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

ART COMPUTER 

SCIENCE

DESIGN ELECTRONICS ENGINEERING LANGUAGE ARTS

MATH ROBOTICS SCIENCE SOCIAL STUDIES TECHNOLOGY
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Lesson plan
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Lesson plan
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Lesson plan
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Challenges
Put your skills to the test!
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Challenge
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Example of a model in process of creation in Tinkecard



Learning outcomes

Module 1: 3D Technologies

Topic 2 : The 3D Printing Process

KNOWLEDGE SKILLS ATTITUDES

Sub-topic 1: Introduction to CURA slicing software (theoretical part)

MOVERS
• Introduction to the basic 

concepts CURA software

• Understanding the temperature, 

material replacement, support 

during printing, and processing 

time.

• Awareness during printing and 

the time process, the final result 

of the 3D material. 

Sub-topic 2: Introduction to CURA slicing software (theoretical part)
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What is 3D curation used for?

The term "Slicing software" refers to a program suitable for transforming a CAD 

file into a file that can be interpreted by the 3D printer. The innovative Cura 

software simplifies 3D printing by making machine program creation effective and 

intuitive.

Cura is an open source program developed by Ultimaker that converts a 3D model 

into instructions that the printer uses to produce the object.
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How to transform an stl file to Gcode with care?

The task is quite simple: drag and drop the . stl file into the interface

(or select the icon with the folder in the 3D view). The model will load on Cura. 

You can select it, move it around, and control how the unit will behave layer by 

layer (this is a critical thing to do).
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What type of file is an STL?

STL is a format commonly used for 3D printing and computer-aided design (CAD).

The name STL stands for stereolithography , a well-known 3D printing technology, but

you might sometimes find it also referred to as Standard Triangle Language or Standard 

Tessellation Language.

Each file consists of a series of connected triangles that describe the surface geometry of 

a 3D object or model. The more complex the design, the more triangles are used and the 

higher the resolution. 

You can recognize an STL image by the .stl file extension and the lack of color and texture.
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History of the STL file.

The STL format was created by 3D Systems in 1987 as part of the development of 

stereolithographic printing technology for commercial 3D printers. The process used a 

computer-controlled laser beam and pre-programmed CAD software to create 3D models 

for rapid prototyping. 

The STL file format hasn't changed much since then and is currently considered the 

standard for 3D printing. It still uses triangular tessellation to create the geometric

surface of an object, storing the details of each triangle, such as the coordinates of each

individual vertex.



Sub-topic 2: Introduction to CURA slicing software (theoretical part)

What are STL files for?

The STL format is known for its ability to convey the geometric composition of a 3D 

drawing and bring CAD designs to life. Let's look at some of the most common uses of STL 

files.

3D printing
3D printing is a form of additive manufacturing (AM): a flexible approach to industrial 

manufacturing. 3D designs are printed in layers to form lighter, stronger parts using STL 

files and CAD software. 

Rapid prototyping

STLs were originally designed to speed the creation of scale models for rapid prototyping. 

This means that an STL file is used to design a product or component and then printed to 

test the product in different scenarios before finalizing the design.
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Pros and cons of STL files

Using the STL format can be very advantageous, but there are some downsides that are 

important to know, because it may not always be the format best suited to your needs. 

Read on to learn more about the advantages and disadvantages of STLs.
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Advantages of STL files

• Almost all 3D printers are capable of using and supporting STL files. As an almost

universally recognized format, it is a reliable choice for designing and printing 3D 

objects or models.

• STL files can be used to create a wide variety of objects, from lamps and vases to 

drone accessories and camera tripods. Whichever shape you choose, it can usually

produce an accurate model.

• STLs do not contain colors and textures, so they tend to be smaller in size and still

provide faster processing times than other file types. For this reason, the STL format 

is a smart choice for printing objects of a single color and material.
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Disadvantages of STL files

• STLs are great for printing complex shapes, but have relatively limited capabilities for 

other aspects, including color and texture. For this reason they are mainly used for 

prototyping, rather than for the final product.

• Another disadvantage of STLs is that they cannot store metadata, i.e. details such as

author, copyright and location, all of which are essential for publishing.
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Disadvantages of STL files

• STLs are great for printing complex shapes, but have relatively limited capabilities for 

other aspects, including color and texture. For this reason they are mainly used for 

prototyping, rather than for the final product.

• Another disadvantage of STLs is that they cannot store metadata, i.e. details such as

author, copyright and location, all of which are essential for publishing.
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COMPLETE PROCESS OF 3D PRINTING
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STL file must be sliced into layers, these layers represent G-code. 

A printer can only red G-code file.
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How do I find the correct printing temperature for a filament?

Slicing software provides preset profiles for common materials such as

PLA and PETG, but we know that each printer has its own calibrations, so 

we need to adjust the parameters slightly to our needs.
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The temperatures of materials
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How do you measure temperature?

FILOALFA® provides its customers with the ideal temperature range for each material both in the filament tab on the website and on the spool and 

box labels. To find the nozzle temperature for your printer, we always recommend starting at the highest temperature listed and going down 5° at a 

time until you get the perfect print.

There are two ways to do this test: manually lower the temperature when printing a test file, or use a Temp Tower.This kind of printing makes it easy 

to compare the behavior of a filament at different temperatures.

Just set from the slicer the temperature change to the corresponding height in the file.
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High temperature

High temperatures allow faster melting of the filament, resulting in a 

decrease in its viscosity, making it easier for the material to exit the 

nozzle. 

This allows better adhesion between layers, making the object stronger

at the expense of outer wall definition.

With higher printing temperatures, in fact, it is more difficult to control 

the flow, resulting in increased over-extrusion, stringing and oozing.
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Low Temperature

Lower temperatures can be an ally if you want to improve the definition

of the printed object, but if you are too far from the ideal temperature, 

problems of under-extrusion can arise, up to and including filament

clamping inside the nozzle (clogging).
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The temperature of the printing plane

In the printing of a material, a key role is also played by the printing 

plane: its correct temperature allows first of all to avoid adhesion and 

warping problems, but also other phenomena, such as elephant foot, the 

subject of other articles in this Academy.



PLA is an easy material to print because it adapts to different

printing temperatures: it can be successfully extruded from 180 

to 220° and even beyond. In FILOALFA® we recommend setting 

the nozzle at 200-205°C, the printing plate at 40-50° or even cold

if your printer does not have this feature. PLA also tolerates

cooling well, allowing the filament to "freeze" in place in case of 

undercuts and bridges.

Sub-topic 2: Introduction to CURA slicing software (theoretical part)

The ideal printing temperatures

PLA

FILOALFA® ABS needs higher temperatures ranging from 240°
to 290°, with the top at 70°-110°. ABS needs to cool very slowly, 

or it will tend to shrink, so we recommend keeping cooling fans 

off and printing in a closed chamber.

ABS

The temperature range for PETG is 230° to 250°C, while it is

advisable, but not essential, to heat the printing plate to 60-70°. 
Ventilation can be kept on if special finishing is needed. Printing 

PETG is almost as simple as printing PLA, however, one must 

set the retractions correctly as this material tends to do stringing.

PETG

The parameters of TPU-based flexible materials are similar to 

those of PLA, with an ideal temperature around 210°C. However, 

when printing flexible materials, it is critical to lower the printing 

speed a lot and to greatly reduce, if not eliminate altogether, 

retractions to prevent the filament from jamming after the 

extruder knurling wheel.

FILOFLEX

It requires high temperatures and care in printing because of its

tendency to shrink. As with ABS, it is best to use a closed

chamber to avoid abrupt cooling; we recommend a temperature 

between 210 and 240°C for the nozzle with the fan off, and a hot 

plate between 60-80°C.

NYLON



Learning outcomes

Module 1: 3D Technologies

Topic 2 : The 3D Printing Process

KNOWLEDGE SKILLS ATTITUDES

Sub-topic 3: Preparation of 3D Printer

MOVERS
• The participants need to be 

familiar with the types of materials 

used in the 3D printing process.

• Understanding the types of 

materials and how they could be 

used based on needs, as well as 

managing material space in the 

3D printer.

• Understanding the printer 

temperature, the use of materials 

for finalization, and the 

requirements.

Sub-topic 3: Preparation of 3D Printer
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3D Printing Processes & 3D Printer Components

Different 3D Printing Processes

Technically, the term "3D printing" refers to the development of any

three-dimensional object layer by layer using a design created on a

computer. The procedures used in this type of additive manufacturing are

diverse and vary depending on the methods and materials used during

the development

of the product. 

However, regardless of the process used, the idea behind

of creating objects with 3D printing technology remains the same, 

starting starting from the production of a 3D model with the help of 

software of computer-aided design (CAD) to the commissioning of the 

machine.

However, as discussed below, the actual technical process used to 

create the physical object varies.
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There are four different types of 3D printing 
processes you are likely to encounter:

✓ Fused Deposition Modelling (FDM)
✓ Stereolithography (SLA)
✓ Selective Laser Sintering (SLS)
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3D Printing Techonologies for Plastics
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Fused Deposition Modeling (FDM)

Fused Deposition Modeling (FDM) is the process of 3D printing most

widely known. It is a technique bottom-up based on melting the filament

and deposition on a table, layer by layer, according to the sliced pattern. 

FDM mainly uses materials plastic-based, such as polylactide (PLA) or the 

acrylonitrile butadiene styrene copolymer (ABS). 

The fused deposition printing process is a manufacturing technology

additive used for modeling, prototyping and manufacturing applications.

This method also works by creating an object layer by layer.

However, there are some differences in the way materials are used by this

technology.
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How it works

3D printers using FDM technology build an object layer layer by layer by 

heating a thermoplastic material in a semi-liquid state.

To complete the print, FDM uses two materials: a modeling material and a 

support material. The former forms the final product, while the

second serves as the scaffold.

The raw materials are supplied from the printer housings, and the printer

head is designed to move according to X and Y coordinates, controlled by 

the computer. It moves vertically (Z axis) only when a layer has

been completed.

The advantages offered by FDM make it suitable for use in offices, as it is a

clean and easy-to-use method.
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3D Printing Techonologies for Plastics
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Stereolithography (SLA)

SLA has the historical merit of being the first 3D printing technology in the world.

The stereolithography was invented by Chuck Hull in 1986, who filed a

patent on this technology and founded the company 3D Systems to commercialize it.



Sub-topic 3: Preparation of 3D Printer

How it works

An SLA 3D printer starts with an excess of liquid plastic.

A portion of this plastic is cured (or hardened) to form a 3D object.

There are four main parts in an SLA printer:

➢ A printer filled with liquid plastic

- A perforated platform

- A UV laser

- A computer that controls both the laser and the platform

To begin with, a thin layer of plastic (between 0.05 and 0.15 mm) is exposed over the 

platform. The laser "draws" the model of the object on the platform, as indicated in 

the design files. As soon as the laser touches the material, it hardens. This process

continues until the entire object.

Objects created with the SLA are generally smooth, while the quality of the object

depends on the complexity of the SLA machine.
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3D Printing Techonologies for Plastics
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Selective Laser Sintering (SLS)

SLS is one of the most widely used 3D printing technologies. During the 

process of SLS printing, tiny particles of ceramic, glass or plastic are fused

together by a high-power laser.

The heat of the laser fuses these particles to form 3-D objects.

Carl Deckard, an undergraduate student at the University of Texas, along with

his professor Joe Beaman, has developed and patented this process in the 

1980s.
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How it works

Like all other 3D printing processes, the process of creating an object with an SLS 

machine begins with the design of a 3D model using a CAD software. These files are 

then converted to .STL, which is recognizable by the 3D printers.
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Parts of a 3D printer

If you are a beginner who wants to start 3D printing, your first 3D printer will most

likely be an FDM printer. The easiest way easy way to understand how FDM works is

to learn about its components. 

Before we talk about the specific components, however, it's good to remember

that most 3D printers use three axes: X, Y, and Z.

The X and Y axes are responsible for horizontal movements to the left and right, 

forward and backward, while the Z axis handles the movements vertical.
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The main components of a 3D printer
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Nozzle (connected to the extruder)

Nozzle diameters have an impact on several aspects of printing, 

including the accuracy and speed. 

When choosing a nozzle, the goal is to balance speed and accuracy.

Larger nozzles

(>0.4 mm)

Smaller nozzles

(<0.4mm)

✓ Time to faster fast ✓ High accuracy

✓ Less maintenance/ errors related to 

nozzles
✓ Moremaintenance - clogging
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Extruder

The extruder is one of the most important parts of the printer. Also

known as the cold end, it has the task of guiding and leading the 

filament from the spool to the hotend for melting.

The extruder is the upper part of the extruder. Its job is to transport

and push the filament into the lower part of the assembly, the hot 

end.
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Hotend

The hotend is another essential part of the 3D printer. It is the part 

that melts, extrudes and deposits the filament onto the printer bed

for printing.

After the extruder feeds the filament into the hotend, the filament

passes through a heated path called the melting zone.

Here the filament melts due to heat.

Due to the pressure of the extruder, it is pushed out of the small 

nozzle opening.
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Cooling (Parts cooling fans)

Part cooling fans cool the hot plastic that has just been extruded

from the nozzle. 

This eliminates various types of printing problems. However, some 

materials, such as ABS, create more problems with the fan for 

cooling of the parts activated. 

Therefore, it is recommended always check whether the cooling fan 

is necessary for different materials. 

For most most filaments, such as PLA, it is recommended to use a 

cooling fan.
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Construction surface / Print bed

The build surface of the 3D printer refers refers to the platform on 

which the filament to form the print. Depending on the printer

model, the build surface can be stationary or move in a direction

specific direction.

In 3D printing, the quality of the print is strongly influenced by the 

first layer and the adhesion of the build surface. Therefore, the build 

surface plays a large role in the printing process.

Depending on the type of filament material, there are different

aspects to consider when using a bed of printing.
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These elements include:

✓ Heating: Some printing beds are equipped with a heating pad

heating pad to increase the temperature of the build surface.

The increase in temperature promotes adhesion of the first 

layer and the deformation.

✓ Material: The material of the build surface also determines

its its performance. 

It determines the resistance of the build surface to heat and the 

ability of the filament to adhere to it.
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Print view

The print display (or control box) is the interface human-machine interface of the 3D printer. 

It is the way in which the printer operator communicates directly with the 3D printer without using a PC or other

device.

Using the control box, the operator can start, pause or stop printing. 

He can also upload print files from external media such as a USB flash drive or SD card. Everything depends on the 

type of firmware loaded on the printer.

The interface of the control unit can be a touchscreen or a simple LCD with physical buttons or a knob for control.

The interface of the control unit can be a touchscreen or a simple LCD with physical buttons or a control knob.
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The process begins when you send a 3D model file to the printer.

The file contains a set of instructions for everything, including the temperatures at which to maintain the nozzle and 

build platform, as well as how to moving the nozzle and the amount of filament to be extruded.

1. When the print job starts, the nozzle heats up.

2. When the nozzle reaches the temperature needed to melt the filament, the extruder pushes the filament into the 

hot end. At this point, the printer is ready to start 3D printing the part.

3. The print head lowers and begins depositing the melted filament, squeezing the first layer between the nozzle

and the build surface.

4. e 5. The material cools and begins to harden shortly after leaving the nozzle, thanks to the part's cooling fan(s). 

Once the layer is complete, the print head moves slightly upward along the Z axis and the process is repeated until

the part is complete.
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