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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.
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Learning outcomes

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

Module 1: 3D Technologies
Topic 2 : The 3D Printing Process

KNOWLEDGE SKILLS ATTITUDES

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

+ Developing the ability to model »  Creating the shapes and scale

* Introduction to the basic 3D objects before printing of the object in 3D dimension
STARTERS concepts of Tinkercad online requires knowledge of various Utilizing tools in the software
software measurements and the Awareness of materials for
assembly of joined pieces. assembly
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

* TinkerCAD is a widely used online platform that offers
a user-friendly and approachable way to generate,

craft, and simulate 3D models. S —
« It is a great tool suitable for newcomers, students, '

enthusiasts, and even professionals, and they can . i

use it without the necessity of compex software or

costly equipment.

« To visit the TinkerCAD software click on the following

link W



https://www.tinkercad.com/

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

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.




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

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

g

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.




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

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.




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

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.




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

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.




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

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.




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




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

What are the main features of Tinkercad?




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

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

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.




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

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

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.




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




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

Width: 10 millimetres (mm)

Hesght: 10 mm
Length: 30 mm




Sub-topic 1: Introduction to Tinkercad online software (theoretical part)
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Width: 20 millimetres (mm) Height: 5 mm
Lenght: 20 mm




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




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

Creating a hole




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

r PIBCING an Secl on Tmnbkercad

Placing shapes is one of the most commaon actions taken in Tinkercad and is

simply the act of getting a shape iInto the design and onto the Workplane.
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

*  VIEWING an ooeect fTram gifferent perspectives
While creating designs it helps to see your shapes from all sides
The ViewCube (located at the top left of Tinkercad) will help you look around,
Let's learn how you can change your view
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

» NMOvINng on otect an the sYoreplans

Moving, ratating and arranging basic shapes s what allows creathvty in
Tinkercad. The combination of smple shapes allows the creation of more
compiex and creative desgns
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)
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Let's learn how 10 rotate shapes on the Workplane.
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

nkerced
Laarn how 10 change a shape’s scale Dy sing it up or down
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)
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Groupng shapes lets you combing shapes nto a single object. Any shape in the

Lroup can be used to a0d of remove material from the other shapes It s
combined with
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

s Algrung shape

-

While DUiliSng you may need 1o line up shapes. Let's Uy aligrung some shapes
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

* LIeasing Mmoies
In s project you will learn bow to remove material from another shape using
the hole feature.



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

Small Projects to practice on
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

@ e Wtten  n this lesson you will learn to make a flower shaped button
using cylinder shapes.
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

Q@ "4 Bee Betan In this lesson you will learn to make a teady bear shaped
button with sampie shapes
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

Bowling Exercise

» Drag and drop the cylinder onto the Workplane.

» Create a total of 6 cylinders on the Workplane using the duplicate or copy
and paste methods.

» Position the cyfinders so that they form a triangle (three In the back row,
followed by two in the middie row, followed by one in the front row),

» Drag and drop a sphere on to the Workplane.

» LN the sphere 2mm up off the Workplane,

» Take a look of the finished exercise from multiple angles, practiung on the
rotation and different views of the Workplane.

Figure 31/ Bowiing eseriine
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

Thikier Ciap

» ADd a cylinder to the Workplane and change the timensons o
[Secle B, Bewel 75, Segproend; 10, Lengthc K, Wiaith: 211, Hegghe: 30

» Add snother cyfmder 1o the Warkplsne shd cthange it dimersiohs (9.
(ade- &0, Bevel: 0, Segment 1, Length: 175 Width: 175, Hesght 13)

¢ Turm ihe sacond cyknder indo 3 halg

¢ Lising the Aligrmerd Tood, piace the ole cyinder in ohe centre of the Soiid
Cyhnder, making sure the hole cylindes 3§ 2mm ol the Warkhlane (16
efturE § dosanT Cul of the battom of the tup when grouped)

= Group tham bogeiner (o Creace your mug.

Bonuy creabe a handle wing a torus and aftach 1o the cup. (Make wure
fhe handle does not protrude into ihe insige of the cup),
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

Learning center

Codeblock

3D Project Circuits




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

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.




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

3D Project




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

3D Project




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

3D Project
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Sub-topic 1: Introduction to Tinkercad online software (theoretical part)

3D Project




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

3D Project




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

3D Project




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

Learning center

Learn how to use circuits

These initial projects are an ideal starting point for becoming
familiar with all of Tinkercad's activities.

Circuits




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

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

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

Circuits




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

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

Codeblock




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

Codeblock




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

Free lesson plan

Detailed lessons meeting academic standards




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

COMPUTER ELECTRONICS ENGINEERING LANGUAGE ARTS
SCIENCE

ROBOTICS SCIENCE SOCIAL STUDIES TECHNOLOGY




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

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

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

Lesson plan




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

Challenges

Put your skills to the test!




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

Challenge




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

Example of a model in process of creation in Tinkecard




Learning outcomes

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

Module 1: 3D Technologies

Topic 2 : The 3D Printing Process

KNOWLEDGE SKILLS ATTITUDES
Sub-topic 1: Infroduction to CURA slicing software (theoretical part)

* Understanding the temperature, : L
Introduction to the basic material replacement, support " Awareness during printing and
MOVERS ) P » SUPPO the time process, the final result
concepts CURA software during printing, and processing .
time of the 3D material.
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Sub-topic 2: Introduction to CURA slicing software (theoretical part)

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.




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




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

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).




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

v import 413 fke

Cura shcing saftware recognizes a wide range of file formats [STL, O8], X3D, IMF,
BMP, GIF, JPG, PNG, etC.). They differ fram the file formats that are native 1o the
CAD saltware used. These lde formats
arE !rnunguh[r_-d A0 files

Unlikes comman CAD 30D flles, a '

trangulated 30 model holds only the

surface of the object and not the

ndnadual primitives and editable

content. The surface of the oblec

then consisty of an accumulation of

priargies whose sine can vary

according o the resolution chosen when converting to the triangulation format,




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

FE— A simple “Drag & Drop®

action is necessary (o
impaert the 30 model to
Cura slicing software,

It s a0 posdhle va clck on
the floating falder scon on
the left or s&lect Fle > Dpen
Filefs) from the top meenu.




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

Prepare 10 fili

Lomelimes parts fHesed 1o e moved, sCased. rotated oF muliplied. This & Pully
accessibie with pist & few clices thanks to the “Tools paned

i the 30 model needs adiuvtrnemiy, all we need 1o do s chck on the 30 part snd
Phesr st the aplion Iram ChE “Tools ™ an the ke

Depending on the selemed "
“Tool aption”, pecific o —— O OS—T
&Tows or hoops will appear k :

around the model =1 |

Fo modify the part, you can -

Bither e e amow/hoop

that appears of enter 1he t -

infarmantsmn directty an the '_,15-" I

ppen panel. The change can . .

be cancelled by dickeng "

reghil on the part then on T ——

the button “Resef”




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

Example af & 30 model
g ’ scale with the shicing
: . software




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

_ Examiple of a 30 model
.:- - rotation with the shcing
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Sub-topic 2: Introduction to CURA slicing software (theoretical part)

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

Printer settings
This section allows the user to select the right 3D printer and its configuration
(nozzle specifications),

o




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




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

Slice, visualize

b @xport

The slicing procedure consists In interpreting the 3D file In a series of 2D
plans accerding to the selected 3D printing parameters. This step will result

in a digital interpretation that can be viewed in the slicing software. Once
valldated, it can also be assessed in a G.code file,




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

Slicing
An accessible button is present to allow the slicing procedure, by clicking it. The
"slicang” button launches the analysis and interpratation process.




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

Selecting your 3D Printer

Select the 30 printer. IT further 3D printers are installed, it will be necessary to
select the right one from the drop-down menu,

Configuration: Quickly salect the mounted nozzle par aach extruder,

Print settings
There are three basic ways o wew the model:

o Sokid
x-Fay
o Layers




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

Solid visuallzation 11 i the Sefaull view Dt enabibes Lo hawe & pobal vaion
Of 1R Dare ke, pritng anentation, s
LUaing (M nanAgation settings Lo changs e viewpord 0am ano Be userfyl




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




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

X-Ray visualization: available under the preview setungs, this functon allows

analysing the internal structure of the 3D part and to understand which part
gferment needs to De reworked

Using the navigation settngs to change the vewpoint can also be useful




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

pollen




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

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.




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

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.




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

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.




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

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.




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

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.




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

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.




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

COMPLETE PROCESS OF 3D PRINTING




Sub-topic 2: Introduction to CURA slicing software (theoretical part)
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STL file must be sliced into layers, these layers represent G-code.
A printer can only red G-code file.




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

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

The temperatures of materials

If the TEMPERATURE if the TEMPERATURE Check the BURLD PLATE
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Sub-topic 2: Introduction to CURA slicing software (theoretical part)

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.




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

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.




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




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

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.




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

The ideal printing temperatures

PLA

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.

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.

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.

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.

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.




Learning outcomes
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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

* Understanding the types of
materials and how they could be

familiar with the types of materials used based on needs, as well as
used in the 3D printing process. managing material space in the
3D printer.

» Understanding the printer
temperature, the use of materials
for finalization, and the
requirements.
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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:

v Fused Deposition Modelling (FDM)

v Stereolithography (SLA)

v Selective Laser Sintering (SLS)
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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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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.
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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.

F
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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. o0 )

The heat of the laser fuses these particles to form 3-D objects. g /.,/'., Q- '
L "N

Carl Deckard, an undergraduate student at the University of Texas, along with - 1 ; 3

his professor Joe Beaman, has developed and patented this process in the o :‘.‘-"'

1980s. Y&
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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.

F



Sub-topic 3: Preparation of 3D Printer




Sub-topic 3: Preparation of 3D Printer

3D PRINTING TECHNOLOGY

LU IRl SR Y R T

CHTIW =

AT .



Sub-topic 3: Preparation of 3D Printer

The main components of a 3D printer

F

Positioner
{ o
.

R

WA Control Feeder |
System ' .

L i

An FDM 3D Printer

Filament
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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 Smaller nozzles
(>0.4 mm) (<0.4mm) Q2 O2men Odmm DSvwe Ofvees O08ven | Dewn
v Time to faster fast v High accuracy , 's ?‘ ?’ . " " ” ?
 LAF LR LRE LR LAE LR
v Less maintenance/ errors related to : :
v Moremaintenance - clogging
nozzles
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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.

<3
-

-
o —

-
-
-
-
-
—
-

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.

F
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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.

F
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These elements include:

v 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.

v 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.

F
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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.

F
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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.

F



Sub-topic 3: Preparation of 3D Printer

I Maating Up

3 ~|“|0 the Mameni 1. Actusl 30 Prmting

%= 111 AIVES 3 WL .

" v - "00'--.?‘J" 5 1 e - T RSN S AR e

”NN ."',".l'.'..’ AN w - . e 4
SN0 v 4 MO THat sraLie - j S e

ey (e e syomumng Bl Te P ae
IO COR10CT widhame (M ZaReis

R an = AV S ) loteams Mg wiim o) '@
g S0WT ;1T MO (TUTY W W

e ltar™em

2 4
» &

. =

5. Final Product 4. Cooling

- WPe o wRTL W » o= ‘
e A ARl B S by ‘o f ’
e mitey Ye - E AL T ; - e
.. T o8 g L AL B -

3w "




Sub-topic 3: Preparation of 3D Printer

W eV

Support Removal sanding Gluing
Boppar® rersavel ' The TeEt fewn - | . " ot w FA e e
tarw o poet presenitng = . . -

b “wnre e P Gener oty 'OV X0 prvm
~ ~ rw e eve (P ;e an ra@ve 8 gty rgt vrlee

" - At L n o amAr g e e e

r -
» - . o - -
- -
s S - aw -
- - e - » - e 0 .
- e - e - Al - - ' - »
- e e - -
,e we - - - el - -
Lo R S -
- - - - -t - . > -
- . - v .
- - e maw T - . . e -
- - . . -




Sub-topic 3: Preparation of 3D Printer

Wear Safoty P Do not touch
Q“ﬂf"\ -AJ Peparuleg ) o yw of 10 gy

st 10 muames al 200y Deenyg OepaTite s

gyt tovrpedtore ol g o 28
Gegwoes Cont. Deovfiae Lanhayg 2w
0 Dty Lan Lot & D Dageny

Tres st ot 1o g res ol ey
SRy whet g & 3D et

-

Ventilation *"‘
Control the Temperature AR e ariamen @ e
Rl L ool b b
Larrrofng Sw tereow ot v o e X0 pream sy San S furrvuedrg
o b (00 W ey Maetuh o Ao et 2 then ey @ errt
et S SR LRI R Rl L LD P 2

LA R A




Sub-topic 3: Preparation of 3D Printer




Stay in touch with us

https://3d4deafproject.eu/
@3d4deaf

@3d4deaf

@3d4deaf
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