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3D Printing Technologies

1. SLA - Stereolithography R s
E

SINTRATEC

2. SLS - Selective laser sintering
3. FDM - Fused deposition modeling
4. SLM - Selective laser melting

5. EBM - Electron beam melting

FORMLABS FORM 2 Sintratec SLS 3D PRINTER Prusa i3

6. Polylet - Type of material jetting
SLA 3D PRINTER FDM 3D PRINTER

R = e S

H3D SLM 3D PRINTER ARCAM Q10 EBM 3D PRINTER stratasys j55
PolyJet 3D PRINTER



FDM 3D Printing
Fused Deposition Modeling

1. A filament roll
of plastic material 2. Extruder pushing

the thread of plastic

3. Heated Nozzle
melts the plastic

4. The object is ~— N
printed layer by layer




FDM 3D Printing
Materials
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From 3D Model to Printed Object

Create a 3D Model- One closed solid >

Export as an
STL file

¢ 2 Fne-01mm aow &lor fon 2

Profe ree * v

FLAVO!
TIME:10770;

Filament used: 6.12494m;
Layer height: 0.1;

Generated with Cura_SteamEngine 4.8.0;
M140 s€0

M105

M190 s6€0

M104 S210

M105

M109 s210

M82 ;absolute extrusion mode

G21 ;metric values

G90 ;absolute positioning

M82 ;set extruder to absolute mode
M107 ;start with the fan off

G28 X0 Y0 ;move X/Y to min endstops
28 20 ;move Z to min endstops
215.0 F9000 ;move the platform down 15mm
G92 EO0 ;zero the extruded length

Gl F200 E3 ;extrude 3mm of feed stock
GY92 EO ;zero the extruded length again
Gl F9000

Put printing message on LCD screen;
...M117 Printing
EO

} Slicer- Software for preparing ) Gcode

files for printing

Print



Parameters

* Design

* Printer

* Material

* Layer height

* Nozzel temperature

* Bed temperature

* Speed

* Leveling of printing bed

* Feed rate

* Infiil geometry and density
* Supports - shape and density
* Retraction

* Build plate adhesion

These parameters and more affect the quality
and visibility of the print

LINKS AND TUTORIALS FOR CURA

Downloading CURA
CURA TUTORIAL

Fine-0.1mm

Print settings

- Profile Fine

= Quality
Layer Height
JU  shell
Wall Thickness
Wall Line Count
Top/Bottom Thickness
Top Thickness
Top Layers
Bottom Thickness

Bottom Layers

Horizontal Expansion

< Recommended

BH 20%

&\ Off

& o1

0.8

0.8

0.8

0.8


https://ultimaker.com/software/ultimaker-cura/
https://www.youtube.com/watch?v=l_wDwySm2YQ

Add Printer - The printers that we will use [

i v 1 Generic
Ultimaker S5 e

Preset printers
Creality CR-10

Creality Ender-3 Pro

Prusa i3
Ultimaker S5
i 1 Add printer | Manage printers i
Prusa i3 Wy Ultimaker S5
(3 Add Printer X | (3 Add Printer b4
Add a printer Add a printer
Add a networked printer < Add a networked printer <
Add a non-networked printer e Add a non-networked printer N
> NWA3DLLC V' Ultimaker B.V. . s
Prusa i3 , Ultimaker S5
> ORD Solutions - Rerumai
Manufacturer Prusa3D O Ultimaker $3 Manufacturer  Ultimaker BV.
> Peopoly Profile author  Quillford (O uttimaker3 profilasuthor: Ulimaker
Printername  Prusai3 8 Ultimaker 3 Extended Printername  Ultimaker S5
> Printrbot Ultimaker 2+
O Ultimaker 2+ Connect
V' Prusa3d (O uttimaker 2 Extended+
© Prusai3 O Ultimaker 2
O Prusa i3 Mk2 O Ultimaker 2 Extended
O Prusaizmiamias 8 Ultimaker 2 Extended with Olsson
4 Ultimaker 2 Go
Prusai3 x|
o . O Ultimaker 2 with Olsson Block
> Punchtec N .
O Ultimaker Original
) Raise3D O Ultimaker Original Dual Extrusion
(O uttimaker Originat+
> Renkforce > custom
Cancel Cancel




Layer Height

The layer height sets the print resolution
Tall layers = low resolution - fast print
Short layers = high resolution - slow print

Each printer has a different range of layer heights

STL File Tall Layer Height ShorT Layer Height



Infill
Usually, we we will not print an object as 100% solid.

The infill patterns and density will determined the strength
of the print, the amount of material and the printing time.

A high percentage of Infill= stronger print, more material
and more time

A low percentage of Infill= weaker print, less material and
less time.
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Cura Guide to the Best Infill Patterns m
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https://all3dp.com/2/cura-infill-patterns-all-you-need-to-know/

Bridges, support, and limitations NI72a01 (Support) NIDMN ,0NY
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support
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Overhang Bridge Bridge in hollow
structure



Bridges, support, and limitations NI72a01 (Support) NIDIDN ,0NW)

28.6% waste 27.5% waste 6.6% waste
4h36m 4h01m 3h16m



Printing test files

NNTIN 7027 1y 'XAy7

#3DBenchy - The jolly 3D printing torture-test
(7'NXN ANNENTIN - Download file

110N - How it can help

: temperature towers | N11019NV 77IN

IlamAvapiialmimeion

3D Printer Calibration | 71720 0'2N2NN NN
How it works | 1201

:D'VOoLY DrX'7INN D'¥aAR TIY
nYNNY? nin np'ma | 2213 vov | XYZ nraip

3D Printing Troubleshooting Common Problems



https://www.3dbenchy.com/download/
https://www.youtube.com/watch?v=t_7EMnQ6Rlc
https://www.youtube.com/watch?v=RFT6NH8Roh8
https://teachingtechyt.github.io/calibration.html
https://www.youtube.com/watch?v=rp3r921DBGI
https://www.thingiverse.com/thing:2318105
https://www.thingiverse.com/thing:2806295
https://www.thingiverse.com/thing:1278865
https://all3dp.com/1/common-3d-printing-problems-troubleshooting-3d-printer-issues/

Useful links

CURA NTIN

:N09TN7 0'12IN 0'X]j7

thingiverse .1
myminifactory .2

OwInN'Y 0'oN1n
Cura - Tutorial for Beginners .1
Cura - Tutorial for Beginners 2 .2
Best Cura Infill Pattern (for Your Needs) .3
0'0'01 DD NIXY NIDTN OY (INay]d) Tnnyaroryny 4

0MTmn ne 0>
G-code Explained | List of Most Important G-code Commands .1

G-CODE2 nIm7on 73 7V 120N N2IN - G-CODE instructions .2

:0NN1 01T
NI 1IN NID9TN DY A0l YNy - Make Anything .1
nAIo YT OV aroryny CHEE .2



https://ultimaker.com/software/ultimaker-cura
https://www.thingiverse.com/
https://www.myminifactory.com/
https://www.youtube.com/watch?v=A5WfYA1EgOE
https://www.youtube.com/watch?v=uzQys6xiCFo
https://all3dp.com/2/cura-infill-patterns-all-you-need-to-know/
https://www.youtube.com/channel/UCHQPIvSvSzkJ4Gmsyo0d4cA/videos
https://howtomechatronics.com/tutorials/g-code-explained-list-of-most-important-g-code-commands/
https://drive.google.com/file/d/1fXkJNS3apWvZ9CqlCwetvRLbBG3AtmNA/view
https://www.thingiverse.com/thing:3918403/comments
https://www.youtube.com/user/beginnerelectronics/videos

