Workshop on Embedded Systems & loT Technology

3D Printing Technology

From Scratch to the Final Objects
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What is 3D Printing?

3D Printing is a process of
making 3-dimensional solid
object from a virtual digital
model from one layer at a
time.

IEEE ~N//
YOUNQ

professionals
Iraq

Workshop on Embedded Systems & IoT Technology
UrukTech Electronics - Training & Development Department




Historical backgrownd...

In 1984, Charles Deckard Hull of 3D ‘RCVOlutiOIl

Systems Corporation, developed a Machine makes 3-D objects from drawings
prototype system that can print 3D B

objects. He named the technique as
Stereolithography; patent later in
1986.

His creation currently is the name of
common file format used in most 3D
printers, *.STL
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20 years later...

> In 2005, Adrian Bowyer (left),
launched the RepRap project. A
project initiated to develop a low
cost 3D printer that can print most
of its parts.
> First part was successfully printed by
Vick Oliver (right) on 13/9/2006.
> In April 2008, the first end user |
machine was released. By September, 3
100 copies was registered around the §
world!
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Additive versus subtractive manufacturing
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Forms of additive manufacturing

> Photopolymers > Granular

> Fused Deposition Modelling
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> Lamination
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Fused Deposition Modelling (FDM)

Filament

Heated
Extruder

Printed Material

Mainly either:
> PLA (Polylactic acid)
> ABS (Acrylonitrile Butadiene Styrene
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Cartesian versus Delta 3D printers
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Slicers

Slice3r

% slicar — O x
File Plater Object Window Help

Plater  Print Settings Filament Settings Printer Settings

"4 Add.. |Q Delete |3 DeleteAl | Amange | @|| & @D LI Scale. | %% Split | ) Cut. || Settings..

Print settings: | -2 Ormerod-0.5 ~
Filament: | [l Ormerod-0.5 w
Printer: | (&) Ormerod-0.5 -
=Export STL... - iExport G-code...
Mame Cop.. Scale
labyrinthGiftBox_bott... 1 100%
Infe
Size: 37.40 x 34.00 % 100.00 Volume: 3583559
Facets: 11338 (1 shells) Materials: 1
Eln] 2D Preview | Layers Manifold: = Auto-repaired (42 errors)
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Cura

B Cura-14.09 - *
File Toels Machine Expert Help
Basic  Advanced Plugins Start/End-GCode

Quality ) "
. =1 =] R
Layer height {mm}) 0.2

Shel thickness () Ls Siminuites)
Enable retraction = OESONmetetRIRaram
Fill

Bottom,Top thickness {mm) (1

Fill Density {%%) 30

Speed and Temperature

Print speed {mm/s) 30

Printing temperature (C) [196

Bed temperature (C) 55

Support

Support type Everywhere

Platform adhesion type Brim

Filament
Diameter {mm) 175
Flow (%) 100
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Control Solftware

P Pronterface L

File Tools Advanced Settings Help
port | COM11 ¥ |g| 115200 || connect | reset | Load file | 5D | Frin: | Pause | Off |

Motors off F( |3UUU j‘nmfmin z: I 100 ill < > |IConnecting. ..

[ERR.OR] Could not connect to COM11 at baudrate 115200:

Serial error: could not open port COM11: [Error 2] The system cannot find
@ the file specified.
@ @ :1>

J

A @/@

Heat: OfF m 2
Bed: Off J55.0 (user}_l Set 1
Extrude | Reverse
Length: Speed: il
100.0 “Hmm @ [100.0 = mm/ 1
-2

Print speed: '—J— I —I% Sef
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Control Solftware

Repetier
) Repetier-Host V2.0.5
File View Config Printer Server Tools Help

& | [H 7=

- —
- —
Connect Load

Log

@ 4

Printer Settings  Easy Mode Erergency Stop

3D View | Temperature Curve |

D)

2
o

PRV ® O

Object Placement ~ Slicer | Pririt Preview | Manual Cortrol | SD Card |

[ slice with Slic3r

Ll
f:j Configuration

Print Setting: Mendel - 0.5 - PLA =~

Printer Settings: Mende! - 0.5- PLA -
Filament Settings:

Extruder 1: Mende! - 0.5- PLA M

[T Ovenide Slicar Settings

D"j Copy Print Settings to Ovemide

¥ Enable Support
[~ Enable Cooling

Layer Height: ID.2 mm 10
Infill Density . |

Infill Pattem: | rectilinear - |

Solid Infill Pattem: |redi|inear N |

Shcdr is separate, external program, which can be started separately. For further
informatiens, please visit the following webpage: httpo/fwww.shicdr.org
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3D Printing Repositories

> Thingiverse
> GrabCAD
> YouMagine
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Thank you ...

Q&A



