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I. What is 3D printing?
2. 3D printing techniques

3. Applications in science and technology
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pid prototyper) project

Rep-Rap Project is an initiative created at Bath University (UK) with the aim of creating a printer with self-replicating
capabilities.

https://reprap.org/wiki/RepRap https://www.youtube.com/watch?v=XxJgZnhq714
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How is the 3D printing

workflow?
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Download
¢ (From repository)
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Design (CAD)  Exportas.stl  Slice the model Upload file to Print the object
printer

onceptualization

LS

Autodesk Fusion 360
Autodesk Tinkercad
OpenSCAD
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2. 3D printing techniques
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Selective photopolimerization
of liquid resins
Extrusion Photopolimeriz
ation
photopolimerizable
material Binder deposition over
Material Binder )
jetting jetting powdered material
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Additive
manufacturing

Heated material is
selectively extruded Extrusion- Sheet
based lamination
. ]
. ]
.
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Powder Bed
Fusion

Different layers are

selectively deposited

Fuse/sinter materials

using a laser beam
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Consist in the creation of a 3D object by the layer by layer
solidification of photosensible polymers able to polymerize in
the presence of light. It starts with a vat containing the liquid

o Cheap I System
Easy to use Laser r

Resina Liquida

Smooth Surface

Tighter unions (covalent bonding)
Postprocessing steps

Benchtop instrumentation Base
Limited materials
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Monomeric styrene and oligomeric acrylates can be used to produce crosslinked polymeric structures through
photopolymerization @
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Sterolithography (SLA) Direct Light Processing (DLP)
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Positﬁip_;_ei‘rr.
Fused Deposition Modelling ~ l -
-- - =’ C |  Filament
(FDM) b=
Thermoplastic material is fused and selectively | ] | o
deposited layer by layer to create a solid 3D — A

An FDM 3D Printer

object. Print Bed \U .xaxb
Most widespread technique
Cheap
Easy to use
Wide range of materials and composites I
Benchtop instrumentation '
Cold zone FeRISK
i Heat Break
Hot zone Heating block
i Nozzle
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Shear thinning
(DIW)

Extrusion-based bioprinting

Crosslinking
agent

i Printing in
Co-axial
extrusion coagulation bath
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Type of bath:

Granular
(microparticles)

Colloidal
(supramolecular
uumbly)

Freeform reversible
embedding
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Selective Laser Sintering (SLS) : laser
sintering of metallic and thermoplastic
materials.

 Great mechanical resistance

* Pure metallic parts

« Good surface finish Roller
« Postprocessing <+
Bulky instrumentation

Scanning Mirror

Building Platform Powder
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Binder Jetting



Binder Jetting print a binder over a poder bed enabling
bind poder particles. Mainly used to create casting molds
and metallic parts

Ventajas:

* No need for printing supports
« Bulky instrumentation

* PBrittle parts

Postprocessing steps

£2% Universidad
0L de Alals

Inkjet
Printhead

Leveling Roller

= Binder

Powder Supply Feeders

Powder Feed Piston Build Piston
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Microfabricacion y disefio digital en el laboratorio de ciencias: Un enfoque practico
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Multimaterial printing



Extrusor individual
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Doble extrusor

Doble extrusor independiente

Microfabricacion y disefio digital en el laboratorio de ciencias: Un enfoque practico
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Resin 1 Resin 2 Resin 3
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Microfabricacion y disefio digital en el laboratorio de ciencias: Un enfoque practico



Material is jet trough a nozzle and is photopolymerized
(mix between FDM and photolithography)

» Simple multimaterial solution
» Very good surface finish

» Postprocessing steps

Pieces are very light sensitive
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- Material

Container

-~ UV Curing
Light

— Inktjet

Print Heads

Part

-~ Support

Material

Build
Platform

-~ Elevator
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3. Applications in Science and

Technology
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Crystal unit cells

J. Chem. Educ. 2015, 92, 11, 1960-1962 J. Chem. Educ. 2016, 93, 9, 1586-1590
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S. A comparision of technigues
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https://wyss.harvard.edu/news/first-entirely-3d-printed-organ-on-a-chip-with-integrated-sensors/

Co-funded by the
Erasmus+ Programme
of the European Union

e-CLOSE



M Universidad

ANOTECH 05 de Alcals

Real device | Fe

. % »'&»-.Vw bor - r 4 : :
x;f?“ ’ "‘V B y

Increasing
flow rate

i (nA)
N

/AN ™ ( ORIGINAL PRUSA i3 mk3
TALAN \ & by Josef Prusa_ 2

04 00 04 08
E vs CB-PLA (V)

Co-funded by the
Erasmus+ Programme
of the European Union

e-CLOSE



Thank you for your attention!
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