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Il Laboratorio di Prototipazione Avanzata (LPA) e una struttura di Ateneo la cui
funzione e quella rendere immediatamente disponibili nuove soluzioni
tecnologiche utilizzando macchine di produzione additiva (AM) e software di
progettazione, simulazione di processi e 'ottimizzazione di prodotti.

La mission del LPA sara quella di costituire un centro di competenza, a
sostegno dell'Universita e delle aziende, avente a disposizione attrezzature ad
elevate prestazioni per la realizzazione di prototipi dalle caratteristiche

avanzate.
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Additive Manufactoring (AM)
Scenario

AM applications timeline

A This timeline lays out past, present and potential
) future AM developments and applications.
Globalization (courtesy of Graham Tromans)
1988-1994 rapid prototyping
1994 rapid casting
1995 rapid tooling
Volume 2001 AM for automotive
per 2004 aerospace (polymers)
Varient 2005 medical (polymer jigs and guides)
2009 medical implants (metals)
V 2011 aerospace (metals)

2013-2016 nano-manufacturing

2013-2017 architecture

2013-2018 biomedical implants

2013-2022 insitubio-manufacturing

2013-2032 fullbody organs
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AM vs Tecnologie Tradizionali
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Design for AM

The unique capabilities of AM technologies enable new opportunities for customization,
very significant improvements in product performance, multifunctionality, and lower
overall manufacturing costs.

These unique capabilities include:

* shape complexity, in that it is possible to build virtually any shape;

e hierarchical complexity, in that hierarchical multiscale structures can be designed and
fabricated from the microstructure through geometric mesostructure (sizes in the
millimeter range) to the part-scale macrostructure;

 material complexity, in that material can be processed one point, or one layer, at a
time;

e functional complexity, in that fully functional assemblies and mechanisms can e
fabricated directly using AM processes.
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Shape Complexity

Aestetic Customized product
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Hierarchical Complexity

Breakable support
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Material Complexity

High Pressure Turbine Blades: Work at
very high p temp
(1390 °C) Cooled nickel super-alloy must
be used.

Fan Blades: Work at low
temperature, lightweight
titanium can be used
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Low Pressure Turbine

Blades: These operate at a
Compressor Blades:

lower temperature (600 °C)
Work at moderate i but due to their large size
temperatures (490 °C) should have as low a density
Titanium may be used. as possible. Inter-metallic
alloys of Titanium Aluminide
are being developed for this role.
Functionaly graded material Multi material
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Functional Complexity

16 parts involved 1 part involved

2o

Reduced number of parts

Re-design geometry
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1. SolidWorks CAD  2- STL file imported for 30 3 Sterelithography

: L - te processed
fie designed iy : and cleaned.

Embedded technology
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3D SyStem - ProX 100 (selective laser melting)

Cubo di stampa: 100x100x80 mm

Spessore singolo layer: 30-50 um
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Applicazioni — Ricerche In corso

Micro mechanics Fatigue characterization
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3D System - Projet 2500 qwuti sey

Spessore singolo layer: 32 um
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Cubo di stampa: 294 x 211 x 144 mm

Materiali: ABS, polypropylene, elastomeric, epoxi resin



Applicazioni — Ricerche in corso

Topology optimization Conformal cooling Orthopedic insole
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3D System - PrOjet 460 (Binder Jetting)

Cubo di stampa: 203x245x203 mm

Spessore singolo layer: 100 um
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Materiali: gypsum powder

Liquid adhesive supply Inkjet print head
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Applicazioni — Ricerche in corso
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Bioplotter — Envisiontec waerai extrusion

Cubo di stampa: 150x150x140 mm

Spessore singolo layer: n.a.

RIS Materiali: Bone/Cartilage Regeneration materials, Soft tissue materials, Ceramic/Metal Pastes,
RELESI Thermoplasts, Hydrogels, Acrylates, Graphene and more




Applicazioni ricerche In corso

Studio dei parametri di processo per la
realizzazione di scaffold
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