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Additive manufacturing

Industry 4.0: new production methods
STAMP project financed by Regione Piemonte
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Studies on the influence of process conditions:

 Phase selection (non-equilibrium phase
diagram calculations)

* Microstructures

 Mechanical properties
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Advanced sensors and catalysts: nanoporous Au

VitriMetTech project, FP7-PEOPLE-2013-ITN — Marie-Curie Action
BINGO project financed by Compagnia di San Paolo

De-alloying of Au based alloys:

a) Crystallines nano
‘ porous Au (NPG)
b) Amorphous

Study of: mechanism and kinetics of de-alloying, ligament morphology
STEM

HRTEM




Electrocatalysis: methanol oxidation

Methanol Fuel Cell for energy production

» Effect of de-alloying time on current density
e Effect of number of cycles on current density

8h
1a] 8" ‘
—3h
— 1,2 1h g |
5 30 min g B o T ' ; T ; T - I T
Z 104~ 15mn 7 e i 1.0- —=— 30 min d |
E X, % [/ ' —e— 6 h
Z 08- = 1 .,ﬁ:\:\. —a—8h '
5 2 0,8 "ate e —e— 6 h + 500 cycles-
Q o6 © \ N S — ¢
z° 2 \‘.\QA?_—“}:'“““‘*——————-‘——_—‘_ 8 h + 500 cycles |
5 - ' ~—_ R ——
3 04 E 06- \ S s 8 |
= e i — SN
02 O -.
0.0 B 04+ \ ]
T T T T T T T T T T T d T _H m.
0,1 0.0 0.1 02 0.3 0.4 05 = - —
Potential / V vs Ag/AgCI = 02 TR
(- ] n Tl — 7
s ——-
0,0 T T T T T T T T T T T
0 100 200 300 400 500

Number of CV cycles



NPG functionalization

Sensors for the detection of proteins/molecules in low concentration
for: Point of care, airports (detection of explosives), weareable
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Thermophysical properties of advanced metallic
materials
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Studies of advanced
metallic materials

Superalloys R A
High Entropy Alloys (HEA) gEasiesssss
Metallic glasses
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Energy storage and energy harvesting

Vehicle Operation
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e hydrogen technologies

e thermal energy harvesting
e development of new materials and processes
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Energy storage from renewable sources

Need to optimize the storage of hydrogen as an energy carrier for
stationary and mobile applications
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Mobile applications: hydrogen storage

Scientific goals:

Solid state hydrogen storage
Integration with hydrogen fuel cells
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Development of advanced materials

Complex hydrides and intermetallics with high H2 gravimetric
density:
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Phase transformation
non-equilibrium phase diagram calculations
Life Cycle Analisys (LCA)
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Thermal energy harvesting:

thermoelectric materials
Project financed by Fondazione Cassa di Risparmio di Torino

Conversion of thermal energy in electric energy
v'Seebeck effect (thermic -> electric)
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Synthesis of materials
Melting techniques
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Ribbon, 1 to 5 mm wide
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Effect of syntering on mechanical and thermoelectric properties
of Zn,Sb,
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Possible thesis: wick for heat pipe

ly
Condensation of vapor

during heat dissipation

Pipe
(Vapor line)

Drop in temperature by vaporization
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Heat source

Mag= 4.00 KX 10pum Detector = SE1
EHT = 15.00 kV Date :14 Oct 2015

The wick is one of the pricipal components in an heat
excanger (loop heat pipe), that allows the heat transfer
from a warm area (evaporator) to a cold area (condenser)  puuswes

EHT = 15.00 kv

Powder sintering in collaboration with Argotec

Regional project to be financed



