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Cz. |. Nanokrystality metaliczne (Au, Ag, Cu)
w amorficznej osnowie SiO,

we wspotpracy
z zespotem Moniki
Ferraris
z Poitechniki w Turynie
(POLITO)




British
Museum

[V th Cent.
A.D.

Lycurgus Cup is the only complete example of a dichroic type of glass, which changes
colour when held up to the light. The opaque green cup turns to a glowing translucent red
when light is shone through it. The glass contains tiny amounts of colloidal gold and silver



Paul Mulvaney, MRS Bulletin, Dec. 2001, p.1009
Au Atom: ~0,1 nm (1A), colorless

Au clasters: < 1nm, nonmetalic, orange

Au nanocrystallites: 3 - 30 nm, metalic, transparent / red

Au particles: 30 - 500 nm, metalic, transparent / turbid

crimson -> blue

M. Faraday, Philos. Trans. R. Soc. London, 147 (1857) 145-181

Gold leaf can be beaten to thicknesses of 1/278000 of an inch (around 90 nm).

Such films are continuous and green in transmission. Further thinning with KCN
gives ruby red films.

Chemical means to finely divided gold. Also deflagration of gold wires to
produce ruby red particles. Chemically indistinguishable from gold.

Au bulk: golden color!




Paul Mulvaney,
MRS Bulletin,
Dec. 2001, p.1009

in the

limit of

very small
spacings

and

a gold volume
fraction 50%,

the film spectrum
is almost identical
to that

of the bulk

Figured (al—id) BElectron micrographs of silica-coated 15-nm gold parficles with varous - =
ool ichneoses graphs of siearo : are gold thin film
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AuIS|O2 as deposited

200 nm
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thin foil thickness ~170 nm




Cz. |. Nanokrystality Au - podsumowanie

Problemy rozwiazane:

« Opisano (jakosciowo) mikrostrukture nanokrystalitow Au
w stanie po osadzaniu oraz po dodatkowej obrébce
termicznej.

« Wykazano (ilosciowo), ze rozktad wielkosci
nanokrystalitow ma charakter normalny oraz, ze srednia
wielkos¢ nanokrystalitow wzrasta od 3 do 5,5 nm

Problemy do podjecia:

* Okreslenie udziatu nanokrystalitow
* Okreslenie minimalnej wielkosci nanokrystaltow

* Okreslenie minimalnej wielkosci zdefektowanych
nanokrystalitow

NANO-MAGIC

NANOstructured materials with tailored MAGneto- optiCal properties for
novel sensor systems



Cz. ll. Nanokompozyty ceramika + CNT

Podniesienie przewodnosci:
(CNT~1GA/cm?, Cu ~1MA/cm?)

«ZrO, + CNT
(Jan Dusza IMR SAS,
Koszyce)

Podniesienie wytrzymaltosci:
(CNT ~45GPa, stal <2GPa)

(Zr,Ti)O, + CNT
(Waldemar Pyda, AGH)

* Bioszkio + CNT
(Aldo Boccaccini/ Imperial College London)




Prof.. Stanistaw Bfazewicz,
Katedra Biomateriatow AGH

Prof. Aldo Boccaccini,
Imperial College, Londyn
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Available online at www.sciencedirect.com

ScienceDirect . SCripta MATERIALIA

ELSEVIER Seripla Malterialia 58 ( 2008) 520-523

www.elsevier.comylocate/sariptamat

Zirconia/carbon nanofiber composite

Annamaria Duszovd,” Jan Dusza,™* Karel Tomasek,” Jerzy Morgiel.©
Gurdial Blugan® and Jakob Kuebler®

“Technical University of Kogice, Faculty of Metallurgy, Lemnd 9, 042 (0 Kogice, Slovak Republic
®nstitute of Materials Research, Slovak Academy of Sciences, Watsonova 47, 04353 Kosice, Slovak Republic
“Instirure of Metallurgy and Marerials Science of Polish Academy of Sciences, Reymonta 25, 30 059 Krakow, Poland
“Empa, Swiss Federal Laboratories for Materials Testing and Research, Laboratory for High Performance Ceramics,
8600 Duehendorf, Switzerland

Feceived 28 September 2007; revised 2 Movember 2007; acceplad 4 Movember 2007
Avallable online 3 December 2007

The effect of the addition of carbon nanofibers (CNFs) on the microstructure, fracture/mechanical and electrical properties of the
CNF/zirconia composite has been investigated. The microstructure of both Zr0; and Zr0,-CNF composites consists of a very low
grain sized matrix {approximately 160 nm) with relatively well dispersed carbon nanofibers in the compaosite. The mechanical prop-

erties slightly decreased after the addition of CNFs to the Zr0; but the electrical resistivity decreased significantly, exhibiting
approximately 0.1 £2 cm.

& 2007 Acta Materialia Inc. Published by Elsevier Ltd. All rights reserved.

Keywards: 3Y-TZP; Carbon nanofiber; Microstructure; Fracture; Elecirical resistivity




(Zr, Ti)O, + CNT
(mixed powders)
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Aldo Boccaccini






Cz. ll. Nanokompozyty ceramika + CNT

- podsumowanie

Problemy rozwigzane:

* Opisano mikrostrukture proszkow oraz spiekow ZrO, z
udziatem CNT

« Wykazano tendencje do amorfizacji CNT w trakcie
spiekania

* Potwierdzono mozliwosé tworzenia ,,nanodrutow” TiC

* Potwierdzo utrzymanie ksztattu i struktury CNT w
spiekach z ,,bioszkia”

Problemy do podjecia:

* Analiza procesu tworzenia ,,nanodrutow” TiC

Projekty: iNTeg-Risk (negocjowany), OPTIMAN (odrzucony)



Cz. lll. Wielowarstwy

Powloki funkcjonalne:
(SHS)

« AlTi (20 nm)
(Ana Sofia Ramos
University of Coimbra)

Podniesienie wytrzymatosci:
(,,przecwzuzyciowe”)

« CuNi5/5nm
(Pawet Wieczorek/
Politechnika Czestochowska)



Ana Sofia Ramos
Mechanical Engineering Department
Polo Il,

University of Coimbra TiAl / 20 nm
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Wielowarstwy Cu/Me
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Physics of X-ray Multilayer Structures Technical Digest, 7 (1992) 94-96.
Effects of Fresnel Fringes on TEM Images of Interfaces in X-Ray Multilayers
Tai D. Nguyen, Michael A. O'Keefe, Roar Kilaas, Ronald Gronsky, Jeffrey B. Kortright
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Cz. lll. Wielowarstwy

- podsumowanie

Problemy rozwigzane:

« Opisano mikrostrukture, sktad fazowy i jakosciowo skifad
chemiczny powtok n(Ti/Al) oraz n(Cu/Me)

Problemy do podjecia:

 Analiza defektow ukladu warstw

* llosciowa ocena lokalnego skiadu chemicznego

Convergence Routes for Nanomaterials Characterization (odrzucony)

HArd NanoCOmposite Coatings (zgtoszony)






