INEPIAHYH

H teyvoloyikn mpdodoC OTIC KATUGKEVUOTIKEG TEXVIKEG EYEL LETOKIVIIOEL TO. TEAELTALO YPOVIOL
HEYAAO OYKO T®V TEYVOAOYIKG TPONYUEVOV GLOKELMOV GE HKPOOKOTIKES KOl VOVOOKOMIKEG
KMpokee. Oplopéva mapoadeiypato €ivor ot pIKPO- KO VOVO-NAEKTPOUNYOVIKEG GUOKEVEG
(MEMS ko1 NEMS), ot pikpo-iveg, To MHIKPOTGINTG, Ol TPOOCTATEVTIKEG EMKOAVYELS
UNYAVOAOYIKGV VAMKGV 1 Prolatpikdv  epyoreiov/ovokevdyv, k.Am. Ot teyvoroyieg avtég
Bpiokovv epappoyn oe mowilovg topelc OmM®MG KOMTIKA epyoliein, EMKOAOWYELS oIV
avtokwnrofopnyovio Kot ot Propnyovic. NAEKTPOVIKOV GUOKELMV, GTOVS oloOnTpes, ot
euELTELUOTO K.0.. H HEAETN NG PNYOVIKNG GLUTEPLPOPAS T®V GLGTNUATOV CAAL KOl TOV
LUNYOVIKOV 1010THTOV TOV VAIK®OV 7OV T0. amoTtelodv eivar avaykoieg yi Tov KatdAAnAo
UNYOVOLOYIKO OYeOGUO, TN PEATICTONOINGT TOVG KOl Yo GKOTOUS TOLOTIKOL EAEYYOL GE

Brounyoavikd enimedo.

H mopovoa epyacio kataypdapel i dtafécipeg dodKacie TOV LIAPYOVY YO TOV UNYOVIKO
YOPOKTNPIGUO TOV VAIKAOV KOl TPOIOVIOV GE OVTEG TIC UIKPES KATpaKeS. MeTd amd pio YeVIKN
efétaon TOV TEYVIKOV evamoBEcE®V  AEMTAOV LUEViIoV, YPNOWOTOMONKE T GLOKELY|
vovodieiodvong (Instrumented Nanoindenter) tov Epyootnpiov ‘Mnyoaviking xar ‘EAgyyov
YAV’ yio va yopokmnpicer g oelpd omd OoKifo KPOUAT®V TIToviov, Kot 0vo JoKipuo
apopeov avlpaxa. Katd t ddpkela g epyaciag, peretndnkav ot apyéc Asrtovpyiag kot to

BewpnTikd VIOPabpo oV YPeELETAUL 1) GUGKELT] Y10L GLAAOYN Kol OVAAVOT) OEOOUEVAV.

Ta kpduata TrTaviov oV PEAETHONKOY, TAPACKEVAGTIKAY UE TV TEXVIKT Magnetron sputtering
Kot amotelohvtol amd d1ipopa TocooTd vioPiov kot apviov. Ta kpdpata avtd £govv mOAD
KOAEG UNYOVIKES WO10TNTES, O CLYKEKPIUEVA GE cLYKPLoN e TO kabopd Titdvio, avEdvouy v
OKANPOTNTA TOVE Kol EMOEIKVOOVY KAADTEPT CLUTEPIPOPE. o€ epmuopd. Ta kpduata TIND kot
TINbHf peidvovv 10 pétpo ehootikdtTnTag 68 GUYKPLoN e To kKabapod TiTdvio, Eved ta Kpdpota

TiHf 0 av&avovv.

H dwdikacio mov akoiovdnbnke eivar yevikn kot pmopetl va poppootel 6e dAlo cvotiuoTo
VAMKAOV Kot paproy®v. o okomovg emideléng mapabETovpe TPOKATAPKTIKE OmOTEAEGLOTA GE

vavoouvleta vpévia apopeov avlpaka pe 25% apyvpo kat vpévia vovoappoL dvipaxa.



ABSTRACT

Recent technological advancements in manufacturing techniques have shifted the bulk of
technologically important devices into the submicron regime. Examples include the micro-and
nano-electromechanical devices (MEMS and NEMS), micro-fibers, microchips, protective
coatings for biomedical materials or engineering tools/equipment. These technologies find
application in various areas such as cutting tools, coatings in automotive and industrial
electronics, in sensors, in implants, etc. The study of the mechanical response of the systems as
well as the mechanical properties of the materials that they are composed of are essential for

their design, optimization and quality control purposes on an industrial scale.

This thesis elaborates on the available procedures for the mechanical characterization of
materials and products at these small scales. After a general examination of the thin films
deposition techniques, we used the Instrumented Nanoindenter located in the Laboratory of
Mechanics and Testing of Materials to characterize a series of titanium alloys and two samples
of amorphous carbon. In this thesis the operating principles as well as the theoretical background

required for data collection and analysis are presented.

Binary and ternary Titanium alloys consisting of various percentages of niobium and hafnium
were prepared by magnetron sputtering. The alloys exhibited superior mechanical response in
comparison to pure titanium: the hardness of the alloys increased and their creep behavior
significantly improved. TiNb and TiNbHf alloys tend to reduce the elastic modulus compared to
pure titanium, which is favorable for implant applications, while TiHf alloys increase the

material stiffness.

The presented procedure is general and could be equally applied to other materials and systems.
For the purposes of illustration we present preliminary results on an amorphous carbon-silver (a-

C:Ag) nanocomposite thin film and a carbon nanofoam thin film.



