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1. BrizivB i0HHOI iMIIJIaHTaLii Ta €JIEKTPOHHOTO OIPOMIHEHHS Ha KPUCTAJIYHY CTPYKTYPY i BIaCTUBOCTI criaBy Ti-V-
Al

2. Effect of ion and electron irradiation on crystal structure and properties of Ti-V-Al alloy

Pedepar:

1. O6'exT mocaimkeHnHs: cias Ti-V-Al. MeTa foCiIpKeHHS: BCTAHOBUTHU 3arajlbHi 3aKOHOMIPHOCTI 3MiH CTPYKTypHU
Ta MOP(0JIOTii IOBEPXHI, €IEMEHTHOTO Ta (Pa30BOro CKJIAY IiCsIsl OIPOMiHEHHSI HUBbKOEHEPIeTUUHUM
CUJIBHOCTPYMOBUM eJleKTpoHHUM ITyykom (HCEIT), oguHapHoi Ta noABiiiHOI iMIIyIaHTallii, KOMIJIEKCHOI 0OpOOKU
(TobTO micsys noABiiHOI iMIIaHTalii iOHIB Mifli Ta HiKesI0 3 HACTYITHUM OIPOMIHEHHSIM €JIEKTPOHHUM ITyYKOM) J1J1s
KepyBaHH$ (Pi3MKO-MexaHiYHMMU BJIACTUBOCTSIMU TUTAHOBOIO CIIJIaBy. MeToau NOCiIPKeHHSs Ta araparypa:
pe3epdopiBCbKe 3BOPOTHE PO3CisSIHHS, MPYKHUI PE30HAHC SI€PHUX peaKlilii, pPEHTT€HOCTPYKTYPHUI aHaJi3,
IIPOCBiUyBaJsIbHA, pAaCTPOBa Ta aTOMHO-CHJIOBA MiKpOCKOIIii, BUIPOOYBaHHS HA 3HOC, BTOMHY MIIHICTb i
MIKpOTBEpJiCTb, BUMIpIOBaHHS KoedilieHTy TepTs. TeopeTryHi i NpakTUYHi pe3ysbTaT, HOBITHICTb: Bepiue
IIPOBEJEHI KOMIUIEKCHI AOCIIIPKEHHS CTPYKTYPH, €JIEMEHTHOTO i pa3oBoro cknagy ciiasy Ti-V-Al micis
iMnaHTauii ioHiB mizi i Hikeso i nogansmoro BBy HCEIL [TokasaHo, 1m0 OCigOBHICTS i 103a iMIIaHTarii

BILJIMBAIOTh HA [VIMOMHY ITPOHUK HEHHS Ta MAaKCUMaJbHY KOHLIEHTPALIilo iMIIJIAHTOBAaHUX i CYyTHIX €JIeMEeHTiB.



[IpoBeneHUN pO3paxyHOK TOBIIMHY PO3IUJIEHOTO APY IMiCJIs OOUHAPHOI Ta NOABINHOI iMIIaHTalil i0HIB Mifi Ta
HiKeJIl0 B TPUKOMIIOHEHTHOMY cIutaBi Ti-V-Al, sika ckianae 25 Ta 47 HM BifoBifHO. Briepiie ycTaHOBIeHa Taka
3aKOHOMIPHICTb: OITPOMIHEHHS €JIEKTPOHHUM IIYYKOM iMIIJIAHTOBaHUX 3Pa3KiB IPUBOIUTE [0 BUAIJIEHHS BTOPUHHUX
(a3 3 J1eryBaIbHUMU €JIEMEHTAaMU, SIKLIO iX KOHLeHTpalis nepesuulye 1 aT.% i BOHU He YyTBOPIOIOTb Ps
HelepepBHUX PO3YMHIB 3 TUTAaHOM. BrsiBieHO, 0 MoBiliHa iMIIIaHTaLlisl Ta KOMIIJIEKCHA 06p0o6Ka IIPUBOIATH 10
NOJIIIIEHHS TaKUX XapaKTepPUCTUK TUTAHOBOI'O CILJIAaBY SIK MIKPOTBEPAiCTb, 3HOCOCTIHKICTh, KoedillieHT TepTs Ta

BTOMHA MillHiCTb. ['ay3b BUKOPUCTAHHS: MAIMHOOYAiBHUITBO, MeTas0(i3uKa.

2. The object of study: Alloy of Ti-V-Al. The aim of study: to find of general regulars of structure and surface
morphology, element and phase compositions changes after low energy high current electron beam (HCEB)
irradiation, single and double implantation, complex treatment (i.g. after double implantation of cupper and nickel
ions and subsequent electron beam irradiation) for controlling of physical and mechanical properties of titanium
alloys. Methods and equipment: Rutherford backscattering spectroscopy, nuclear elastic resonance analysis, X-ray
diffraction, transmission, scanning and atomic force microscopes, wear resistance, microhardness and fatigue
starch tests, coefficient of friction measurement. Theoretical and practical results, newness: The firstly, the
complexinvestagation of structure, element and phase compositions of Ti-V-Al alloy after cupper and nickel ion
implantation and subsequent HCEB effect has been done/ It has been shown, that consecution and implantation
dose an influences on ¢ oncentration of implanted elements. The calculation of thickness of layer, melted after
single and double cupper and nickel ions implantation into. Three compound Ti-V-Al alloy hat Iowa 25 and 47 nm
accordingly. The firstly, the following regulars have been found: the electrons beam irradiation of implanted
samples result in second phase with legal elements forming, if its concentration above 1 at.% and its not form row
unbreak off of solutions with titan. It has been found that double implantation and complex treatments result in
improvement of follow characteristics of titanium alloy: microhardness, coefficient of friction, wear resistance and
fatigue strange. The sphere of application: mechanical engineering, physic of metals.
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