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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.04

Tema gucepranii:
1. CTpyKkTypa, KiHETHMKA 3POCTAaHHS Ta BJIACTUBOCTI MJIIBOK OOPUIiB Ta OOPOHITPUIIB BAaHA IO TA TAHTAJY

2. The structure, kinetics of growth and properties of borides and boridonitrides of the vanadium and tantalum
thin films

Pedepar:

1. O6'eKT: MJ1iBKY, Ofep>KaHi 3a JONIOMOTro0 MeTojia BU-marHeTpoHHOro po3nuieHHs Mimenen VB2 i TaB2
HEpeaKTUBHUM Ta PEaKTUBHUM MeToJaMu. MeTa: BUpileHHs 3a/1a4i [10 BCTaHOBJIEHHIO (i3MYHUX [IPOLECiB 00
dhopMyBaHHS CTPYKTYpH, ckiaay i ¢pizuko-mMeXaHiYHUX BIACTUBOCTEN IJ1iBKOBUX IIOKPUTTIB, 110 YTBOPIOIOTHCS B
cucremax V-B-N i Ta-B-N. MeToau: KOMII'IOTEpHE MOZEJIOBAHHSA 3a METOLOM MoHTe-Kapiio, IpocBidyBajibHa
€JIEKTPOHHA MiKPOCKOIIisl, pPEHTT€HiBChbKa AU(PPAKTOMETPIsl, BTOPUHHA iOHHA MacC-CIIeKTpoMeTpis, I4-
CIIEKTPOMETPIsl, BUMIPIOBaHHS MiKPOTBEPAOCTI, HAHOIHJIEHTYBaHHS. Pe3yIbTaTh: BUBHAYEHO ONTUMAJIbHUNI
iHTepBas ocagkeHHs iBoK VB2 i TaB2, mo 3abe3nedye ofep>kaHHsI MAKCUMaIbHUX 32 TOBLIMHOIO I1JIiBOK 3i
CKJIaJIOM, OJIN3bKUM JJO CTEXIOMETPUYHOrO. BU3HA4Y€HO BIIJIMB PEXXMMIB PO3NUJIEHHS HA 3MiHUA XapaKTEPUCTUK
IIOTOKY YaCTOK, 10 KOHJIEHCYIOThCS. BU3HaueHO xapaKTep BIJIMBY 3MiHU CHIBBiJHOMIEHHS PEAKTUBHOTO (a30T) i

pobouoro (apros) rasis Ha rpouecu Gpa3zoyTBOPEHHSI i 3pOCTaHHS JOCIiIKEHUX MIIiBOK. JlOCIiIPKEeHO i T0SICHEHO



MexXaHi3M HiTpupu3aii mimeni VB2 B cepefoBuii "aprox + a3oT", 0 NPUBOAUTH A0 BilCYTHOCTiI 60puaHUX (a3 B
OJlep>KaHUX IIIiBKax. 3alpOIIOHOBAHO CIIOCIO ofiep>kaHHs 6araTomapoBuxX O0PUIHUX i HITPUAHUX CTPYKTYP
IepexifHUX MeTaliB i3 3ajaHnuMu Qi3KO-MeXaHIYHUMU BJIIACTUBOCTSIMU, B OGHOMY TEXHOJIOTTYHOMY LIUKJI,
BUKOPUCTOBYIOUU OJIHY MillleHb. ['ay3b 3aCTOCYyBaHHS: i3nKa TBEPIOTro Tijla, MIKpOEJIeKTPOHiKa,
MalMHOOYyBaHHS

2. Object: thin films, obtained by the method of RF-magnetron deposition of targets VB2 and TaB2 unreactive (in
the environment of argon) and reactive (in the environment of mixture of argon and nitrogen) methods. The aim is:
decision of task on establishment of physical processes in relation to forming of structure, composition and
properties of pellicle coverages which formed in the V-B-N and Ta-V-N systems, and also their influence on
physical-mechanical properties of obtained coverages. Methods: computer design by the method of Monte Carlo,
electronic microscopy, X-ray diffraction, secondary ionic mass-spektrometry, IK-spektrometry, measuring of
mikrohardness, nanoindention. Results: the optimum interval of besieging of thin films of diboride vanadium and
tantalium, which provides the receipt of maximal on a thickness thin films with composition near to stehiometric,
is definite. Influence of geometry of the RF-magnetrone system and regime of deposition on the changes of
descriptions of stream of thecondensed particles is definite. The character of influencing of change of correlation
of reactive (nitrogen) and working (argon) gases on the processes of formed and growth of the explored thin films
is definite. It is explored and is accounted for the mechanism of the nitridization target VB2 in an environment
"argon + nitrogen" resulting in absence of boride phases in the obtained thin films. The method of receipt of
multilayers borides and nitrides structures of transitional metals with the set physico-mechanical properties is
offered, in one technological loop, using one target. Field of application: physics of solid state, microelectronics,
machinebuilding
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