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2. Physical and mechanical properties and microstructure of coatings based on niobium nitride doped Si and Al

Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO KOMIIJIEKCHOMY IOCJIIPKEHHIO 3a71eXXHOCTI MOPQOJIOoTii MoBepXHi,
CTPYKTYPHHUX Ta CYOCTPYKTYPHUX XapaKTE€pPUCTUK, €JIEMEHTHOTO CKJIaly i MEXaHIYHUX BJIaCTUBOCTEN
HAaHOKOMIT03UTHUX NOKPUTTiB NbN, Nb-Si-N ta Nb-Al-N Biz TeXHOJIOTiYHMX YMOB iX OcaiKeHHs. BusiByieHi
0COOJIMBOCTI Iepexo/y Bifj HAHOKPUCTAIIYHOTO ITIOKPUTTS 4O HAHOKOMIIO3UTHOT'O IIOKPUTTS 3 aMOPGHUM
[IPOIIAPKOM MK HAHOKPHUCTAJIITAMU IIJIIXOM 3MiHUM KOHLEHTPALil JIETyBaJIbHOI JOMIIIKM KPEMHIIO Ta allOMiHiI0
BifnoBigHO. [Toka3aHo, 0 MiABUILEHHS HETATMBHOIO MOTEHIialy Ha MiAKIaALui Mg 4yac ocagyKeHHs [IO3UTUBHO
BIIJIMBAa€ HA MEXaHIYHi BIaCTUBOCTI HiTpuny Hio6i10. 36inbuieHHs TBepAOCTi Bix 28 mo 29,5 ['Tla Ta Monyss
npyxHocTi Big 240 mo 290 I'Tla Bin6GyBaeThCs 32 paxyHOK MifBUILEHHS KOHIEHTpalii 6isbi TBepaoi ¢pasu B ckilani
IIOKPUTTS. JIeryBaHHS KpEMHIEM Ta alOMiHieM CIIpUYMHSE NIePEXi], Bi, HAHOKPUCTAJIIYHOI CTPYKTYPH [0

HaHOKOMIIO3UTA, 10 3yMOBJIIO€ MiBUILeHHA TBepaocTi go 31 ['Tla ta monyis npyskHocti 7o 320 I'Tla BinrnosigHo.

2. The dissertation is devoted to the complex study of the dependence of surface morphology, structural and
substructural characteristics, elemental composition and mechanical properties of nanocomposite coatings NbN,



Nb-Si-N u Nb-Al-N on the technological conditions of their deposition. The features of the transition from a
nanocrystalline coating to a nanocomposite coating with an amorphous layer between nanocrystallites - by
varying the dopant concentration of silicon and aluminum, respectively. It is shown that an increase in the
negative potential at the substrate at the deposition process positively affects the mechanical properties of
niobium nitride. An increase in hardness from 28 GPa to 29.5 GPa and an elastic modulus from 240 GPa to 290 GPa
is due to an increase in the concentration of the harder phase in the coating composition.
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