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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.19.13, 29.19.17

Tema gucepranii:
1. ®asoBuii ckiag Ta PpisuKo-MeXaHiuHi BIaCTUBOCTi KOMITO3ULITHMX HAHOCTPYKTYPHUX MOKPUTTIB Ha OCHOBI

HITPUJiB TYrOIJIABKUX METAJIiB

2. Phase composition, physical and mechanical properties of composite nanostructured coatings based on nitrides
of refractory metals

Pedepar:

1. Incepraliis npucBsYeHa BCTAHOBJIEHHIO BILJIMBY (Pi3MKO-TEXHOJIOTIYHUX NTapaMeTpiB OCa/IKEHHS, 30KpeMa
napLiaJIbHOrO TUCKY pO60YOro rasy Ta IoTeHIjiany 3CyBy, Ha (GOPMYBaHHSI HAHOCTPYKTYPHUX [TOKPUTTIB CUCTEM
TiN/ZrN, MoN/CrN, (TiCr)N, (TiADN, (TiZrNb)N, nocimpKkeHHI0 iX CTpYKTypHO-(a30BOro CTaHy, MEXaHIYHUX i
TPUOOJIOTIYHMX XaPAKTEPUCTUK. METOIOM BaKyyMHO-IyTOBOTO OCa/I)KE€HHSI 6YJ10 C(POPMOBAHO OaraTomapoBi
nokputTs TiN/ZrN, siki mictsate gasu TiN i ZrN, a Takox nokputtss MoN /CrN. BignasnmoBanHs nokputtis TiN /ZrN
npu T = 700C y aKTUBHOMY KMCHEBOMY CEPEIOBUILI [IPU3BOAUTD 10 3MiH JIMIIE y TOBEPXHEBUX IIapax. HalBuia
TBepAicTb 42 I'Tla Ta HaliMeHIIe abpa3uBHE 3HOIIYBAaHHS IOKPUTTS, 10 cTaHOBUTS 1,3*10-5 MM3*H-1*M-1, BacTuBe
cucremi TiN /ZrN 3 HaliMeH1IO010 TOBLMHOO mapiB 20 HM. TBepaicTb mokputTiB MON /CrN nocsirae 3HayeHHs 38

I'Tla 3a yMOB HalIMEHIIOrO 32 MOAYJIEM IIOTEHIialy 3CyBYy Ta BUCOKOTO TUCKY a30Ty. [TokputTs (TiCr)N ckianaoTbcs



3 0Box (a3. CepeHill po3Mip KPUCTAJITIB TUTAHY CTAaHOBUTH 15 HM, a HiTpuny (TiCr)N - 6113bK0 7,5 HM. [ToKpUTTS
(TiAl)N maroTh Ky6iuHY I'paTKy HiTpuny amomiHiio 3i ctpykrypaum tunom NaCl 3 Tekcryporo [111], cepenHiit po3mip
KPUCTaJIITiB CTaHOBUTD 15 HM. OcHOBHa ckaznoBa ¢aza nokputts (TiZrNb)N mae I'TIK rpartky. HaiiBuiry
MikpoTBepzicTb 44,57 I'Tla Ta cTiliKicTb 10 3HOIIYBaHHS MaloTh MOKpUTTS (TiZrNb)N, onepskaHi 3a ymoB

MaKCHMAJIBHOTO TUCKY a30TYy.

2. The thesis is dedicated to the study of impact of physical and technological deposition parameters, in particular,
partial pressure of working gas and bias potential, on formation of nanostructured coatings of systems TiN/ZrN,
MoN /CrN, (TiCr)N, (TiAl)N, (TiZrNb)N, investigation of their structural and phase state, mechanical and
tribological characteristics. Multilayered coatings TiN /ZrN, which contain TiN and ZrN phases, as well as coatings
MoN/CrN, were formed by means of vacuum-arc deposition. Annealing of the coatings TiN/ZrN at T = 700C in
active atmosphere of nirtogen leads to changes only in surface layers. The highest hardness 42 GPa and the
smallest abrasive wear of the coating with a value of 1.3*10-5 mm3*N-1*m-1 are inherent to the system TiN/ZrN
with the smallest thickness of the layers of 20 nm. The hardness of the coatings MoN /CrN reaches values 38 GPa
at conditions of the smallest by modulus bias potential and high pressure of nitrogen. The coatings (TiCr)N contain
two phases. The average size of titanium crystallites is 15 nm, and the average size of nitride (TiCr)N crystallites is
around 7.5 nm. The coatings (TiAl)N have cubic lattice of aluminium nitride of a structural type NaCl with a texture
[111], the average size of crystallites is 15 nm. The basic forming phase of (TiZrNb)N coating has fcc-lattice. The
coatings (TiZrNb)N obtained at the highest nitrogen pressure have the highest microhardness of 44.57 GPa and

wear resistance.
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