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1. CtpykTypa Ta ¢izuKo-MexaHiqHi BIaCTUBOCTI KOMBIHOBaHMX iIOHHO-TIJIA3MOBUX KPEMHINBMIIIYIOUNX

(dyHKIiOHATIBHUX IOKPUTTIB

2. Structure, physical and mechanical properties of combined ion-plasma silicon containing functional coatings

Pedepar:

1. Incepraliito NpUCBSYEHO BU3HAYEHHIO BIUVIUBY (i3MKO-TEXHOJIOTIYHUX IapaMeTpPiB 0CaIKEHHS, 30KpeMa
napLiaJbHOrO TUCKY pO60YOro rasdy Ta oTeHIiany 3MillleHHs, Ha (GOPMyBaHHS 6araTomapoBUX HITPUIHUX
MTOKPUTTIB, 1O CKJIAJAI0THCS 3 KPEMHIVBMIIIYIOUMX LIAPiB HITPUAHUXK ITOKPUTTIB i IIAPiB CUCTEM TBEPHOTO HITPULY,
takux sk (TiSi)N/MoN, (TiAlSi)N /CrN, (TiAlSi)N /ZrN, (TiAISi)N /MoN, (TiAlSiY)N, (TiAlSiY)N /TiCr)N. OcamxeHHs
IPOBOJMJIOCS 3 IBOX IXepeJl. [lokazaHo, Mo 30i/bIIeHHs IapLiaJbHOTO TUCKY a30Ty PN npu ocamkeHHi
IIPU3BOJUTH 10 3MEHIIEHHS BMICTY KPEMHIIo Ta 36i/bleHHs BMICTy MOJTi6eHy B TOKpuTTi. PazoBuii ckiaf,
IIOKPUTTIB 3MiHIOBaBCS 3i 36i/blIE€HHSIM NaplianbHOro TUCKY a30Ty PN npoTsrom npouecy Bin TiN /Mo npu
HalHWKYOMY TUCKY 10 TiN/MoN npy HaiBUIOMY TMCKY. ICHyBaHHSI CTPYKTYPHOTO CTaHy, 3aJIEXKHOTIO Bif] [IOTOKY B
mapax Ti-Si, npusBoanuTs 10 yrBopeHHs ¢gasu Ti5Si3 y NOKPUTTSIX 3 HEBEJIMKOIO KUIBKICTIO a30Ty (<20%) mif yac
BHCOKOTEMIIepaTypHoOro Binnamy. [Ipu 1ipomy TBepAicTs 3poctae 1o 45,2 ['Tla. PopmyBaHHS KpeMHINBMIIIYIOUHX



mapiB (TiAISi)N miz yac ocamkeHHs CIyKUTh [J1s OCSTHEHHS HaATBepAuX cTaHiB (49,5 I'Tla) B omHOImAapOBOMY

MIOKPUTTI, IKE OTPUMaHo 3 Uamim, = - 200 B.

2. The dissertation is devoted to the definition of influence of the physical and technological parameters of
deposition, in particular, the partial pressure of the working gas and the bias potential, on the formation of
multilayer nitride coatings, which consists of the layers of silicon-doped nitride coatings and layers of hard nitride
systems, such as (TiSi)N /MoN, (TiAlSi)N /CrN, (TiAlSi)N /ZrN, (TiAlSi)N /MoN, (TiAlSiY)N, (TiAlSiY)N /(TiCr)N. The
deposition was performed from two sources. It was shown that the increase of partial nitrogen pressure PN during
the deposition leads to decrease of silicon content and to increase of molybdenum content in coatings. The phase
composition of coatings was changing with the increasing of PN during the process from TiN /Mo at the lowest
pressure to TiN/MoN at the highest pressure. The existence of the structural state addicted to streaming in Ti-Si
layers leads to formation of the phase state Ti5Si3 in the coatings with a small amount of the nitrogen ( < 20%)
during the high-temperature annealing. Wherein hardness is increasing to 45,2 GPa. Formation of the silicon-
doped (TiAlSi)N layers during the deposition is serve to attainment of the super-hard state (49,5 GPa) in the single-
layered coating, which was obtained with Ubias = - 200 V.
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