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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:

1. BruiuB ym0B ocampkeHHs I1a3moxiMmiyamx Si-C-N, Ti-N-C noKpuTTiB Ha ix CTPYKTYPOYTBOPEHHS Ta BJIACTUBOCTI

2. Influence of the deposition conditions of Si-C-N, Ti-N-C coatings on their structure formation and properties

Pedepar:

1. Ha cTBOpEHIl N71a3MOXIMIiUHiil yCTaHOBLI OTPUMaHi BUCOKOe(EKTUBHI 3HOCOCTIKi TOHKOIIIIBKOBI TOKPUTTS Ha
OCHOBI TyroraBkux croiyk SiC i TiN 3 BUKOPUCTaHHAM JOCTYIHUX BiTYM3HSAHUX IIPEKYPCOPIB,
METUJITPUXJIOPCUIIAHY Ta TETPAXJIOpUAY TUTaHy. JJOCIIiIKEHO BIIAB IIapaMeTPiB OCAIKEHHS [TOKPUTTIB Ha iX
eJleMeHTHUI Ta pa3oBUil cKilall, MiKDOCTPYKTYPY, aAresiiiHi, MmexaHiyHi Ta TpuboJIoriyHi BacTUBOCTI. Briepiue
BCTAHOBJIEHO, 10 IIPU OCAIKEHHI i3 METUITPUXJIOPCUIIAHY IIpY TEMIIEPATYPi MiAKIanoK, Bule 3a 350 °C, Ha HUX
(popMyI0oTbCS HAHOCTPYKTYpoBaHi SiC MOKPUTTS 3 HAUBUIIMMY 3HaYEHHIMU HaHOTBepHocTi (21 I'Tla), mogysnsg FOHra
(200 I'Tla) Ta abpa3rBHOI 3HOCOCTIMKOCTI. BBeeHHS a30Ty CIIpUsi€ YIiIbHEHHIO IOKPUTTIB Ta 361/IbIIEHHIO
KiznibkocTi Si-C 3B'sI3KiB, 1110 TPU3BOAUTH [0 MiABUIIEHHS TPUOOMEXaHiYHUX xapaKkTepucTuk SiCN MOKpUTTiB.
[TokasaHo, 0 YTBOPEHHS BHYTPilHbOro M'axoro mapy Ti B 6aratomapoBomy TiN-Ti-TiN(O) noxkputti 06ymoBitoe
IigBUIIEHHS 3HOCOCTIMKOCTI IIOKPUTTS. Briepie CTBOPEHO 3HOCOCTIVKI HaHOKOMNIO3UTH cuctemu TiNC-SICN i3

TeTPaxJIOPUAY TUTAHy Ta METUJITPUXJIOpcuiany. [linBuIneHHs: HAHOTBEPHOCTi i MonyJsist FOHra HaHOKOMIIO3UTHUX



IIOKPUTTIB B [TIOPiBHSIHHI 3 aHAJIOrTYHUMU Xapakrepuctukamuy nokputTis SiC i TiN noB'sa3aHOo 3 yTBOPEHHSIM
CKJIaTHOI CTPYKTypU HaHOKomM1o3uTiB 3a y4yacti TiNC, TiSi2 ta TiCl2 HaHOoKpucTaniTiB B amopdHiit SiCN marpui.
MerasnopisanbHi nynacTyuHy i3 TBEpHOro cmasy T15K6 3 HAHOKOMIIO3UTHUM IIOKPUTTSIM OyJiv BUIIPOOYBaHi B
peaJIbHUX YMOBAaX pi3aHHs Ha BUpoOHMUil 6a3i TOB "€BpocTuib”. BcTaHOBJIEHE MiBUIIEHHS CTIMKOCTI MJIACTYH 3
MIOKPUTTSIM Y 2-2,4 pa3u npu TOKapHii o6pobui crami 45 i B 1,5-2 pasu - crani 12X18HIT.

2. High quality wear-resistant thin coatings based on refractory SiC and TiN compounds were deposited with the
help of a developed plasma-chemical installation using methyltrichlorosilane and titanium tetrachloride produced
in Ukraine. An effect of deposition parameters on elemental and phase compositions, microstructure, adhesion,
mechanical and tribological properties was investigated. The formation of the nanostructured SiC coatings,
deposited from metgyltrichlorosilane on silicon substrates at deposition temperatures > 350 °C that exhibited the
best mechanical properties (nanohardness and elastic modulus were ~ 21 GPa, and 200 GPa, respectively), was
established for the first time. An introduction of nitrogen promotes a densification of the coatings and an increase
in the number of Si-C bonds, which gives rise to improving the tribological and mechanical characteristics of SICN
coatings. A formation of the soft intrinsic Ti layer in a multilayer TiN - Ti - TiN ( O ) coating causes an increase of
its wear resistance. The plasma-chemical wear-resistant TiNC-SiCN nanocomposite coatings were obtained from
titanium tetrachloride and methyltrichlorosilane for the first time. An increase in nanohardness and elastic
modulus of these coatings in comparison with those of SiC and TiN coatings is related to a formation of the
complex structure of the nanocomopsite coatings that represents the TiNC, TiSi2 Ta TiCl2 nanocrystallites
embedded in the amorphous SiCN matrix. The cutting inserts of T15K6 hard alloy with a nanocomposite coating
were tested under enterprise conditions at the Co Ltd "Eurostyle" production basis. The increase of wear
resistance of the coated cutting inserts 2-2.4 times by treating steel 45 and 1.5-2 times by treating steel 12X18H9T
was established.
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