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1. ®i3UKO-TEXHOJIOTiYHi OCHOBU [IyIJIEKCHOTO BAKyyMHO-AYTOBOTO 3MilJHIOBAHHS [TIOBEPXOHb

2. Physical-technological fundamentals for vacuum-arc modification of surfaces

Pedepar:

1. O6'eKT: a30TOBaHI APy Ha 3aJi3i i HaATBEPAI NOKPUTTSL. MeTa: po3podKa (Pi3MKO-TEXHOJIOTIYHUX OCHOB
BaKyyMHO-[IyTOBOT'O 3MillHIOBAHHSI TIOBEPXOHb, 1[0 BKJIIOYAIOTD I1JIa3MOBY XiMiKO-TepMi4Hy OOPOOKY i HAaHECEHHS
3HOCOCTI/KMX [IOKPUTTIB B €IMHOMY TEXHOJIOTIYHOMY IIpolieci. MeTonu focimKkeHb: MeTasorpadis 3
BHMKOPHCTaHHSIM ONTUYHOI MIKPOCKOIIii, pPEHTT€HOCTPYKTYPHUI aHali3, eJIEKTPOHHA PAaCTPOBa MiKPOCKOIIif,
PEHTTE€HOCIEKTPAJIbHUAY MIKpOAHAaJIi3, MiKpOTBEPIOMETPisl, HAHOIHIEHTYBaHH:. Pe3yIbTaTu: 3alIpONIOHOBAHO HOBUI
MEXaHi3M a30TyBaHHS 3aJ1i3a, BilITOBiHO [0 SKOTO Lieii MPOLeC 3aJIEXKUTh TiJIBKU BiJl KOHLIEHTpPAllii aTOMapHOTO
a3oTy ¥ TeMIlepaTypu MiAKIaAKu, a IPUCYTHICTD i0HIB a30Ty 6e3110CepeIHbO He BIJIMBAE HA MIPOLEC a30TYBaHHSL.
[TokaszaHo, 0 a30TyBaHHS Ma€ Miclie Ipy 60MOAPIyBaHHI He TiJIbKY i0OHAMU, ajle i eJIeKTPOHAMY, i 10 MBUAKICTb
a30TyBaHHS OJJHAKOBA B 000X BUIIaJIKax. Yiepiile cTBOpeHo HaaTBepAi TiN NOKpUTTS 3 BUKOPUCTaHHSIM 10HHOI

iMraHTarii B mpotueci ix ocamkeHHs. Po3pobieHo npouecu ocamskeHHs HanTBepaux TiN mokpuTTiB npu



temneparypax nigknanku 100...200°C. OpepskaHo 6araromaposi nokputts TiN-CrN i3 TBepgicTio no 60 I'Tla,
30KpeMa 3 i0OHHOIO iMIIIaHTali€l0. BcTaHOBIEHO, IO L1i TOKPUTTS 30epiraioTh HaJBUCOKY TBEPLICTh i (pa3oBuUil CKIIaL,
nicig Bignany y Bakyymi npu 1000°C. Yniepiie nnokasaHa MOXKJIMBICTb OfepsKaHHS HagTBepaux Ti-Si-N MOKpPUTTIB
LIJIIXOM BaKyyMHO-IyTOBOI €pO3ii IOPOLKOBYX KaTOMiB. YCTAHOBJIEHO, 110 KaTOLHI IIJIIMU JIOKAJIi3yIOThCS
roJIOBHUM 4MHOM Ha TiSi eBTeKTulyi, 10 YTBOPIOETHCS HA MOBEPXHI KaTONy B MpoLeci eposii. JJociinkeHo
0COOJIMBOCTI €po3ii MOPOUIKOBUX KaTOiB, IIJISIXYU 3HIKEHHS KiJIbKOCTi MaKpO4aCTUHOK Ha MOKPUTTAX Ti-Si-N.

l'asysp 3acTocyBaHHs: (i3uKa TBEPHOTO Tija, QizuKa NOKPUTTIB, Pi3rKa HaTBEpIMX MaTepiasiB, HaHOQI3UKa.

2. Object of research: the nitrided layers on iron and superhard coverings. The aim: working out of physical-
technological bases of vacuum-arc hardening of surfaces which include plasma thermochemical processing and
deposition of wearproof coatings in common technological process. Methods: metallography with use of optical
microscopy, X-ray analysis, raster electronic microscopy, X-ray microanalysis, microdurometry, nanoindenting.
Results: the new mechanism of iron nitriding is offered, according to which this process depends only on the
atomic nitrogen concentration and on the substrate temperature, and presence of ions of nitrogen directly does
not influence on nitriding process. It is shown, that nitriding takes place at bombardment not only by ions, but also
by electrons, and that the speed of nitriding is identical in both cases. For the first time the superhard TiN coatings
are created with use of ion implantation in the process of their deposition. Processes of deposition of superhard
TiN coatings are developed at temperatures of a substrate 100...200°C. Multilayered coatings TiN-CrN with
hardness to 60 GPa, in particular with ion implantation, are received. It is established, that these coatings keep
superhigh hardness and phase structure after annealing in vacuum at 1000°C. For the first time possibility of
deposition of superhard Ti-Si-N coatings by vacuum-arc erosion of powder cathodes is shown. It is established,
that cathode spots are localized mainly on TiSi eutectic, which forms on a surface of the cathode in the process of
erosion. Features of erosion of powder cathodes, ways of decrease in quantity of macroparts on coatings Ti-Si-N
are investigated. The field of application: physics of a solid state, the physics of coatings, physics of superhard
materials, nanophysics.
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