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1. TligBuieHHs1 TPUOOTEXHIUHUX BJIACTUBOCTEH MOPIIHEBUX Kijlellb 6araTolapoBUM 3MilJHEHHSIM HAHOCTPYKTYPHUM

TNNOKPpUTTAM

2. Improving the tribotechnical properties of piston rings by multilayer hardening with nanostructured coating

Pedepar:

1. luceprauis npucBsYeHa BUBYEHHIO BIUIMBY TEXHOJIOTI] 3MIIJHEHHS MaCJI03'€MHUX IOPIIHEBUX Kijlellb IBUTYHIB
CIIeLIiaJIbHOI TeXHIKM 6araTomapoBUMMHU iOHHO-IJIa3MOBUMU HAaHOCTPYKTYypHUMHU NOKpUTTsIMU TiN /CrN, a Takox
BUOOPY Ta aHasi3y oNTUMasbHOro criBBigHomeHHs Ti/Cr. BusiBieHO 3HWKEHHS iX 3HOIIYBAHHS IIPU Pi3HUX
IIBUJIKOCTSX KOB3aHHS. BUKOHAHO OLI{HKY 3MiHM iX MIKpOTBEpAOCTi 10 i micyis BUNpobyBaHb. 3allpOIIOHOBAHUI Ta
BHMKOPHCTaHUM CIOCI0 OLiHKY i KOHTPOJIIO CTYII€Hs! HEOJAHOPIZHOCTI HaNlpyXeHO-1e(POPMOBAHOT0 CTaHy

MOPILIHEBYX Kijlellb IO i IiciIst 3MILTHEHHS i0HHO-TIJIa3MOBUM ITOKPUTTSM. JIOKaJIbHUM



MIKPOPEHTI€HOCIIEKTPAIbHUM aHAJII30M BCTAHOBJIEHO XapaKTep 3MiHU CTPYKTYPH Ta iX CKJIany NpY Pi3HUX
rapaMeTpax BUIIPOOyBaHb Ha [TOBEPXHI TepTs. BUKOHaHa OIliHKa 3aJIMIIKOBOI TOBIIMHY i0HHO-T1JIa3MOBOTO
IIOKPUTTSI MicJIsl eKCILTyaTalji Kiselb. MeTo0M ONTUKO-MaTeMaTUYHOIO aHasli3y BUsIBJI€HI 0COBIMBOCTI
CTPYKTYypH3allii IOBEPXHI TEPTH.

2. The dissertation is devoted to studying the influence of the hardening technology of oil scraper piston rings of
special engines with multilayer ion-plasma nanostructured TiN /CrN coatings, also to choice and analysis of Ti/Cr
optimal ratio. A decrease in the rate of their wear at various sliding speeds, which contribute to maximum changes,
was revealed. An assessment of the change in their microhardness before and after the tests was performed. A
method for assessing and controlling the degree of heterogeneity of the stress-strain state of piston rings before
and after hardening by an ion-plasma coating is proposed and used. A local X-ray microspectral analysis revealed
the nature of changes in structure and composition at various test parameters on the friction surface. Estimating
the residual thickness of an ion-plasma coating after operating rings is performed. By the method of optical-
mathematical analysis, the features of structuring the friction surface are described.
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