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1. TeopeTnyHe Ta €KCIIEPUMEHTAJIbHE MOJIEJIIOBAHHS i IPOTHO3YBaHHS CTPYKTYPOYTBOPEHHS Ta BJIACTUBOCTEN
XPOMOBMICHHUX CIIJIaBiB Ta ITIOKPUTTIB

2. Theoretical and experimental modeling and prediction of the structure formation and properties of chromium-
containing alloys and coatings

Pedepar:

1. Y nuceprauiiiHiii po60Ti IpencTaBieHi HOBi HAYKOBO OOI'PYHTOBAHI pE3yJIbTATH, SIKi y3arajbHIOIOTb i
3a6€311e4yI0Th BUPilIEHHS aKTyaJIbHOI HAYKOBO-TEXHIYHOI NPO6IEMU — TEOPETUYHOTO i €KCIIEPUMEHTAIbHOTO
MOJ€JIOBaHHS i IPOrHO3YBaHHSI OCHOBHUX (PAKTOPIB, 1O BIIJIMBAIOTh HA CTPYKTYPOYTBOPEHHS! i BJIACTUBOCTI
XPOMOBMICHUX CILJIaBiB Ta IOKPUTTIB [1J11 KOPUTYBAHHSI CKJIAly, TEXHOJIOTi BUPOOHMIITBA, eKCIUIyaTallii BUpoOiB, 10
MIPALIOIOTh B CKJIAAHMX YMOBAX TE€PTH i 3HOIIYBaHHS. Ha OCHOBI JOCIIII)KEHb 3aIIPOIIOHOBAHO 3arajbHUN

KOMIIJIEKCHU MiAXin OLiHKY BIVIUBY Pi3HMX (PaKTOPiB BUPOOHUIITBA HA CTPYKTYPOYTBOPEHHS Ta BJIACTHUBOCTI



XPOMOBMICHUX CILJIABiB, SIKUY IIOJISITA€ B IOE€HAHHI CyYaCHUX METO[IIB JOCIIIIPKEHHS 3 HOBUMHU PO3POOJIEHNMU
METOJIMKaMU OIITUKO-MaTeMaTU4HOrO OLiHIOBaHHS (a30Boro CKany, o ONUCYIOTh Ipolecu audysii, misbHocTi
(dparMeHTiB, Ta BOHU 6a3yIOThCS1 HA OCHOBHUX I10JIOKEHHAX 3MiHA €HEPreTUYHOTO CTaHy cucTteMu. Po3po6yieHo
HOBI MiIX0AY [0 TEOPETUYHOI OLIiHKMA CTPYKTYPOYTBOPEHHS XPOMOBMICHMX CILJIABIB i [IOKPUTTIB, 1110 BKJII0YAIOTh
BU3HA4YEHHS NI0eJHaHb (a3 (YMOBHUX KOJIbOPIB) i aGCOMIOTHUX 3HAYEHb JIAIJIaciaHa MaTpuli (pparmeHTa
300pa’KeHHS), Yepe3 sKi JocinKeHi HeogHOopigHicTh chopMoBaHuX (a3 i iX AUCIEPCHICTh, CTPYKTYypHA
aHIi30TpOIIis, 110 YTBOPUJIACh TPU BUTOTOBJIEHH] Ta eKCIlyaTallii BUpo6iB. 3alIpOIIOHOBAHO NPUHIUMIIOBO HOBUM
IiAXin OJ1s1 ONUCY CTyNEHs] HEOGHOPILHOCTI C(POPMOBAHOI CTPYKTYPHU 3 BUKOPUCTAHHSIM MIHIMBOCTI (pa3 (YMOBHUX
KOJIbOPIB) Ta iX MOEIHAHB, 1110 OLiHIOE MIKPOJIIKBAIil0 XiMiYHMX KOMIIOHEHTIB, B TOMY YMCJI, i B 0671acTi nedeKTiB
KPUCTaIiYHOi OyIOBY — JUCJIOKALLiM.

2. The Thesis presents the new scientifically substantiated results that summarize and provide solution of the
actual scientific and technical problem: theoretical and experimental modeling and prediction of the main factors
which affect structure formation and properties of chromium-containing alloys and coatings. This study is
applicable for correction of composition, manufacturing process and production operations under the difficult
conditions of friction and wear. On the basis of the studies presented in my Thesis, the general complex approach
of the influence estimation of various factors of production on the structure formation and chromium-containing
alloys properties is offered. This approach consists in combination of modern research methods with newly
developed methods of optical-mathematical estimation of phase composition, which describe processes of
diffusion, fragments density, and are based on the estimates of change of the system energy state. The new
approaches to theoretical estimation of the structure formation of chromium-containing alloys and coatings have
been developed, including specification of phases combinations (conventional colors) and absolute values of the
Laplacian matrix (image fragment), through which we have studied the heterogeneity and dispersion of the formed
phases, as well as structural anisotropy that has appeared during the production and service.
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