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1. DopMyBaHHS CTPYKTypHU MTOBEPXHEBOr0 KOMIIO3UTHOTO APy 3 HiABUIeHNMU Pi3nKO-MeXaHIYHUMU

BJIACTMBOCTSIMU Y JIMTUX BUCOKOJIETOBaHUX 3aJIi3HUX CIIJIaBax [IPU KOMILJIEKCHI XiMiKO-TepMiuHiil 06po6Li

2. Formation of the composite structure in surface layer with heightened physical and mechanical properties in
high-alloyed iron alloys under complex chemical-thermal treatment

Pedepar:

1. Inceprais cripssMOBaHa Ha BUSHAYEHHSI 3aKOHOMiIPDHOCTE! CTPYKTYPHUX i ()a30BUX IIEPETBOPEHD NIPU
KOMILJIEKCHIl XiMiKOo-TepMiyHill 06po061Lli BUCOKOJIErOBaHUX 3aJ1i3HUX CILJIaBiB Ta pO3pOOKY, Ha IifiCTaBi OTPUMaHUX
Pe3yJIbTaTiB, TEXHOJIOTi BUPOOHUIITBA JIUTOIO METaI006POOHOT0 iIHCTPYMEHTY 3i CTPYKTYPOIO IIPUPOHOIO
KOMIIO3UTY B [IOBEPXHEBOMY 1LIapi 3 OiJIbII BUCOKMM PiBHEM TE€XHOJIOTIYHUX, €KCIUIyaTALiTHUX Ta MEXaHIYHUX
XapaKTepUCTUK. BusHaueHo palioHasbHi TEXHOJIOTIYHI PEXXMMHU KOMIIJIEKCHOI XIMIKO-TepMiyHOI 00pOOKY JINTHX
BHCOKOJIETOBAHMX 3aJIi3HUX CIIJIABIB, SIKA BKJIIOYAE IONE€PEIHE 3HEBYIJICLIOBAHHS Ta HACTYIIHE HABYIJICI[IOBAHHS
[IOBEPXHEBOTO APy, 110 AO3BOJIsIE OTPUMATU CTPYKTYPY IPUPOAHOrO KOMIIO3UTY B IOBEPXHEBOMY L1api BUPOOY 3
MiABUIIEHUMY €KCILTyaTaliiHMMU BJIACTUBOCTSIMU. Briepile BUABIEHO [IEPUTEKTOIIHI IEPETBOPEHHS Y

BHCOKOJIETOBAaHMX 3aJIi3HUX CIIJIaBax, sIKi BiZl0yBaIOThCS B i30TEPMiUYHMX YMOBax IIPY 3HEBYIJIELIIOBAHHI, a TAKOX



po3po6JieHa MaTeMAaTUYHA MOJIeJIb LIMX IIEPETBOPEHD. BcTaHOBIIEHA CTyMiHD Aedopmallii nonepesHbo
3HEBYIJIEL[bOBAHUX JIMTUX BUCOKOJIETOBAHNUX 3aJIi3HMX CIIABIB, IPU 4Kiil CIOCTEPIraeThCs MaKCUMasbHa TOBIIMHA
Ta JMCIIEPCHICTh KOMIIO3UTHOI CTPYKTYPH IIOBEPXHEBOI0 MIApy iHCTPYMEHTY MiCJIsl HACTYIIHOTO HaBYIJIEIIOBAHHS. Y
pO6OTi BU3HAUYEHO BILJIMB Ae(EKTIB KPUCTAIIYHOI pelliTKA Ha AU(Y3iliHy PyXJIMBICTb aTOMIB BIPOBAIKEHHS i
3aMillleHHs B MTPOLeci 3aKII0YHOI TEPMiYHOI 0OPOOKM y BUCOKOJIETOBAHMX 3aJIi3HUX CILJIaBaX ITiCJIsl KOMILJIEKCHO]
XiMiKO-TepMIi4HOi 06p0o6KU. PO3p00sI€HO TEXHOJIOTIYHUI IIPOLIEC OTPUMAaHHS MaTepiailiB 3i CTPYKTYPOIO
IIPUPOIHOrO KOMIIO3UTY y IOBEpXHEBOMY mapi. [TAT "JIHIIpOneTpOBCbKUI arperaTHui 3aBoj," IIPOsIBUB HaMipu
CTBOPMTH [JiISIHKY XiMiKO-TE€PMI4HOI 0OpPOOKM [1Jis 3[iICHEHH Lii€i TexHoJIorii. Pe3ynbrat poboTn
BUKOPHMCTOBYIOTBCSI B HaBYaJILHOMY Ipoleci HaljionanpHOiI MmeTanyprifiHoi akagemii Ykpainu.

2. The dissertation is directed to definition of principles of structural and phase transformations under complex
chemical-thermal treatment in high-alloyed iron alloys and development the technology of production of cast
metal-cutting tool with the structure of natural composite in surface layer with heightened technological, working
and mechanical characteristics. The rational operating regimes of complex chemical-thermal treatment of cast
high-alloyed iron alloys, including a preliminary decarburization and subsequent carbonization of the surface
layer, which provides the formation of natural composite structure in the surface layer of tool with improved
performance characteristics have been investigated. The peritectoid transformations in high-alloyed iron alloys,
which occurs in isothermal conditions under decarburization were firstly discovered, and a mathematical model of
this transformation. The degree of deformation of the carbon-free high-alloyed iron alloys, which gives the
maximum thickness and dispersion of the composite structure of the surface layer of tool after the subsequent
carbonization has been installed. The influence of lattice defects on the diffusion mobility of interstitial and
substitutional atoms by the final heat treatment in high-iron alloys after complex chemical and thermal treatment
was defined. The technological process of producing materials with the structure of natural composite in surface
layer was developed. PJSC "Dnepropetrovsk’s aggregate plant” showed intention to establish the area of chemical-
thermal treatment for this technology. The results of this work are using in the educational process in National
Metallurgical Academy of Ukraine.
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