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1. HaykoBi i TeXHOJIOTiYHi OCHOBY [IOBEPXHEBOI'O 3MillHEHHSI HABAHTAXXEHUX JieTasieil Oy1iBesIbHOro 06J1aiHaHHS 1715

MiABUIIIEHHS TOBTOBIYHOCTI

2. Scientific and technological principles of surface hardening for relevant components of building machinery in
order to increase their service durability

Pedepar:

1. O6'eKT moCIiIpKEHHS - IpoLecu POPMYBaHHS CTPYKTYPU i BJIaCTUBOCTEN IIOKPUTTIB, HAHECEHUX HA HABAaHTaKEHi
IeTasi 6yAiBesbHOro obJagHaHH. MeTO0 AucepTaliiiHOI pob0TH € pO3p0OKa HAyKOBUX i TEXHOJIOTIYHNUX OCHOB
[IOBEPXHEBOTO 3MilIHEHHS HaBaHTaKEHUX JleTajsiell OyiBesIbHOro 06J1afHAHHS Ha OCHOBI YIIPaBJIiHHS IIapaMeTpaMu
CTPYKTypH Ta (YHKIIOHAJIPHUX BJIACTUBOCTE MOKPUTTIB 117151 3a6e311e4eHHs X HaflilHOCTI i1 JJOBrOBiYHOCTI.
Metonu nocnimkeHHs. MeTo0I0riYHOI0 OCHOBOIO AMcCepTallii € 06'efHaHHS TEOPETUYHUX 3aKOHOMIpPHOCTEN Ta
€KCIIepUMEHTAJIbHUX pe3ysbTaTiB. TeopeTrnyHi JociiKeHHs 6a3yl0TbCsl HA OCHOBHUX I1OJIOKEHHSIX Teopii

MaTepiajio3HaBCTBa [P0 CTPYKTYPHUI i pa30oBuil CKia MaTepiasiB, IepeTBOPEHHSX [IpY HarpiBaHHi, TpuoOoIIorii,



MaTeMaTU4YHOMY MOZeJI0BaHHi. OLIiHIOBaHHS BJIACTUBOCTEN MaTepiasliB NIPOBOAWIIN 3 BUKOPHUCTAHHSIM METO/IB
MEeXaHIYHUX JIOCTIiIKeHb, TPUOOTEXHIUHNXK JOCHiIKeHb, MeTasorpadivHOro, peHTTeHOCTPYKTYPHOTO,
MIKPOPEHTI€HOCIIEKTPAJILHOTO aHAaJIi3iB, METOLIB €JIEKTPOHHOI MiKPOCKOIIii, MAaTEMAaTUYHOTO aHai3y. TeopeTudHe
Ta IPaKTUYHE 3HAYEHHSI OJIEP>KaHUX pe3ysbTaTiB. CGOPMOBAaHO METOLOJIOTIYHI MigX0AM ISl OCHiIPKEHHS, SIKi
JAI0Th MOKJIMBICTb BUBHAYUTHU JOLNIBbHICT BUKOPUCTAHHS IPOIIOHOBAHUX MaTepiailiB i IOKPUTTIB, CIIOCOO6IB ix
HaHECEHHS Ha IiICTaBi eKCIIepUMEHTaJIbHUX i TEOPETUYHUX JociIKeHb. O6IpyHTOBaHO BUOIp Halle(peKTUBHIIINX
METO/iB MiJIBUILIEHHS JOBrOBiYHOCTI Ta BilHOBJIEHHS pOOOTO30ATHOCTI A€Tajel, BU3HayeHi ONTUMAalbHi peXXUMU,
sIKi 3a0€3Me4yI0Th BUCOKY 3HOCOCTIMKICTb, TPIlIMHOCTINKICTb, HEOOXiZHUI PiBEHb MEXaHIYHUX BIACTUBOCTEN.
HaykoBa HOBU3HA ofiep>KaHUX Pe3yJIbTaTiB. Briepie BCTaHOBJIEHI 3aKOHOMIPHOCTI (POpMyBaHHS CTPYKTYpHU i
BJIACTMBOCTE! 3aXMCHUX 3HOCOCTIMKUX TIOKPUTTIB, HAHECEHUX Ha HaBaHTaKEHi JeTaJi OyiBesbHOro 06J1afHaHHS
Iifl Yac BUCOKOEHEPreTUYHOrO BIUIMBY, SKi MOJISITal0Th Y BAHMKHEHHI MEXaHIYHOrO 34€IJIEHHS YaCTOK, 110
HAHOCSITbCS], 3 IOBEPXHEIO T0IIepeIHbO 06p06IeHOI OCHOBU. OTpUMasla NOJAJbIINI PO3BUTOK TEOPis iOHHO-
TJ1a3MOBOTO HAHECEHHSI IOKPUTTIB, 5IKa MOJISITA€ B TEOPETUYHIN po3po0lli Ta CTBOPEHHI IKepesa MeTaliqYHoi
I171a3MH, 10 sBJIsie COOO0I0 KOAKCialbHYy CUCTEMY €JIEKTPOLB i Ja€ MOKJIMBICTh B OHOMY TEXHOJIOTIYHOMY LIMKJIi
OTPUMATU 6araTOKOMIIOHEHTHE YOTUPUIIAPOBE NMOKPUTTA. OTpUMasa poO3BUTOK TEOPisl Ta30TEPMIYHOTO HAHECEHHS
MOKPUTTIB i JIa3€pHOTO 3MilIHEHHSI HA OCHOBI BU3HAYEHHSI HOBUX [MAPaMETPIiB B3EMOJ il MK BJIACTUBOCTSIMU
3MIIJHEHVX i BiITHOBJIEHUX JI€TaJIE€N, @ TAKOXK CTPYKTYPOIO i BJIAaCTUBOCTSIMU ITIOKPUTTIB, 110 HAHOCATLCS. CTYIIiHb
BIPOBaKeHHs. OCHOBHI pe3yJIbTaTu pOoOOTH, pEKOMEHIALLii, BACHOBKU [TPOBEIEHNUX i BUKJIAQAEHNX Y AUCEPTaLLii
nocinkeHb BripoBamykeHi Ha JT1 "3aBog im. Manumesa", [TAT XapkiBcbKui MamImHOOyIiBHU 3aBo, "CBIiTsI0
maxrtaps”, AT CKTB '"Tigpomonyss", 1okoMmoTuBHOMY erno "OcHoBa" IliBnenHoi 3anizHuni, [TAT "Typ6oarom”, AT
"XT3", TTAT "XOJIOAMAII", OIT "XapkiBcbkuil MexaHiuHuM 3aBog", [TAT "X3TO".

2. Object of the research - to form processes of structure and properties of coverings applied on the loaded details
of the construction equipment. Purpose of thesis is the development of scientific and technological bases of
superficial hardening of the loaded details of the construction equipment on the management basis of the
parameters of structure and functional properties of coverings for ensuring their reliability and durability.
Methods of research. A methodological basis of the thesis is unification of theoretical laws and experimental
results. The theoretical researches are based on basic provisions of the theory of materials science about
structural and phase composition of materials, have been transformed at heating, tribology and mathematical
modeling. The assessment of properties of materials was made by using mechanical tests, tribotechnical tests,
metallographic analysis, X-ray diffraction, X-ray microanalysis, methods of electronic microscopy, the
mathematical analysis. Theoretical and practical results. The methodological approaches for research which allow
to define expediency to use the offered materials and coverings, ways of their drawing on the basis of experimental
and theoretical studies have been formed. The choice of the most effective methods of durability increase and
maintenance of details has been defined, the optimum modes providing high wear resistance, crack resistance, the
necessary level of mechanical properties are justified. Scientific novelty of the received results. For the first time
there were set consistent patterns of structure formation and properties of the protective wearproof coverings
applied on the loaded details of the construction equipment at high-energy impact consisting in emergence of
mechanical coupling of the put particles with the surface of previously processed basis. The theory of ion-plasma
coverings consisting in theoretical development and creation of the source of metal plasma representing coaxial
system of electrodes which allows to receive a multicomponent four-layer covering in one production cycle has
gained further development. The theory of gas-thermal drawing coverings and laser hardening, on the basis of
determination of the new parameters of interaction, between properties strengthened and the restored details,
and also structure and properties of the put coverings has gained development. Implementation. The main results
of work, were introduced at GP "Malyshev Plant", PJSC Harkov engineering plant "Svyet Shahtera", JSC SKTB
"Gidromodul", the locomotive depot "Osnova SR", PAC "Turboatom", JSC "HTP", PAC "HOLODMASH", GP "Kharkiv
Mechanical Plant", PAC "HZTO".
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