O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0424U000056
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpauii: 13-03-2024

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TroxoBeupb Bonogumup BacunboBuy

2. Volodymyr V. Liukhovets

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIu¢p HayKOBOi CHENiaJIbHOCTI: 05.02.04

HasBa HayKOBOi creniaJIbHOCTI: Teprs Ta 3HOWYBAHHS B MAlIMHAX
T'any3b / rasysi 3HaHb. He 3acTOCOBy€eTHCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jarta 3axHCTy: 12-04-2024

CrneniaJbHICTh 3a OCBITOIO: TexHOMOTis MaIIMHOOYyBaHHS

Micue p060TPl 3,q06yBaqa: XMeJIbHULIBKUI HalliOHAJIbHUY YHIBEPCUTET
Kopg 3a €IPIIOY: 02071234

MicueSHaxo,T.pKeHHﬂ: BYJI. [HCTUTYTCBKA, 6y, 11, XMenbHULIbKUI, XMEeIbHUIBKUN p-H., 29016, YKpaiHna
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUI



I11. BizomMocTi mIpo aucepraiiiro

IIudp cnenianizoBaHoi BYUEHOI pagH (Pa30Boi CIeliaJi30BaHOi BYEHOI pazu): [170.052.02
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0OH: XMebHUIBKUIT HAI[IOHAJIbHUT yHiBEpCUTET

Kopg 3a €IPIIOY: 02071234

Micue3HaxoaKeHHS: ByJI. [HCTUTYTCBKA, Oy, 11, XMenbHULIBKUI, XMEeJIbHULBKUAN p-H., 29016, YKpaiHa
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: XMebHUIBKMI HAL[IOHAIbHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 02071234

Micuesnaxo,rm(eﬂnﬂ: BYJI. [HCTUTYTCBKA, Oya. 11, XMenbHULIbKUI, XMeJIbHULBKUN p-H., 29016, YKpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

V. BimomocTi npo gucepraniio
MoBa gucepTanii: Yxpaincoka
Koau TemaTHYHHUX PYOPHK: 55.03.05

Tema gucepranii:
1. 3HOCOCTINKICTb KOHCTPYKUIMHUX CTajIel IIPU a30TyBaHHI B IMKJIIYHO-KOMYTOBAaHOMY PO3psAi

2. Wear resistance of structural steels during nitriding in a cyclically switched discharge

Pedepar:

1. ®izuKo-TexHiYHi npouecyu 06podKU IOBEPXOHDb METAJIiB 3 BUKOPUCTAHHSIM B SIKOCTI iHTeHCcUikaTopa
€JIEKTPUYHOTO PO3PSAY B Fa30BOMY CEPELOBUIL BiTHOCATHCS O HAIMEHII €HEPTOEMHHUX Ta YHIBEPCAJIbHUX 34
[IPM3HAYEHHSM i BUKOpUCTaHHAM. [IpoTe mrUpoKoMy BIIPOBAIKEHHIO NpolueciB BATP nepemkoakae BiiCyTHICTb
3arajJlbHAX TEOPETUYHUX OCHOB, 3a SIKMX CTaJii 6 MOXJIMBUMH ONTHMI3allisl, ePEKTUBHE KEPYBAHHS Ta
IIPOEKTYBAaHHS TEXHOJIOTIYHUX IIPOLECiB. MeTOI0 NOCTiIKEeHb € PO3BUTOK TEOPETUYHUX i pO3p0O0OKa IPAKTUYHUX
OCHOB MiJIBUIIEHHS 3HOCOCTIMKOCTI MeTasIiB 6€3BOJHEBUM a30TYBAaHHSM B LIUKJIiYHO-KOMyTOBAaHOMY PO3Psi, a
TaKOX BCTAHOBJIEHHSI OCHOBHUX 3aKOHOMIPHOCTE! i yMOB a30TyBaHHSI JOBIOMipHUX OTBOPIB [J1s1 3a6e3eyeHHs iX
3HOCOCTINKOCTi. B po60Ti pO3BMHYTO M0OJIOKEHHS TeOPii AUQy3iliHNX ra30po3psAHUX NpoLeciB Mogudikariii

[IOBEPXHi METAaJIiB, sIKi 6a3yI0TbCS HA MIPIOPUTETI EHEPTeTUYHUX MiAX0iB. 3 TaKMX NO3ULill TEOPETUYHI OCHOBU



TIOCJIiIPKyBaHUX TEXHOJIOTIHM HE PO3IJISAAInCh XXOAHUM 3 ITONIEPEHIX NOCiTHUKIB, ajie AKpa3 MofioHi migxonu
BiIKPUBAIOTh a6COIIOTHO HOBi MOXJIMBOCTI PO3KPUTTSI TOHKOI'O MEXaHi3My SIBUIL, KOTPi MaloTh Miclie ITpu peasisariii
IIPOLIECIiB IaHOrO TUIY, i fajli — PO3POOKY IPAaKTUYHUX ACIIEKTiB BUKOPUCTAHHS TEXHOJIOTII a30TyBaHHs. 3HaYHUMN
HAyKOBUM iHTepeC 3 NEePCIEKTUBOIO IINPOKOro MPAKTUYHOTO BUKOPUCTAHHSI CTAHOBUTD 337Ja4a 3aCTOCYBAHHS
SKUBJIEHHS], BifMiHHOTO Bif 6e3nepepBHOro. Lli NMTaHHS TEOPETUYHO TEX HIKUM He JOCIiIKyBaJuch. B TOM e yac
peasibHO BCi Ipoujecy BakyyMHO-AuQy3iliHoi razopo3psaHoi moaudikalii HoBepxHi MeTasliB IPOXOIsTh B
HEeCTalliOHAPHUX €JIEKTPUYHUX IOJISIX, OCKIJIbKY 326€31€YUTU JKUBJIEHHS a0COIOTHO IIOCTIHUM CTPyMOM
MIPaKTUYHO HEMOXJIMBO. 3MiHa XapaKTEPUCTHUK M0JIs1 IPU3BOAUTD J10 NIEPUIOYEPTOBOTO IIPOXOAKEHHS OJHOTO 3
IeKiJIbKOX KOHKYPYIOUHX CYOIPOLeCiB, siKi 3a6e3euyioTs a0 yTBOpeHHs IudyHINIB Ha [1I0BEPxHi, 260 ixX
po3IopolIeHHs, a0 IuQy3ito a30Ty B IIIMOMHY [TOBEPXHEBOro 1mapy. Came 3 10MOMOrolo KepoBaHoi popmu
€JIEKTPUYHUX [TOKA3HUKIB I10JIs1 B PO3PSAHIN Kamepi MOK/IMBA HEWTpasisalis B HeoOXigHil Mipi 3anipHOro epekry
YTBOPEHHSI Ha [TOBepxHi AU yHAMAIB, IO JO3BOJIUTH HE TibKYU HiIBUIIUTH edeKTUBHICTh Moaudikalii, ane i
CKepOBaHO 3abe3redyBaTy HeoOXiHi ii KiHLeBi pe3ysbTaTy, B TOMY YMCJI i CTPYKTYpPYy ITOBEPXHEBOTO
Mogu@ikoBaHoro mapy. Buxonsuu 3 KoHLemNii eHepreTUYHOi MOoJieli, TEOPETUYHO OOIPYHTOBAHO Ta IPOBEIEHO
€KCIIepUMEHTAJIbHY [1ePEBIPKY BIVIMBY (POPMU KEPYIOYOro CUTHAIY Ha €(PEKTUBHICTD MpoleciB moaudikariii,
OCKiJIbKY 11e¥t (aKTOp CYTTEBO BIJIMBA€E HA TPUOOJIOTIUHI XapaKTePHUCTUKY a30TOBaHUX L1apiB. TpubosoriyHi
IIOCTiIKEHHS ITPOBOIMIIMCH HAa OCHOBI MTOJIOXKeHb (Hi3MKO-XiMiuHOI MexaHiku MaTepiasiB, po3pobieHux I'.B.
Kapnenko, I'.O. TIpeiicom, A. EBancom i K. Ipic, ®@. XeMMiTOM, a TaKOX TEOPii CTPYKTYPHOT'O IPUCTOCYBaHHS
[IOBEPXHEBUX a30TOBaHMX WapiB rpu Tepti Kocreupkoro b. I. Ta MexaHo-xiMiYHOI MOZerIi IIpoLecy TepTA i
sHomyBaHH4 lllesesi B. B. it Onexkcannpenka B. I1. TeopeTruyHi 1osoxkeHHs1, po3po6ieHi B poboTi, nependadaeTbest
BAKOPUCTATH HE TiJIbKU B [IPAKTULI 3aCTOCYBAHHS TEXHOJIOTIYHUX IIPOLECIB TOCIiIKYBaHOTO TUILY, ajle€ y MiJrOTOBLi
(paxiBLiB [IpY BUKJIAJAaHHI HABYaJIbHUX KyPCiB i3 MPUHLXIIOBO HOBUX HANPSMIB T€Opii Ta IPaKTUKU ra30po3psHUX

rpoiieciB 06poOKY MOBEPXHi METAIB.

2. Physico-technical processes of processing metal surfaces with the use of electric discharge as an intensifier in a
gas medium are among the least energy-intensive and universal in terms of purpose and use. However, the lack of
general theoretical foundations, which would enable optimization, effective management and design of
technological processes, hinders the widespread implementation of BATR processes. The purpose of the research
is the development of theoretical and practical foundations for increasing the wear resistance of metals by
anhydrous nitriding in a cyclically switched discharge, as well as establishing the basic laws and conditions of
nitriding long holes to ensure their wear resistance. The paper develops the position of the theory of diffusion gas-
discharge processes of metal surface modification, which are based on the priority of energy approaches. From
such positions, the theoretical foundations of the researched technologies were not considered by any of the
previous researchers, but precisely such approaches open completely new possibilities for revealing the subtle
mechanism of phenomena that take place during the implementation of processes of this type, and further - the
development of practical aspects of the use of nitriding technology. Significant scientific interest with the prospect
of wide practical use is the problem of applying power other than continuous. These issues have also not been
studied theoretically by anyone. At the same time, in reality, all processes of vacuum-diffusion gas-discharge
modification of the surface of metals take place in non-stationary electric fields, since it is practically impossible to
provide power with an absolutely constant current. A change in the characteristics of the field leads to the priority
passage of one of several competing sub-processes, which ensure either the formation of diffuses on the surface,
or their dispersion, or the diffusion of nitrogen into the depth of the surface layer. It is with the help of the
controlled form of electric field parameters in the discharge chamber that it is possible to neutralize to the
required extent the blocking effect of the formation of diffundides on the surface, which will allow not only to
increase the efficiency of the modification, but also to provide the necessary final results, including the structure
of the surface modified layer. Based on the concept of the energy model, the influence of the shape of the control
signal on the efficiency of the modification processes was theoretically substantiated and experimentally verified,
since this factor significantly affects the tribological characteristics of nitrided layers. Tribological studies were
carried out on the basis of the provisions of physico-chemical mechanics of materials developed by G.V. Karpenko,



G.O. Preis, A. Evans and K. Preis, F. Hammit, as well as the theory of structural adjustment of surface nitrided layers
during friction by B. I. Kostecki and the mechano-chemical model of the friction and wear process by V. V. Sheveli
and V. P. Oleksandrenko. The theoretical propositions developed in the work are intended to be used not only in
the practice of applying technological processes of the researched type, but also in the training of specialists when
teaching courses on fundamentally new areas of theory and practice of gas-discharge processes of metal surface
treatment.
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VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)
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Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH paju

BaacHe IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 pe€eCTpallilo HayKOBOIi

OisIJIbHOCTI

CuHiok OJsier MuKkoJiaioBU4

Cuniok OJjier MukoJsiarioBU4

CmyTko CBiTsiaHa BanepiiBHa

VKpIHTEI

Opuenko Tetsana AHaTosiiBHA



