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Pedepar:

1. ®izuko-TexHiYHi mponecyu 06podKY TOBEPXOHb METAJIB 3 BUKOPUCTAHHSIM B SIKOCTI iHTeHCudikaTopa
€JIEKTPUYHOT'O PO3PsAy B Fa30BOMY CE€PELOBUILI BiTHOCATHCS 4O HAIMEHII EHEPrOEMHUX Ta YHIBEPCAJIILHUX 32
[IPU3HAYEHHSIM i BUKOpUCTaHHAM. [IpoTe muUpoKkoMy BIIPOBaIKEeHHIO NpoleciB BATP nepemkoaxae BiiCyTHICTb
3arajibHUX TEOPETUYHUX OCHOB, 32 SIKUX CTajii 6 MOKJIMBUMMU OITHMI3alis, epeKTUBHE KepyBaHHS Ta
IIPOEKTYBaHHS TEXHOJIOTTYHUX IpoLieciB. MeTol0 NoCiiKeHb € PO3BUTOK TEOPETUYHUX i pO3p0O0OKa IIPaKTUYHUX
OCHOB MiJIBUIIEHHS 3HOCOCTIMKOCTI MeTasiB 6€3BOJHEBUM a30TYBAaHHSM B LIMKJIiYHO-KOMYTOBAaHOMY PO3psfi, a
TaKO>X BCTAHOBJIEHHSI OCHOBHUX 3aKOHOMIPHOCTEH i YMOB a30TyBaHHS JOBIOMiIpHUX OTBOPIB 171 3a6€3M€4YeHHS iX
3HOCOCTIKOCTi. B po60Ti pO3BHMHYTO MOJIOKEHHS Teopii Audy3iliHuX ra3opo3psaHuX npouecis mogudikarii
IIOBEPXHI MeTaJIiB, sIKi 6a3yI0TbCsl Ha NPIOPUTETI €eHEPreTUYHUX MifX0iB. 3 TakuX NO3uUlill TEOPETUYHI OCHOBU
IOCJiI)KYBaHNX TEXHOJIOTIN He PO3IJISIAINCh )KOLHUM 3 MTONEePeHIX AOCIiIHUKIB, ajle IKpa3 NoMi0Hi miaxonu
BiIKpMBAIOTh aGCOJIIOTHO HOBi MOXJIMBOCTI PO3KPUTTS TOHKOTO MEXaHi3My SIBUII, KOTPi MalOTh Miclie Ipu peaizanii

IIPOLIECiB IaHOrO TUILY, i fajli — PO3POOKY IPAKTUYHUX ACIIEKTiB BUKOPUCTAHHS TEXHOJIOTII a30TyBaHHs. 3HAYHUN



HAyKOBUM iHTEpeC 3 NePCHEKTUBOIO INMPOKOr0 MPAKTUYHOTO BUKOPUCTAHHSI CTAHOBUTD 33ja4a 3aCTOCYBaHHS
SKUBJIEHHS], BiMiHHOTO Bif 6e3nepepBHOro. Lli NUTaHHS TEOPETUYHO TEX HIKUM He JOCIiIKyBauch. B To e yac
peasibHO BCi Ipoujecy BakyyMHO-AUQy3iliHOi razopo3psaHoi Moaudikallii HoBepxHi MeTasliB IPOXOIsTh B
HECTalliOHAPHUX €JIEKTPUYHUX IOJISIX, OCKIJIbKA 320€31€4YUTU KUBJIEHHS a0COIIOTHO IIOCTIMHUM CTPYMOM
[IPAaKTUYHO HEMOJKJIMBO. 3MiHa XapaKTE€PUCTHUK I0JIS1 IPU3BOIUTH 10 NIEPIIOYEPrOBOro NPOXOIKEHHS OLHOTO 3
IeKiJIbKOX KOHKYPYIOUHX CYOIPOLECiB, sIKi 3a6e3I1euyoTh a0 yTBOpeHHs nudYyHINUIB Ha [1I0BEPxHi, 260 ix
posIopolieHHs, abo IuQy3ito a30Ty B INIMOMHY [TOBEPXHEBOro mapy. Came 3 10MOMOroI0 KEpoBaHoi popMmu
€JIEKTPUYHUX [TOKa3HUKIB I10JIs1 B PO3PSAHIN Kamepi MOKIIMBA HEWTpasisalis B HeoOXigHiNM Mipi 3anipHOro epekry
YTBOPEHHSI Ha [10BepxHi AU yHANAIB, 0 JO3BOJIUTH HE TibKYU HiIBUIIUTY edeKTUBHICTh Mopudikaliii, ane i
CKEPOBaHO 3abe3re4yBaTy HeoOXiHi ii KiHLleBi pe3ysbTaTy, B TOMY YMCJI i CTPYKTYpPYy TOBEPXHEBOTO
Moau@dikoBaHOro mapy. Buxonsuu 3 KoHLENii €eHepreTUYHOI MOJieli, TEOPETUYHO OOIPYHTOBAHO Ta IPOBELEHO
€KCIIepUMEHTAJIbHY I1ePEeBipKy BIUIMBY (POPMU KEPYIOUOTO CUTHAY Ha €(PEKTUBHICTDb IpoleciB Mmoaudikauii,
OCKiJIbKY 11elt (aKTOp CYTTEBO BIJIMBA€E HAa TPUOOJIOTIUHI XapaKTePHUCTUKU a30TOBaHUX L1apiB. TpubosoriyHi
IOCJIiIKEHHS IPOBOAUJIMCH HA OCHOBI I10JI0>KeHb (Pi3UKO-XiIMIYHOI MEXaHiKU Marepiais, po3pobienux I['.B.
Kapnenko, I'.O. I[1peiicom, A. EBancom i K. Ipic, @. XeMMiTOM, a TaKOX T€Opii CTPYKTYpPHOTO NIPUCTOCYBaHHS
ITIOBEPXHEBUX a30TOBaHUX mapiB npu Tepti Kocrenpkoro b. [. Ta MexaHO-XiMiYHOI MoZeli TpoLecy TepTS i
sHomyBaHH4 lllesesi B. B. it Onexkcangpenka B. I1. TeopeTryHi osiokeHHs1, po3po6JieHi B poboTi, nependayaeTbest
BAKOPUCTATH HE TiJIbKU B [IPAKTULI 3aCTOCYBAHHSA TEXHOJIOTIYHUX IIPOLECIB NOCIiIKYBaHOTO TUILY, aji€ Y MiJrOTOBLI
(axiBLiB [Py BUKJIAJJaHHI HABYAJIbHUX KYPCiB i3 IPUHLINAIIOBO HOBUX HAIPSIMIB TeOPii Ta MPaKTUKU ra30p03psIIHUX

rpolieciB 06poOKY IMOBEPXHi METAaiB.

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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