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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha BUPIlIEHHIO aKTyaJIbHOI HAyKOBO-TEXHIUHOI 33a4i LOCiIKeHHIO Pi3nKo-
XiMIYHUMX NIPOLIECIB MiBUILIEHHS 3MalllyBaIbHO] Aii MAaCTUIBHUX MaTepiaiB 3 6araToyHKIiOHaTbHUMU
[pUcaZKaMu B yMOBax pob0TU 3y0UacTUX nepenad. Y BCTyIli OGIPYHTOBAHO aKTyaJIbHICTh TEMU JUCEPTALlii,
cpopMyIbOBAHO METY Ta 3a7adi JOCJIIIPKEHHS, OIIMCAaHO METOIY AOCIiIPKeHHS, HajlaHa iHdopMalis Tpo HAyKOBY
HOBU3HY Ta [IPAKTUYHE 3HAYEHHS OJEPKaHUX PEe3YJbTaTiB. Y IepLUIOMY PO31ijli BUKOHAHUH OIJIS], JiTE€paTypPHUX
IpKepeJs B 06J1aCTi Teopil i MPakTUKU (POPMYBaHHS 3MalllyBaJIbHYX LIAPiB B JIOKAJIbLHOMY KOHTAKTi 3y04acTHX
nepenay. Po3po6seHi y Ipyromy po3zini MeTOOVKY OLiHKM TPUOOTEXHIYHNX [TOKAa3HMKIB MAaCTUJIbHUX MaTepiasiB Ha

eTalli JJabopaTOpPHUX JOCJiIKEeHb 103BOJISIOTh aHAJII3yBaTH CIIEKTP HEOOXiNHUX eKCIlTyaTalliffHUX [TapaMeTpiB



TPUOOKOHTAKTY. [I[poBeieHHSI OL[iHKM SKOCTi MACTUJIPHUX MaTepiasiB 32 aHTUPPUKLIHUMY, 3MaIlyBaJIbHUMHU,
[IPOTU3HOIIYBaJIbHUMU [TOKa3HUKAMU 3 YPaxXyBaHHSIM TUILy 6a30BOI OCHOBY, HasIBHOCTI (PYHKLIIOHATIbBHUX IIPUCATOK
[I03BOJISlE BCTAHOBUTHU B3a€EMO3B 130K MK TPUOOJIOTIYHMMH ITOKa3HUKAMU KOHTAKTY, CKIaIlOM MaCTUJILHOTO
Marepiany Ta aKTUBOBaHMMU [IOBEPXHEBMMHU IIapaMU KOHTAKTHUX [TOBEPXOHb Ta BU3HAYUTU MEXAHI3MU
CTPYKTYPHOI IPUCTOCOBAHOCTi TPUOOCHUCTEMHU Ta ONITUMi3yBaTU BUOGIpP PEYKTOPHUX OJIUB 32 TPUOOJIOTIYHUMU Ta
}i3nKO-XiMIUYHUMU XapaKTEepPUCTUKAMU. Y TPeTbOMY PO31ijli HAaBEJIeHO Pe3ysIbTaTy JOCIiKEHHS 3MalllyBaJIbHOI JIil
MaCTWIbHUX MaTepiasiB 3 IOBEPXHEBO Ta XiMiYHO aKTUBHUMU IIPUCATKaMU B YMOBax pob0TH 3y04yacTux nepenad. B
PO37iJi HaBe[IeHO pe3yJbTaTH JOCiIPKEHHSI BIJIMBY 6araTo(pyHKI[iOHAIbHUX [1I0BEPXHEBO Ta XiMiYHO aKTUBHUX
[IpUCafoK 10 MAaCTUJIPHUX MaTepiajliB Ha: 3MalllyBaJIbHUI AP B JIOKAJIbHOMY KOHTAKTi 3y04acTUX repemay; sKicTb
IIPUIIPALIOBAHHS 3y04acTUX Ilepesay; BTOMHE 3HOIIYBAHHS i SIKiCTb IOBEPXOHb TEPTS 3y0UaCTUX Ilepesiay; Hecyuy
CIIPOMO>KHICTb 3MalllyBaJIbHOTO Lapy PeIyKTOPHUX MACEJ 3 IPUCAKaMy; IPoLecu POPMyBaHHS MAaCTUIBHOTO
1apy Ipu TEPTI CTasli 10 HECTAJIEBUM METAJIEBUM IIOBEPXHAM. UeTBEPTUI PO3AiJ IPUCBAYEHUN JOCIIIKEHHIO
diziko-xiMiyHUX IIpOLIECiB €BOJIOL|i FPaHNYHUX 3MalllyBaJbHUX 11apiB, CGOPMOBAHUX MACTUJIBHUMU MaTepiajiamu 3
KapOOHOPTOPUIHUMU NIPUCAAKAMU Ta iX BIIJIMB HA aHTUQPIKLiNHI Ta TPOTU3HOCHI BJIaCTUBOCTI IIap TEPTTS 3
JIOKaJIbHMM KOHTAKTOM. 3alIPOTIOHOBAHA afiCOPOLiiHO-XiMiYHA MOJI€JIb MEXaHi3My 3MallyBaybHOI Aii
Kap6oHOPTOPUIHUX [IPUCATOK IO MAaCTUJILHUX MaTepiaiB, sKa OJHOYaCHO BPaXOBY€e O0COBIMBOCTI POPMyBaHHS
IPAaHMYHMX 3MallyBaJIbHUX LIAPIB Ta iX XiMiYHY aKTUBHICTb 110 BiJHOIIEHHIO 10 ITIOBEPXHi I1ap TEPTTS IIPU
CTalliOHAPHMX Ta HECTAlliOHAPHUX PEXUMax pobOTU 3yOUyacTux nepenad. Pesynbratyu BUNIpoOyBaHb peaslbHAX
BY3JIiB T€PTS1 aePOKOCMIUHOI TEXHIKM YTBOPEHHSIM Ha [TOBEPXHSX TEPTS (PTOPBMICHUX HAHO - MIiKPO - PO3MipHUX
AHTUPPUKLINHMX IPOTU3HOCHUX CTPYKTYP [10Ka3ajH, 0 iHTeHCUBHICTb 3HOCY IIPU peatidallii TeXHOJIoTii
YTBOPEHHS (TOPBMICHUX 3aXMCHUX IJTIBOK HA TOBEPXHSIX TEPTsSI 3MEHIIYEThCS He MeHIe HixX Ha 25-30%; yncio
LIMKJIiB HAaBaHTaKE€HHS [0 HACTaHHS BUKPUIIYBAHHS B MiJIIMITHMKAX 3pocTae B 1,2-1,5 pa3u; HaBaHTaXyBajibHa
3ATHICTb MAaCTUJIBHOTO LIAPY MigBUIIYEThCS Ha 35...40%; HaBaHTa)KEHHS 3aifaHHS 30ibLUIyETHCS 1O 2 PasiB.
Po3po6eHi MeTOAUKY OLiHKY e(EeKTUBHOCTI 3aCTOCYBaHHS MaCTWJIbHUX MaTepiasiB 3 IpUCcagKaMU 115l 3y6uacTux
nepenay, Ipalioloyrx B Pi3HMX PeXXUMax podoTH (Bif, IPUINPALIIOBAHHS 10 EKCTPEMAJIbHUX), BUKOPUCTOBYIOTHCS
IIpY ITPOBEIeHHI HAYKOBUX JOCJIiIPKE€Hb, BUOOPI CKJIaZly, CTPYKTYpH Ta TEXHOJIOTiN HAHECEHHS 3HOCOCTINKUX
IIOKPUTTIB i yIOCKOHAJIEHHI MAaCTUJIbHUX MaTepiajliB Pi3HOTro eKCIlyaTaliliHOro npru3HadeHHs. Kio4osi cioBa:
TOBIIMHA MaCTUJILHOIO 1Iapy, TOBEPXHEBO Ta XiMiYHO aKTUBHI IpHUCaiKK1, KAPOOHOPTOPUIHI IPUCAAKH,
iHTeHCHBHICTb 3HOUTYBaHHS, KOe(illieHT TEPTH, aACOPOLINHO-XiMiUHA MOZIEIb MEXaHi3My 3MalllyBaJIbHOI [,
CTaljOHApHI Ta HeCTaliOHApHI [TPOLeCH, TEXHOJIOTii IOBEPXHEBOro 3MillHeHHs Ta MoAudikyBaHHS, GOPMYyBaHHS
IPaHMYHUX 3MallyBaJIbHUX LIAPiB, TEPTS KOB3aHH4, TiIPOAUHAMIYHI BTPATH IIOTY>KHOCTI, 3a4€IJIEHHS, aBialliiiHi
Macila, aHTU(QPUKIiNHI BIACTUBOCTI, PEXXUM 3MalllyBaHHS, MiKPOTBEPAiCTb, METOJIMKA, 3MALIlyBaJIbHUI 1Iap, 3HOC,
edexTuBHA B'SI3KiCTb, BU3HAUE€HHS €KCIIEPIMEHTAJIbHUX iHIMKATOPIiB 3HOCOCTIMKOCTI, XapaKTE€PUCTUKU
3HOCOCTI/KOCTi, BTOMHA JOBTrOBIYHICTb, NiAIMIIHUKOBI By3JH, esacTorinpoguHamiybe (EI'/l) smaiyBaHHs,
MaCTWIbHUI MaTepias (MacTUIIO), peosIoriuHi Ta TPMOOTEXHIUHI BJIACTUBOCTI, MacJjo, TEMIIEPATYpPa, B'SI3KIiCTb,

OJINBAQ, I'IiILI.LII/Il'IHI/IKI/I KO4Y€HHS, ITapa TEPTA.

2. The dissertation is devoted to solving the current scientific and technical problem of studying the
physicochemical processes of increasing the lubricating effect of lubricants with multifunctional additives in the
operating conditions of gear transmissions. The introduction substantiates the relevance of the dissertation topic,
formulates the goal and objectives of the study, describes the research methods, provides information on the
scientific novelty and practical significance of the results obtained. Based on the results of the literature analysis,
the goal and objectives of the research were formulated. he methods developed in the second section for assessing
the tribotechnical indicators of lubricants at the stage of laboratory research allow analyzing the spectrum of
necessary operational parameters of tribocontact. Assessing the quality of lubricants by antifriction, lubricating,
antiwear indicators taking into account the type of base, the presence of functional additives allows establishing
the relationship between the tribological indicators of contact, the composition of the lubricant and the activated
surface layers of the contact surfaces and determining the mechanisms of structural adaptability of the
tribosystem and optimizing the choice of gear oils by tribological and physicochemical characteristics. The third



section presents the results of the study of the lubricating action of lubricants with surface and chemically active
additives in the operating conditions of gear transmissions. The section presents the results of the study of the
influence of multifunctional surface and chemically active additives to lubricants on: the lubricating layer in the
local contact of gears; the quality of running-in of gears; fatigue wear and the quality of friction surfaces of gears;
the bearing capacity of the lubricating layer of gear oils with additives; the processes of formation of the
lubricating layer when steel rubs on non-steel metal surfaces. Also, in section 3, the mechanisms of action of
surface and chemically active additives are considered, recommendations for the selection of gear oils with
additives are developed. The fourth section is devoted to the study of the physicochemical processes of the
evolution of boundary lubricating layers formed by lubricants with carbonofluoro additives and their influence on
the antifriction and antiwear properties of friction pairs with local contact. An adsorption-chemical model of the
mechanism of lubricating action of carbonofluoro additives to lubricants is proposed, which simultaneously takes
into account the features of the formation of boundary lubricating layers and their chemical activity in relation to
the surface of friction pairs during stationary and non-stationary modes of operation of gear transmissions.The
results of testing real friction units of aerospace technology with the formation of fluorine-containing nano-
micro-sized antifriction antiwear structures on friction surfaces showed that the intensity of wear when
implementing the technology of forming fluorine-containing protective films on friction surfaces is reduced by at
least 25-30%; the number of load cycles before chipping in bearings increases by 1.2-1.5 times; the load capacity of
the lubricating layer increases by 35...40%; the seizure load increases by up to 2 times. Developed methods for
assessing the effectiveness of the use of lubricants with additives for gear transmissions operating in various
operating modes (from running-in to extreme), are used in conducting scientific research, choosing the
composition, structure and technologies for applying wear-resistant coatings and improving lubricants for various
operational purposes. Keywords: lubricating layer thickness, surface and chemically active additives,
carbonofluoro additives, wear intensity, friction coefficient, adsorption-chemical model of the mechanism of
lubricating action, stationary and non-stationary processes, surface hardening and modification technologies,
formation of boundary lubricating layers, sliding friction, hydrodynamic power losses, engagement, aviation oils,
antifriction properties, lubrication regime, microhardness, methodology, lubricating layer, wear, effective
viscosity, determination of experimental wear resistance indicators, wear resistance characteristics, fatigue life,
bearing assemblies, elastohydrodynamic (EGD) lubrication, lubricant (grease), rheological and tribotechnical
properties, oil, temperature, viscosity, oil, rolling bearings, friction pair.
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OdiuiiiHi OTIOHEHTH
BaacHe IlpizBume Im'st I1o-6aTbKOBI:

1. Inmuyk Cepriit [leTpoBry

2. Serhiy Shymchuk

KBasigikamis: k. t. u., gouent, 05.02.04

InenTudikarop ORCID ID: 0000-0002-1293-560X

JoparkoBa iHpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: JIylbKuil HALIOHATILHMIA TEXHIYHMIA YHIBEpCUTET
Kopg 3a €IPIIOY: 05477296

Micue3Haxoa>KeHHSI: By JIbBiBcbKa, 6y1. 75, JIylbK, JIyupkuii p-H., 43018, Vkpaina

dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. CaBuyk AnaTosii Mukosiainosu4

2. Anatoliy Savchuk

KBasigikamis: . r. u., gou., 05.02.04

ImenTudikarop ORCID ID: 0000-0001-5460-4879

JoparkoBa iHdopmamist:

IToBHE HaﬁMeHyBaHHﬂ IOPUOHUYHOL 0C00H: HarioHanbHU# TPAHCTIOPTHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

MicueSHaxo,vieHHﬂ: ByJ. M. OmengnoBuua-IlaBnenka, 6ya. 1, Kuis, 01010, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. MHauakanoB Pynonbs@ ['eoprifioBuy

2. Rudolf Mnatsakanov

KBasigikanis: 1. 1. u., npodecop, 05.02.04
Inentudikarop ORCID ID: 0000-0001-5035-2432
JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: Jlep>kaBHe HEKOMEPIIiiiHE TiAnprueMcTBo "Jlep>KaBHuiA

yHiBepcuTeT "KuiBCbKUN aBialliiHNM iHCTUTYT"

Kopg 3a €IPIIOY: 45853942

Micue3Haxoa KeHHsI: npocr. ['ysapa Jlio6omupa, 1, Kuis, 03058, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa Ilo-6aThKOBI:
1. KopnieHko Anarouiii OsieKcaHapoBud

2. Anatolii Kornienko

KBasigikamis: . t. u., gou,, c.H.c., 05.02.04
InenTudgikarop ORCID ID: 0000-0002-7108-3152
JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: Jlep>kaBHe HEKOMEPIIiiiHE TianpruemMcTBo "Jlep>KaBHUiA

yHiBepcuteT "KniBCbKUN aBialliiHNM iHCTUTYT"



Kog 3a €IPIIOY: 45853942

Micue3Haxoa KeHHS: npocrl. I'yzapa Jlio6omupa, 1, Kuis, 03058, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi

Bnacue IpisBume Im'a [T0-6aTbKOBI Hocko ITano Jleoninosmd
rOJIOBH paju

Bsacue IlpisBume Im'ss [To-6aTbKOBI Hocxo Ilapno Jleoninosn

rOJIOBYIOYOTO Ha 3aciJaHHi
BiznoBigassHUI 3a MiATOTOBKY Hopxenko Onena AnzpiiBHa
00JIIKOBHX JOKYMEHTIB

PeecTtparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




