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Pedepar/anoTanis:

1. lucepranito IpUCBSYEHO AOCIIKEHHIO BIJIMBY IIPUCALIOK B CKJIAJIl OJIMB, a CaMe MOTO KiJIbKICHOTO CKJIaly
(koHLIeHTpAaLlii) aKTMBHUX XiMiYHMX KOMIIOHEHTIB Ha CTBOPEHHS MIlJHUAX XiMIYHO MOAM(IKOBAaHUX IPAaHMYHUX IAPiB
IIOAO MiABUILEHHS MACTUJIbHOI Aii 0IMB y HEKOH(GOPMHUX By3Jax TepTs. [lifBUIlleHHS HaliHOCTI Ta
eHeproedeKTUBHOCTI MalIVH i TPAHCIIOPTHUX 3aCO6iB 6e31ocepeiHbO MOB'I3aHe 3 IHTEHCUBHICTIO MPOLIECiB TEPTS
Ta 3HOUIYBAHHS y By3JlaX KOHTAKTY. 3a JaHUMU Mi>KHApPOJIHUX TPUOOJIOTIYHUX OTJISIAIB, 10 25-30 % eHepreTUYHUx
BTpaT y TEXHIYHMX CUCTEMax MIPUIAJIA€ CaMe Ha NIPOLEeCH TepTs, a oHaz 40 % BiIMOB 06J1aflHAHHSI MAIOTh
TPUOOJIOTIUHY IPUPOAY. Y IIbOMY KOHTEKCTi, 0CO6IMBOrO 3HaUE€HHS HAbyBa€ Y OCKOHAJIEHHS MAaCTUIIbHUX
marepiasiB (0JIUB), SIK OJHOTO 3 HANOiIbIll EKOHOMIUYHO e(EeKTUBHUX 3aCO0iB 3HUKEHHSI BUTPAT €Heprii Ha TepTs Ta
3HOLIYBaHHS B MamunHax. Cy4yacHi 0JIMBU Pi3HOTO TEXHIYHOTO MPM3HAUYEHHS BUPOOJISIIOTHCSI HA OCHOBI
KOMIIayHAyBaHHS 6a30BUX OCHOB Ta 6araTOKOMITIOHEHTHUX IIAKETiB IPUCATOK, 110 3a0€3M1e€4yI0Th OCHOBHI

eKCIUlyaTalliiiHi BJIaCTUBOCTI: aHTU(PPUKLiIHI, TPOTU3HOIIYBaJIbHI, TPOTU3aJUPHI, aHTHOKMCHIOBAJIbHI,



AHTUKOPO3iliHi BJIAaCTUBOCTI TOWO. BomHOYac pe3ysbTaTi AOCIiIPKEeHb IPOBiIHMX CBITOBUX BUPOOHUKIB IPUCAMOK,
Takux sK: Afton Chemical (CIIIA), Lubrizol (CIlIA), BASF (Hime4unHa), cBiZ4aTh [Ipo Te, 10 epEeKTUBHICTD
BiZI[TIOBIAHMX MIAKETIB IPUCAIOK BU3HAYAETHCS HE JIMIIE X SIKICHUMU BJIACTUBOCTSIMU, a HacaMIlepe, KiIbKiCHUMU
BJIACTMBOCTSIMU (KOHLIEHTPAlli€10) aKTUBHUX XiMiUHAX KOMIIOHEHTIB 200 XiMiuHO aKTMBHUX Pe40BUH (XAP), siKi
4aCTO 3HAXOOATLCS Y MEKaxX COTUX Ta TUCAYHMX YACTOK BiZICOTKY. 3allpOIIOHOBAHO HOBUM KPUTEPiaJIbHUM MiAXiz,
100 OLIiHKM MAaCTUJIbHOI Jii 0/IUB 3 ypaxyBaHHSM BIIUBY Qi3UKO-XiMiYHOTO (PaKTOPy Ha €BOJIIOLI0 POPMYBaHHS
TOBIIVMHY MaCTWJIBHOIO IIApY Ta 3aKOHOMIPHOCTI 3MiHU Koe]illieHTy TepTs B 3aJI€5KHOCTI Bifj IPOO6Iry (WJIsxy)
TepT4, 10 JO3BOJIsIE KOMIIJIEKCHO OL[iHUTY TPUOOJIOTiYHY [TOBEIiHKY KOHTAaKTHOI I1apH, OCKJIBKA KOeillieHT TepTs
BioOpakae eHepreTUYHi XapaKTepUCTUKY IIPOLIeCy TEPTs, TOAI SIK TOBLUIMHA / JIHIMHUI 3HOC XapaKTepusye
reoOMeTPUYHI HacinKu poboTu TprbosioriyHoi cuctemu. O6IpyHTOBAaHMI BUOIp Cy4aCHOTO CIIEKTPAJIBHOTO i
TPUOOMETPUYHOTO O0JIaIHAHHS 1aB MOXUJIMBICTh KOMIIJIEKCHO OL[iHUTH TPUOOJIOTiYHY ITOBEIiHKY KOHTAKTHOI I1apy,
OCKiJIbKU KOeQillieHT TepTs BijoOpaxkae eHepreTUYHi XapaKTePUCTUKU [IPOLIECY Te€PTs, TOMi SIK TOBLIMHA /
JIiHIAHWI 3HOC XapaKTepu3ye reOMeTPUYHI HaCJ iK1 poOOTH TPUOOJIOTiYHOI CUCTEMM i, TAKUM YUHOM, CIIiJIbHUN
aHaJli3 YX IapaMeTpiB 3abe3Ieyye Oiblll IOBHE YSIBJIEHHS PO MEXaHi3MU MaCTUJIBHOI il 0JIMB Ta MpoLecu
3HOLIYBaHH4 Iif, BIVINBOM MoAu(pikyBaHH4 Bif, XAP Ta peosiorii gociimpKyBaHux 3paskiB. Po3pobieHi
rapaMeTpr30BaHi iHIMBiAyanbHI MaTeMaTU4HI MoAesi (KpUTepil KepyBaHHS KOHLIEHTpalii), SIKi MiATBepAKYIOTh
€KCIIEPUMEHTAJIbHI PE3yJIbTaTH 100 BCTAHOBJIEHHS ONTUMAJIbHOI KOHLEHTPallil aKTUBHUX XiMiYHMX KOMIIOHEHTIB
IIPUCAJOK Ha €BOJIIOLI0 (OPMYBaHHS TOBIIVMHU MOJNA(IKOBAHOTO MIAPY Ta 3aKOHOMIPHOCTI 3MiHM KoeillieHTy
TepTs 3 BUCOKOIO TOYHOCTI i aleKBaTHOCTI Mozesti i3 3abe3nedeHHsIM ITOBHOLIHHOI CcTaTUCTUYHOI Bepudikarii
OTPUMAaHUX Pe3yJbTaTiB. 3a peaysbTaTaMy po3pobJIeHOI KOMIIEKCHOI METOIMKY OLiHKYA MaCTUJIbHOI [Iii OJIUB 3
yPaxyBaHHSM BILUIMBY i3UKO-XiMi4HOTO (pakTopy Oy/Iv CTBOPEHI AOCIifHI 3pa3Ky, 10 NePEeBUILYIOTh 32
MixHaponHuM (API) Ta 3aBogcbkum (TY) HOpmaM, Tpru6osoriyHi nokasuuky Ha YKMT: TpaHCMICiiHOI 0J1MBU THUITY
TEMOL Luxe Gear 75W-90 3a inpexcom 3anupy (H) - Ha 24%, HaBaHTa>keHHs 3BapioBaHHs (H) - Ha 6%; MOTOpHO-
TpaHCcMicCiiHOiI (yHiBepcasnpHoi) onuBu tunly [IPOTEK AGROTRAC STOU 10W-30 3a inpekcom 3anupy (H) - Ha 29%,
KpUTUYHMM HaBaHTaXeHHsM (H) - Ha 26%, HaBaHTa)XeHHs 3BapioBaHHs (H) - Ha 12%, niameTp IJIsIMUA 3HOLIYBAHHS
(MMm) npu HaBaHTaKeHHi 392 H 6yB 3MeHmenunit Ha 32%. KiouoBi ¢10Ba: TOBLUIMHA MAaCTUIBHOTO LIAPY, OJIUBA,
MacCTHJIO, 3HOC, BUITPOOYBaHHS, 3HOCOCTIMKICTh, 3MalllyBaJIbHA 3[ATHICTb, TEPTS, [1apU TE€PTS, TOKPUTTH,

MAacCTUJIbHUH CKJIaJl, TPAHCIIOPT, KOMITIOTEPHE MO/IEJIIOBaHHS, HAAIMHICTh, 3BMIlIHEHHSI 3aXUCHUX MIOKPUTTIB.

2. The dissertation is devoted to the study of the influence of additives in lubricating oils, namely the quantitative
composition (concentration) of active chemical components, on the formation of durable chemically modified
boundary layers aimed at enhancing the lubricating action of oils in non-conformal friction units. Improving the
reliability and energy efficiency of machines and vehicles is directly associated with the intensity of friction and
wear processes occurring in contact units. According to international tribological studies, up to 25-30% of energy
losses in technical systems are caused by friction processes, while more than 40% of equipment failures are
tribological in nature. In this context, the improvement of lubricating materials (oils) becomes particularly
important as one of the most economically efficient methods for reducing energy losses caused by friction and
wear in machinery. Modern lubricating oils for various technical applications are produced by compounding base
oils with multicomponent additive packages that provide the principal operational properties, including
antifriction, antiwear, extreme-pressure, antioxidant, and anticorrosion characteristics. At the same time, studies
conducted by leading global additive manufacturers such as Afton Chemical (USA), Lubrizol (USA), and BASF
(Germany) demonstrate that the efficiency of additive packages is determined not only by their qualitative
characteristics but primarily by the quantitative content (concentration) of active chemical components or
chemically active substances, which are often present within hundredths or thousandths of a percent. A new
criterion-based approach for evaluating the lubricating action of oils was proposed, considering the influence of
physicochemical factors on the evolution of lubricating layer thickness formation and the regularities of friction
coefficient variation depending on friction path. This approach enables a comprehensive assessment of the
tribological behavior of the contact pair, since the friction coefficient reflects the energy characteristics of the
friction process, whereas thickness /linear wear characterizes the geometric consequences of tribological system



operation. The substantiated selection of modern spectrometric and tribometric equipment made it possible to
comprehensively evaluate the tribological behavior of the contact pair, since the friction coefficient reflects the
energy characteristics of the friction process, whereas thickness/linear wear characterizes the geometric
consequences of the tribological system operation. Thus, the combined analysis of these parameters provides a
more complete understanding of the mechanisms of lubricating action of oils and wear processes under the
influence of modification by chemically active substances and the rheology of the investigated samples.
Parameterized individual mathematical models (criteria for concentration control) were developed, confirming the
experimental results regarding the establishment of optimal concentrations of active chemical components of
additives affecting the evolution of modified layer thickness formation and the regularities of friction coefficient
variation with high model accuracy and adequacy while ensuring complete statistical verification of the obtained
results. Based on the developed comprehensive methodology for evaluating the lubricating action of oils
considering physicochemical factors, experimental samples were created that exceeded international (API) and
factory (TU) standards in four-ball tribological testing for the following oils: transmission oil of the TEMOL Luxe
Gear 75W-90 type demonstrated an increase in scuffing index by 24% and welding load by 6%; engine-
transmission (universal) oil of the PROTEK AGROTRAC STOU 10W-30 type demonstrated an increase in scuffing
index by 29%, critical load by 26%, welding load by 12%, while the wear scar diameter at a load of 392 N was
reduced by 32%. Keywords:lubricating film thickness, oil, lubricant, wear, testing, wear resistance, lubricating
ability, friction, friction pairs, coatings, lubricant composition, transport, computer modeling, reliability,
strengthening of protective coatings.
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MenibHuK Bosiogumup bopucosuy

2. Volodymyr Melnyk

KBasigikanis: . r. u., gouent, 05.02.04

InenTudikarop ORCID ID: 0000-0003-4379-654X

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: Haujonanbuuii yHiBepcuteT «KuiBChbKuii aBiauiiiHuil iHCTUTYT
Kopg 3a €IPIIOY: 45853942

Micue3Haxoa>KeHHs: npocr. ['ysapa Jlio6omupa, Kuis, 03058, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlonara BiTtaniit Mukosainosny

2. Vitalii Lopata

KBasmigikamis: . . ., 05.03.06

InenTudikarop ORCID ID: 0000-0001-5266-6486
JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: 1|eHTpaNIbHOYKPAIHCHKMI HAlliOHAIbHUI TEXHIYHUIA

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02070950

Micue3HaxoaKeHHSI: npocr. YHiBepcurerchkuii, Kponusauibkuit, Kponisuuipkuii p-1., 25006, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. TBeppomen Bosogyumup Mukosianosmuy



2. Volodymyr Tverdomed

KBasigikamis: . t. u., gouenrt, 05.22.06
ImenTudikarop ORCID ID: 0000-0002-0695-1304

JoparkoBa iHpopmamwist: https://www.scopus.com/authid /detail.uri?authorld=57204840660;
https:/ /www.webofscience.com /wos/author /record /ITU-4210-2023

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHUil TPAHCIIOPTHHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micuesﬂaxo,rm(el-lﬂﬂ: ByJl. M. OMengHoBuya-IlaBnenka, Kuis, 01010, YkpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi
Biacue IpizBuiie Im's [10-6aTbKOBI Domin Onexciit Bikroposuy

TOJIOBH pajgu

Biacue IpizBuime Im's I1o-6aThKOBI Domin Onekciit Bikroposud

rOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBizasibHMi 3a lli,I[I‘OTOBKy IBanymko Osiekcanap MukosiaitioBuy
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




