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Pedepar:

1. Inceprarifine DOCIiIyKEHHs CIIPSIMOBAaHE HAa PO3B'I3aHHS HayKOBO-TIPUKJIATHOTO 3aBIAHHS — 3a0e3eYeHHs
IIPOLECiB MallleHHS IWJIHAPOBOI IPYIM Ta MiJMUITHUKIB KOB3aHHS JU3€JIiB CyIeH PiYKOBOIO Ta MOPCBHKOTO
TPaHCIOPTY. [0JIOBHOIO MOTUBALIIEIO LOCIIIPKEHD € CbOrOJl€HHA HAABHICTh 3alIMTIiB [IPAKTUKU: ® MiATPUMaHHA
€HEPreTUYHMUX MTOKA3HUKIB IU3€EJIiB CyLEeH MOPCHKOIO Ta BHYTPIIIHLOTO BOJHOTO TPAHCIIOPTY BiAIIOBIIHO 10 BUMOT
iHCTpyKLii 3 TEXHIYHOI eKcIlylyaTallii Ta rapaHTOBaHUX 3Hau€Hb (PipM-BUPOOHMUKIB; ® 3HUKEHHS eHEPreTUYHUX BTpaT
Iifl Yac OTpPMMaHHS KOPUCHOi POGOTH; ® BUKOHAHHS BUMOT Kjacu@iKaliliHuX TOBAPUCTB LI0JI0 TEXHIYHOTO CTaHy
CYIIHOBMX JBUTYHIB BHYTPIlIHBOTO 3rOpsiHHSA. ['0JI0BHE 3aBJlaHHS HAyKOBOTO AOCJIiI)KEHHS M10JISra€ B
YAOCKOHAJIEHHI IPOLIECiB MallleHHS LIAJIiHIPOBOI IPYNHY Ta MiJIINAITHUKIB KOB3aHHS AU3EJIB CyIEH PidYKOBOTO Ta
MOPCBKOT'O TPAHCIIOPTY LIJISIXOM KEPOBAHOIO BILUIMBY Ha CTPYKTYPHi XapaKT€PUCTUKY MOTOPHOTO MaCcTUIIA, 10
PO3[isie KOHTaKTHi oBepxHi. 1711 po3B’si3aHHS TOJIOBHOTO 3aBJAHHS NOCIiIP)KEHHS PO3B's13aHi HACTYIIHI JOIIOMDXKHI
3aBHaHHS: 1) BUBHaYEHHS SKICHOTO Ta KiJIbKICHOTO KpUATEPIiB OLIHKU CTPYKTYPHUX XapaKTEPHUCTUK MOTOPHUX

MacCTuJ, 0 BUKOPUCTOBYIOTbCA B CUCTEMAX Malll€EHHA ,ILI/IBGHiB MOPCBKOToO Ta BHYTpiIIIHbOFO BOIOHOTO TPaHCIIOPTY;



2) BUBHAUEHHSI CIIOCOOIB Ta TEXHOJIOTIYHUX PillleHb, SKi CINIPUSIOTH MiABUIIEHHIO CTPYKTYPHUX XapaKTE€PUCTUK
TOHKMX MaCTUJIbHUX IUIiBOK, IO MOMAINSII0Th KOHTAKTYIOUi TOBEPXHi CYJHOBUX IM3€J1iB MiJ, Yac NPOLECiB
riIpoJMHAMIYHOTO Ta TPAHUYHOT'O MAallleHHS; 3) BUBHAUEHHS BIUIMBY CTPYKTYPHUX XapaKTePUCTUK MOTOPHUX
MAaCTWJI Ha POOOTY UMPKYJISILIMHMX CUCTEM MAalE€HHS JU3€JIiB MOPChKOIO Ta BHYTPIIHBOTO BOJHOTO TPAHCIIOPTY; 4)
BM3HAYEHHS BIUIMBY CTPYKTYPHUX XapaKTePUCTUK MOTOPHUX MacTUJI Ha pOOOTY LIMJIIHAPOBUX CUCTEM MalleHHS
I3eJ1iB MOPCBKOI'O Ta BHYTPIIHbOIO BOJHOIO TPAHCIIOPTY. Y pe3ysbTaTi PO3B'si3aHHS T'OJIOBHOTO Ta JOIOMDKHUX
3aBaHb CHOPMYJIbOBAHO HAYKOBE I10JIOXKEHHSL: 3a0€31€YEHHS] PEKMMIB MallleHHSI AU3€eJliB CyJeH PiuKOBOro Ta
MOPCBHKOTO TPAHCIOPTY JIOCITAEThCS HIJISIXOM KEPOBAHOTO BIJIUBY Ha CTPYKTYPHi XapaKTepUCTUKU MOTOPHOTO
MacTWJIa, WO PO3[ijisie KOHTAKTHI I0BEPXHI (2 came Ha KPaloBi KyTU 3MOYyBaHHS Ta TOBIMHY MaCTUJIbHOI IIJIiBKN).
[TigTpMaHHS KpaloBUX KyTiB 3MOYYyBaHHSI, TOBLIMHY MaCTUJIBHOI IIJIiBKY 326€311€4yeThCsI KOMIIJIEKCHOIO Ji€l0
IIJISIXOM aKTHBallii BHYTPILIHIX MIXXMOJIEKYJIIPHUAX B3a€MOJii MOTOPHOI'O MAaCTUJIA Ta 30BHIIIHBO] Aii 3 60Ky
METaJIeBUX ITIOBEPXOHD, IKi BOHO PO3[iJise, MO CIpUsie 3MEHIIEHHIO €HEPreTUYHUX BTPAT Ta MifBUILIEHHIO
eHepreTU4yHoi e(peKTUBHOCTI AU3€JIiB CYyZeH MOPChKOTO Ta BHYTPIIIHBOTO BOJHOTO TPAaHCIOPTY. Haykose
II0JIOKEHHS OOI'PYHTOBAaHE HAYKOBUMU pe3yJbTaTaMHU, BIIEpLIE: ® 3aIIPOIIOHOBAHO SIK KiJIbKiCHUI KpUTEpii
CTPYKTYPHHUX XapaKTEPUCTUK MOTOPHUX MACTHJI, 110 BUKOPUCTOBYIOTHCS B CUCTEMAX Mall€HHS IU3€JiB MOPCbKOTO
Ta BHYTPITHBOTO BOAHOTO TPAHCIIOPTY NPUUHSATY TOBLUIMHY MACTUJIBHOI IJTiBKY, 1O PO3Jiise KOHTAKTy0Yi
ITIOBEPXHi, 5K SIKICHMI — KPalOBi KyTH 3MOYyBaHHS, 110 YTBOPIOE MACTUJIO; ® 3aIIPOIIOHOBAHO OLiHIOBATU 3[ATHICTh
MOTOPHOTO MacTua 3a6e3Me4yBaTy NIPoLeC MAlEHHS 32 3HaU€HHSIM KPallOBUX KyTiB 3MO4YyBaHH4, SIKi yTBOPIOIOTh
1i MaCTUJIa Ha KOHTAKTYIOUMX MIOBEPXHSX; ® BUBHAUEHO BIJIMB CTPYKTYPHUX XapPaKT€PUCTUK MOTOPHUX MacTUJ Ha
IVHaMiyHi XapaKTepUCTUKY CyJHOBUX JU3€EJIiB Mifl Yac pe>KUMiB MTyCcKy Ta CTPUOKOIOIOHOI 3MiHM HAaBaHTa>XKEHHS;
BBEJIEHO MOHSITTS «IIBUJIKICTb 3MiHU 3arajbHOTO JIY)KHOTO YMCJIa» Ta 3alIPOIIOHOBAHO BUKOPUCTAHHS 1ii€i BEJIMYUHU
ILJIS1 OLIIHIOBAHHS SIKOCTI IIPOLIECY MAI€HHs Ta BipOTifHOCTI BUHUKHEHHS aBapiliHOi cutyalii. YJ0CKOHAJIEHO:
TEXHOJIOTiI0 HAHECEHHS OPTaHiYHUX ITIOKPUTTIB Ha MIOBEPXHI JeTalell AU3€EiB Cy€H MOPCbKOTO Ta BHYTPILIHbOTO
BOJHOI'O TPAHCIIOPTY; ® TEXHOJIOTII0 CTBOPEHHS CTIVIKMX CyMillleli MOTOPHOT'O MaCTHJIA Ta [IOBEPXHEBO-aKTUBHUX
PEYOBUH; ® CIIOCI6 BUBHAYEHHS ONTUMAJIbHOI KOHLIEHTPALlii IOBEPXHEBO-aKTMBHUX PEYOBUH Y MOTOPHOMY MaCTHII;
* TEXHOJIOTII0 BU3HAYEHHS KPAOBUX KyTiB 3MO4YyBaHHS Ta TOBLIMHU MACTWIbHOI M1iBKU. OTprMasa nojaabmmun
PO3BUTOK: ® TEXHOJIOTiSI BU3HAYEHHSI MEXaHIYHUX BTPAT Y AU3EJSAX CYLEeH MOPCHKOT0O Ta BHYTPIIHBOT'O BOJHOTO
TPaHCIIOPTY; ® TEXHOJIOTiSI BUMipIOBaHHS 3arajIbHOTO JIY>KHOTO YMACJIa MOTOPHUX MAacCTHJL, 1[0 BUKOPUCTOBYIOTbCSI B
CHUCTeMax MallleHHs IU3€eJiB CyIeH MOPCBHKOT0 Ta BHYTPIlIHbOTO BOJHOIO TPAHCHIOPTY. [IpakTUyHe 3HaYEHHS
OTPUMAaHUX PE3YJIbTATIB MOJISAra€e Y HACTYITHOMY: ® TEXHOJIOTiSl BU3HAYEHHSI MEXaHIYHUX BTPAT y JU3EJIIX CYIEH
MOPCBKOTO Ta BHYTPIlIHBOI'O BOJHOTO TPAHCIIOPTY; ® TEXHOJIOTISI BUMiPIOBAHHS 3arajibHOTO JIy>KHOTO YKCJIa
MOTOPHMX MacCTuUJI, [0 BUKOPUCTOBYIOTbCSI B CUCTEMAX MAIlEHHS JU3€EJiB CyleH MOPCBKOIO Ta BHYTPIlIHbOTO
BOJIHOT'O TpaHCIopTy. Kito4oBi ciioBa: BKIaQUII MiAMUITHUKE, AiarHOCTYBAaHHS, €KCILJIyaTalliiHi TOKa3HUKY,
eHepreTuyHa e(peKTUBHICTb, 3HOC, MOPCbKUX TPAHCIIOPT, MOTOPHE MaCTUJIO, HATIiMHiCTb, MiAIIUITHUK KOB3aHHS,
[IOPLIEHB, TOPIIHEBE KiJjblle, CUCTEMA MallleHHS, CUCTEMA LAIiHAPOBOrO MalleHHSsI, CUCTEMA LIUPKYJISLIMHOrO

MallleHHS, CTPYKTYPHi XapaKTePUCTUKHU, CYLHOBUI IM3€JIb, UMUJIIHAPOBA BTYJIKA.

2. The dissertation study is aimed at solving the scientific and applied task - ensuring the processes of lubrication
of the cylinder group and sliding bearings of diesel engines of river and sea vessels. The main motivation for
research is the current availability of practice requests: ®» maintenance of energy indicators of diesel engines of
marine and inland water transport vessels in accordance with the requirements of technical operation instructions
and guaranteed values of manufacturers; * reduction of energy losses during obtaining useful work; ¢ fulfillment of
the requirements of classification societies regarding the technical condition of marine internal combustion
engines. The main task of scientific research is to improve the processes of lubrication of the cylinder group and
sliding bearings of diesel engines of river and sea transport vessels by means of a controlled influence on the
structural characteristics of the motor lubricant that divides the contact surfaces. To solve the main task of the
research, the following auxiliary tasks were solved: 1) determining qualitative and quantitative criteria for
evaluating the structural characteristics of motor lubricants used in diesel lubrication systems of marine and
inland water transport; 2) determining methods and technological solutions that contribute to the improvement of



the structural characteristics of thin lubricating films separating the contacting surfaces of marine diesel engines
during the processes of hydrodynamic and boundary lubrication; 3) determining the impact of structural
characteristics of motor lubricants on the operation of circulation systems for lubrication of marine and inland
water transport diesel engines; 4) determining the impact of structural characteristics of motor lubricants on the
operation of cylinder lubrication systems of marine and inland water transport diesels. As a result of solving the
main and auxiliary tasks, a scientific position was formulated: ensuring the lubrication regimes of diesel engines of
river and sea transport vessels is achieved by controlled influence on the structural characteristics of the motor
lubricant that divides the contact surfaces (namely, on the marginal wetting angles and the thickness of the
lubricating film). The maintenance of the marginal wetting angles, the thickness of the lubricating film, as well as
the rate of change of the alkaline number of the motor lubricant are ensured by a complex action by activating the
internal intermolecular interactions of the motor lubricant and the external action from the side of the metal
surfaces that it separates, which contributes to reducing energy losses and increasing the energy efficiency of
diesel engines of sea and inland water transport ships. The scientific position is based on scientific results, for the
first time: ¢ it is proposed to accept the thickness of the lubricating film dividing the contacting surfaces as a
qualitative criterion for the structural characteristics of motor lubricants used in the lubrication systems of diesel
engines of sea and inland water transport, as a qualitative criterion - the marginal wetting angles that are formed
by the lubricant; it is proposed to evaluate the motor lubricant's ability to ensure the lubrication process by the
value of the marginal wetting angles formed by these lubricants on the contacting surfaces; * the influence of the
structural characteristics of motor lubricants on the dynamic characteristics of marine diesel engines during start-
up modes and sudden load changes is determined; * the concept of "rate of change of the total alkaline number”
was introduced and using this value was proposed to evaluate the quality of the lubrication process and the
probability of an emergency situation. Improved: ¢ the technology of applying organic coatings on the surface of
diesel engine parts of marine and inland water transport vessels; * method of determining the optimal
concentration of surface-active substances in engine oil;  the technology of determining the marginal angles of
wetting and the thickness of the lubricating film. Received further development: ¢ technology for determining
mechanical losses in diesel engines of sea and inland water transport vessels; * technology for measuring the total
alkaline number of motor lubricants used in diesel lubrication systems of marine and inland water transport
vessels. The practical significance of the obtained results is as follows: ¢ technology for measuring the total alkaline
number of motor lubricants used in diesel lubrication systems of marine and inland water transport vessels. Key
words: bearing bushing, diagnostics, performance indicators, energy efficiency, wear, marine transport, motor
lubricant, reliability, plain bearing, piston, piston ring, lubrication system, cylinder lubrication system, circulating
lubrication system, structural characteristics, marine diesel, cylinder liner.
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