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Pedepar:

1. O6'eKT mociIpKeHHs: IUHAMIYHI IpoLecH, 10 Bif0yBalOThCS B LMJIiHIPONOPIIHEBiN rpyni [IB3 BHacIinoK Aii
MEXaHiYHUX, TeIJIOBUX Ta TipOAMHAMIYHUX YMHHUKIB. MeTa 1OCiIKeHHs: HayKOBE OOI'PYHTYBaHH i
yIOCKOHAaJIEHHSI MeToAy NpodintoBaHHs 6iuHOI ToBepxHi nopuiHs JIB3 3a paxyHOK 3aCTOCYBaHHS MaTeMaTUYHUX
MoJeJiell PoLeciB, o BinOyBalOThCs B TPUO03'€IHAHHI "MOPIIE€Hb-3MallyBaJIbHUN Map-LUIiHAp". MeToau
IOCJIiIKEHHS: BCI TEOPETUYHI Ta eKCIIepUMEHTAaJbHi NOCTiI)KeHHS 6a3yI0ThCsl Ha PYHIaMEHTaJIbHUX MTOJOKEHHSX
Teopii [I1B3, Teopii rigpognHaMivHOTO 3MallyBaHHS, TEOPii MAIIMH Ta MEXaHi3MiB, Cy4JaCHOMY MaT€MaTUYHOMY
iHcTpyMeHTapii. OLiHKa TEpMOMEXAHIYHOTO HAIPY>KEHOTO CTaHy IMOPLIHS 3[iMICHIOBAIaCh METOJIOM KiHIIEBUX
enemeHTiB (CAD /CAE) 3 BUKOPUCTAHHSM KJIACUYHUX KPalOBUX YMOB. T€OopeTUyHi i TpakKTU4Hi pe3ysbTaTu:
PO3p06JIEHO PO3PaXyYHKOBO-€KCIIEPUMEHTAIbHUM METO]] BUSHAUEHHS! IMHAMIKY TOPIIHS, SIKUH 103BOJISIE

BHPaxOBYBaTU MapaMeTPU PyXy MOPIIHS Ta 00CIT MEXaHIYHMX BTPAT y Napi "MopiieHb-UUIiHIP" . 3 BUKOPUCTAHHIM



TaKUX JAHUX MOKJIMBO: YTOUHNATHY KOHPIrypalilo KOHTAaKTHUX IiISTHOK Ta QPYHKLi po3nofiny TUCKY 110 6iuHii
MTOBEPXHi MOPIIHS; BUSHAYMTU TEPMOHANPYKEHUI CTaH JeTanel NUIiHIPO-TIOPIIHEBOI IPYIH; YTOYHUTU
KOHQirypariito 3a30piB Mi>k IOpIIHEM Ta LUJIIHAPOM; CIIPOTHO3YBAaTU [TOTOYHUI Ta OCEPEeSHEHNU 32 LUK
KoeilieHT TepTs; OLiHUTYA HeCy4dy 3[aTHICTb 3MAlllyBaJIbHOTO LIAPy Ta PEXKUM TepPTs. BUKOpUCTaHHS
3aIpONIOHOBAHOTO METO/ly IIPOEKTYBAaHHS MPOdito 6iYHOi MOBEPXHI 103BOJISIE: 3SMEHIIUTA MOHTAXKHI 3a30pU MixK
MOPIIHEM Ta LUJIIHIPOM; 3MEHIINTU TOBUIMHY CTiHKU Ta MacCy [IOPLIHS; 3HU3UTHY iHEePLiliHi HABAHTKEHHY;
301IBIIMTY HECYYY 3[aTHICTh 3MAllyBaJIbHOTO 1Iapy B TpM0O03'eJHAHHI "TIOpILIEHD - 3MALyBaJIbHUM AP - UUJIHAP";
3BY3UTH 30HU HAMIBPiAUHHOIO TEPTS; 3HU3UTHU TEIUIOBUAIJIEHHA Ta TEMIIEPATYPY AeTajel IUIiHAPOIOPLUIHEBO]
Ipymy, i, SIK HACiIOK, 30ibIIMTH B'SI3KiCTh 3MAIllyBaJIbHOTO MaTepiay; 3BMEHIINTHA MeXaHiuYHi BUTpaTy Ha TEPTS B
LMJIiHAPONOPIIHEBii rpymi. HoBusHa: ynockoHaneHo meTog, npodintoBanHs 6iuHOiI 1oBepxHi nopuHs B3 3a
PaxyHOK 3aCTOCYBaHHS 6araTopiBHEBOi MaTeMAaTUYHOI MOJeJli IMHAMIKY MOPIIHS; 3alIPONIOHOBAHO [ePCIEKTUBHUN
METO/I, €KCIIEPUMEHTAJIBHOTO OCIiIKEHHS AUHAMIKY MOPILIHS B yMOBax pOOOTH IBUTYHA, SIKUI 6a3yeTbCsl Ha
0€3KOHTAaKTHOMY BUMipIOBaHHI 3a30piB MK [OPIIHEM Ta LUJIHIPOM,; 3aIIPOIIOHOBAHO KPUTEPIil OLIiHKM HeCcy4oi
31aTHOCTI 3MalllyBajIbHOTIO MIapy Ta PEXKUMY TEPTS B TPUOO03'€IHAHH] "TIOPIIeHb-3MallyBaJIbHUI Map-LUIiHIP" 32
IOTIOMOTOI0 MOAM(PiKOBaHOro yncya 3ommepdenbaa. CTyniHb BIPOBAIKEHHS: HAYKOBI II0JIOKEHHS AUCepTaLii
BHMKOPHCTAHO IIPU NIPOEKTyBaHHi 11podiso 6iuHoi nosepxHi nopuHs 11194-1004015MY nys npuryHa BA3 11194 Ha
[TAT "ABTPAMAT" (M. XapkKiB) Ta BUKOHaHHi pOOIT 3 l0Be[leHHSI KOHCTPYKILil [IOPIIHIB MaJlOPO3MipHUX [IOPIIHEBUX
nBuryHiB JI-250 Ta MC-101T na AT "MOTOP CIY" (M. 3anopixks). ['asy3b BUKOPUCTAHHS: JBUTYHOOYJyBaHHSI.

2. Dynamic processes in the piston-cylinder internal combustion engine as a result of a group of mechanical,
thermal and hydrodynamic factors. Scientific substantiation and improvement in the method of profiling the
lateral surface of the piston internal combustion engine through the use of mathematical models of processes
occurring in triboconjugation "piston-cylinder-lubricating layer." All theoretical and experimental studies are
based on the fundamental provisions of the internal combustion engine, the theory of hydrodynamic lubrication
theory of machines and mechanisms, modern mathematical tools. Evaluation of thermo mechanical stress state of
the piston carried out by finite element method (CAD / CAE) with classical boundary conditions. A calculation-
experimental method of determining the dynamics of the piston, which allows you to calculate the parameters of
motion of the piston and the amount of mechanical losses in the pair "piston-cylinder". Using such data may:
clarify the configuration of the contact areas and pressure distribution function at the side surface of the piston;
Thermo-stressed state to determine piston assemblies; update configuration clearances between the piston and
the cylinder; predict the current and averaged over a cycle of the coefficient of friction; to assess the carrying
capacity of the lubricant layer and the friction mode. Using the proposed method of designing the profile of the
side surface to reduce the clearances between the piston assembly and the cylinder; reduce the wall thickness and
mass of the piston; reduce the inertial loads; to increase the carrying capacity of the lubricant layer in
triboconjugation "piston - lubricating layer - cylinder"; narrow zone of mixed friction; reduce heat release and
temperature piston assemblies, and, as a consequence, increase the viscosity of the lubricant; reduce mechanical
friction costs in the cylinder-piston group. Improved method for profiling the side surface of the piston internal
combustion engine through the use of multi-level mathematical models of the dynamics of the piston; It proposed
a promising method of experimental study of the dynamics of the piston in the engine operating conditions, based
on non-contact measurement of clearances between the piston and the cylinder; proposed a criterion for
evaluating the bearing capacity of the lubricant layer and the friction regime in triboconjugation "piston-cylinder-
lubricating layer" using the modified number Somerfield. Scientific provisions of the dissertation are used in the
design of the profile of the side surface of the piston 11194-1004015MU engine VAZ 11194 at PJSC "AVTRAMAT"
(Kharkov) and the execution of works on finishing the construction of small pistons reciprocating engines D-250
and MS-10P at JSC "Motor Sich" (Zaporozhye). Eengine building.
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