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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. TTligBuimenHs epeKTUBHOCTI MOIe/IIOBAaHHS TEIIJIOHANIPY>KEHOTro cTaHy nopuiHis [IB3 y 6aratoeranHiit CAITP

2. Improving Efficiency Simulation of Heat Stress Piston ICE in Multi- CAD /CAE

Pedepar:

1. O6'eKT BOCIIIPKEHHSL: IPOLECU BTPATX MIlJHOCTI IOPIIHIB JBUTYHIB BHYTPIIIHbOTO 3rOPsIHHS. MeToau
TOCJIiIPKEHHS: yCi BUKOHAHI €KCIIepUMEHTAJIbHI Ta TEOPETUYHI JOCIiI>)KeHHS 6a3ylI0ThCs Ha PyHAAMEHTAaIbHUX
MTOJIOKEHHSX TEOPil ABUTYHIB BHYTPIIIHBOTO 3TOPSIHHS, TENJIONPOBiAHOCTI, TEPMOIPY>KHOCTI, MIiLIHOCTI.
ExcriepuMeHTasnbHUAM METOJ], 3aCTOCOBAHO 1714 ifeHTuikallii rpaHUYHUX YMOB 337a4i TEIJIONPOBIIHOCTI B 30Hi
KaMepH 3rOpsIHHS NOpHHS. [Ipy MofeoBaHHiI TeMIIEPAaTyPHOTO Ta TEPMOHAIIPY)KEHOTO CTAaHIB MOPIIHS B
CTalliOHApHIN Ta HECTalliOHAPHIN IOCTaHOBKAX BUKOPUCTAHO METO], CKiHY€HUX eJIeMeHTiB. [Ipy BU3HayeHHi piBHSA
TEPMOHAIPY>KEHOCTI [IOPLIHS B KOJIOBOMY HAIIPSIMi KDOMKY KaMepH 3rOPSIHHS Ta IPOTHO3YBaHHI BTPATH MilIHOCTI B
KPUTAYHUX 30HAX 3aCTOCOBAHO PO3PaxyHKOBO-€KCIIEPUMEHTAIbHUI METO, 10 6a3yeThCsl HA BUKOPUCTAHHI
piBHaHHA [locnimmiia, eHepreTu4Horo Kkpurepito CocHiHa Ta Teopii 3MiLIHEHHS IIPU MIOB3Yy4YOCTi. TeopeTnyHi i

[IPaKTHUYHi pe3ybTaTU: 3alIPOIIOHOBAHO 3aJIEXKHICTh KoedillieHTa TeryioBianayi s HoBepxHi Kamepy 3rOpSHHS



MIOPLIHS, IO BPaXOBYeE KYT BUIIEPEIKEHHS [104adi anusa JUA3esl. YIOCKOHAJIEHO METOAUKY aHai3y
TEIJIOHAIIPYKEHOT'0 CTaHy Ta PeCypCHOi MIIJTHOCTI TeIJIoOHAIIPY>KeHMX 30H IIOPIIHIB, sIKa Ilepedayae rapaHTOBaHe
3abe3ne4yeHHs iX 3aJJaHOr0 pecypcy IIpM [OMyCTUMIiN MiHiMi3allii BUTpAT yacy Ha NOYaTKOBUX €Tanax IIPOEeKTYBAaHHS.
Bu3HaueHO BIIJIMB KOHCTPYKTUBHUX I1APAMETPIB MOPILIHS HA PiBE€Hb TEMIIEPATYP, TEPMIYHUX HAIPY>KEHb i MiLIHOCTI
KPOMKM KaMEPHU 3rOPSIHHS, a CaMe: HasBHOCTI BUOIPOK IIifl KJlallaHu, AOLATKOBUX BUOIPOK B 30HiI KDOMKU KaMepu
3TOPSIHHS, GOPMO3MiHU TOPOKHUHY MaCJISITHOTO OXOJIOIKEHHS. 3alIpOIIOHOBAHO HOBi KOHCTPYKLII [TOPIIHIB 3
[IOPOKHMHAMU MACJISTHOTO OXO0JI0[KeHHsI. HoBM3Ha: BIleplile I0Ka3aHo, 110 JIOKaJIbHi 3MiHU TeOMETPii BOrHEBOI
[IOBEPXHi IOPLIHS MOXYTb IPUBOJIUTHU A0 Pi3HOHAIMPABJIEHUX 3MiH TEMIIEPATYPHOTO Ta TEPMOHAMPYXEHOTO CTaHy
TaKUX 30H. Briepiue oliHeHo BIIMB KyTa BUIlepeI>KeHHs I10]1avi NajinBa Ha piBeHb KoedillieHTYy TenoBifnadi B
KaMepi 3rOpsIHHS AU3€JIs, TEPMOHAIIPY>KEHU CTaH Ta BTPATy MIilJTHOCTiI KPOMKU KaMePH 3rOpsIHH NTOpLIHS. Briepiie
BM3HAY€HO BILJIMB CIPOIEHb T€OMETPIii, [PAHUYHNX YMOB TEIJIONPOBITHOCTI MOPIIHS Ta PiBHA (POPCYBaHHS IBUTYHA
Ha pe3yJIbTaTy PO3PAaXyHKY TEMIIEPATYD, TEPMIYHMX HANPY>XEHDb Ta PECYPCHOI MIIJTHOCTI KPOMKU KaM€ePU 3rOPSHHS
nopiHs. CTyIiHb BIIPOBA/IP)KEHHS: 3a3HA4Y€HI pPe3ysIbTaTh BUKOPUCTOBYIOThCA B [TIMam iM. A M.ITinropnoro HAH
YKpaiHy, a TakoX B IPaKTHULi HAYKOBUX JOCJIiIKEHb Ta B HABYAJILHOMY IIpoleci Kadeapu IBUTYHIB BHYTPIlIHbOTO

sropsinHsg HTY "XI1I". I'any3b BUKOPUCTAHHS: ABUTYHOOYIYBaHHSI.

2. Processes of loss of strength of pistons of internal combustion engines. All the experimental and theoretical
studies performed are based on the fundamental concepts of the theory of internal combustion engines, thermal
conductivity, thermoelasticity, and strength. The experimental method is used to identify the boundary conditions
of the heat conduction problem in the zone of the piston combustion chamber. When modeling the temperature
and thermo-stressed states of the piston in stationary and nonstationary formulations, the finite element method
is used. In determining the level of thermal stress of the piston in the circumferential direction of the edge of the
combustion chamber and predicting the loss of strength in critical zones, a calculation and experimental method
based on the use of the Pospeshil equation, the Sosnin energy criterion and the creep hardening theory is applied.
A dependence of the heat transfer coefficient for the surface of the combustion chamber of the piston is proposed,
taking into account the diesel fuel advance timing. The technique for analyzing the heat stressed state and
resource strength of heat-stressed zones of pistons is improved, which provides for guaranteed provision of their
specified resource with an allowable minimization of time spent at the initial stages of design. The influence of
design parameters of the piston on the level of temperatures, thermal stresses and strength of the combustion
chamber edge is determined, namely: the presence of samples under the valves, additional samples in the zone of
the combustion chamber edge, forming the oil cooling cavity. New designs of pistons with cavities of o0il cooling
are offered. It is shown for the first time that local changes in the geometry of the piston fire surface can lead to
multidirectional changes in the temperature and thermo-stressed state of such zones. For the first time, the
influence of the fuel lead advance angle on the level of the heat transfer coefficient in the combustion chamber of
the diesel engine, the thermally stressed state and the loss of strength of the edge of the combustion chamber of
the piston are estimated. For the first time, the influence of simplifications in geometry, the boundary conditions
of the thermal conductivity of the piston and the level of forcing the engine on the results of calculating the
temperatures, thermal stresses and the resource strength of the edge of the combustion chamber of the piston is
determined. These results are used in [PMash them. A.M. Pidgorny National Academy of Sciences of Ukraine, as
well as in the practice of scientific research and in the educational process of the Department of Internal
Combustion Engines of NTU "KhPI". Engine building.
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