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Pedepar:

1. lucepTaHTKOIO BUpillleHa HAyKOBO-TIPaKTU4YHA 3a/laya OOI'PYHTYBaHHSI i CTBOPEHHS TEXHOJIOTI] KOMITIOTEPHO-
iHTErpOBaHOro IPOEKTYBAHHS [IOPIIHIB 1M3€JIbHUX JBUTYHIB 3 KOMIJIEKCHUM 3aCTOCYBaHHSM MOJIEJII0OBaHHS
TENJIOBUX, FiAPOIMHAMIYHUX [TapaMeTpiB JIUTTS Ta YpaxyBaHHSIM BILIMBY TEXHOJIOTIYHUX IapaMETPiB JIUTTS HA
po3Mipu razoycafoyHux gedektiB. BupimeHHs 1boro 3aBaHHS Ja€ MOXJIUBICTD MiTHSITH TEXHIYHUN PiBeHb, i
CKOPOTUTHU 4ac NPOEKTYBAaHHS, a TAKOXX 3HU3UTU BUTPATH HA BUPOOHULTBO IBUTYHIB. [1ilCyMKOM BUKOHAHOTO
IIOCJIiIPKEHHSI CTaJI0 CTBOPEHHS TPUBUMIPHOI MOJieJli BUJIMBKY 3 HAHECEHUMU Ha Hei eleMeHTaMU JINBHUKOBO-
SKUBWJIBHOI CUCTEMU. 32 pe3ysibTaTamy CTBOPeHHs 3D-mozesti Bunvsky nopuHs [ 240-1004021 BcTaHOBIIEHO, 1IO:

TPUBUMIpHE 300paskeHHs CKJIaHOI MPOEKTOBAHOI /IeTaJli, 3HaYHO IMOJIETIINIIO CIIPUMHSATTS Ta CIPOCTUJIO MPOLIEC



PO3pO6JIeHHS IMBAPHOI TEXHOJIOTI], Ile 06YMOBJIEHO THM, 110 JOOPE BUIHO OCOGIMBOCTI KOHCTPYKLi, TEpMidHi
BY3JIM TOILLO; 32 YMOBU 3MeHIIEeHHS KoedillieHTa rabapuTHOCTI BUJIMBOK CTaB OiJIbLI TEXHOJIOTTYHUM,; [IPABUJIbHUI
BUOip N0JIOXKEHHS BUJIMBKA Y (POPMI Ta PO3’€MY KOKIJIIO TO3BOJIMB MiBUIINATH SIKiCTb BUJIMBKIB 1 3HUBUTU
TPYZOMICTKICTb iX BUTOTOBJIEHHS, 4 TAKOX 301IbIIMTY CTIMKICTbh KOKIJIiB; Y IIPOLIEC] JINTTS OPLIHIB JOLiJIBHO
BHMKOPHCTOBYBaTU OiYHi CHUCTEMU 3i LITMHHUMU )XUBUIBHUKAMY, 2 TAKOX ITiTBOAUTY 3HU3Y Yepe3 KijbleBi
SKMBUJIBHUKMY, 110 3a0e3Ievye IJIaBHY 3aJIMBKY IOPO>XKHUHU GOPMHU; iCHYIOUI paHillle JIMBHUKOBI CUCTEMU NPALIOI0Th
Hee(pEeKTUBHO TOMY, 110 KOHCTPYKTUBHE PO3TAllyBaHHS TPAAULiliHOI IMBHUKOBOI CUCTEMU BiJHOCHO BUJIUBKHU
[EepPEeUKO/IKae CTBOPEHHIO CIIPSIMOBAHOI KPUCTali3alii B JIUTBI; yIOCKOHAJIEHA JINBHUKOBA CUCTEMA 3a0€3T1e4niIa
IIJIaBHICTh MOTOKY i IOCJIiOBHICTb 3aIIOBHEHHS 3aBISIKH Oi/bILI [1JIABHUM [1€PEX0/iaM Bifl OTHOTO eJIeMeHTa 10
iHIIOrO Ta BiZICYTHPOTO KOHCTPYKTUBHOTO €JIEMEHTY «KOJIEKTOP». JJoBE[I€HO, 1110 BEPXHi CUCTEMU 3a0€3I1eUyI0Th
HaMOi/IbII BUCOKY CTilIKiCTh KOKiiB. KpiM TOro, Taki cuctemMu y’ke eKOHOMiuHi. Pa3om 3 TUM, IOZiOHI CUCTEMU HE
[IOCTYIAIOThCS HUKHIM (CM(OHHNM) 10110 3MEHIIEHHS y BUJIMBKAaX HEMeTaJIeBUX BKIIoYeHb. HarosomeHo, mo
TPUBUMIipPHA MOJI€JIb BUJIIMBKA 3 HAHECEHVMU HA Hel eJIeMEeHTaMU JINBHUKOBO-’KMBUJIbHOI CUCTEMU B IIOAJIbIIOMY
Oy[le BUKOpUCTaHa 7151 MOJIEJII0OBaHHSI IIPOLIECiB, KOTPi MPOTIKaIOTh Y IUBapPHiN Gopmi mif vac ii 3ayimBaHHS Ta
OXOJIOIKEHHS MeTaJy. BCTaHOBJIEHO, 1J0 HEBiJl'€MHOIO YACTUHOIO CUCTEMHOTO IiTX0AY 10 TEXHOJIOTi]
KOMITIOTEPHO-IHTErpoOBaHOTO IIPOEKTYBAHHS € METO/I, BU3HAUEHHS MiCIlb pO3TalllyBaHHS Ta Po3MipiB fedeKTiB y
JINTOMY IOPIIHI JBUTYHA i3 3alla/II0BaHHSIM IaJIMBa Bifl CTUCHEHHS, [1J11 PO3POOJIEHHS 11bOT0 METOAY OyJI0:
BM3HAYEHO, L0 HANO61/IbI e(EKTUBHUM METOLOM IIPOTHO3YBaHHSI MiKPOIIOPUCTOCTI BBAXXAETHCSI IIPSIME
MOJIEJIIOBaHHS TIPOLLECY YTBOPEHHS TOP I1if] YaC TBEPAiHHS Ha OCHOBI BUKOPUCTaHHSA PiBHAHHA Jlapci, pore,
HeOOXiJIHI 171 IbOTO MaTeMaTHU4Hi MOJieJli € HelOCTaTHbO TOYHUMHU i TOTPEOYIOTh YAOCKOHAJIEHHS; 3'51COBaHO, 1110
YTBOPEHHS ra30ycafioyHux AedeKTiB BiflIoBifnae Mogeri, KOTpa 3aCHOBaHa Ha Teopii IepKoJiAlLlii; BU3HaYeHi
[IOYATKOBI i FpPaHNYHi YMOBU AJ151 MOZ€II0BaHH4. [17151 BCTAHOBJIEHHS MiClib PO3TalllyBaHHS ra30yCcafoyHux ne(deKTiB
BUKOPMCTaHUH KpUTepin Niyama, 1o 1nokasye HalpsMOK Pyxy KpUCTasisallii; aHali3yBaHHS Pe3yJIbTaTiB
MOJI€JIIOBaHHS MiCllb PO3TallyBaHHS AedeKTiB [10Ka3aso, o Haibiibll CXUIBHUMU [10 YCAJOYHUM SIBULL, €: MACHUBU
000NMIIKY MiJ] aJbLEeBMM OTBOPOM; IHHUIIE IOPIIHS I1iJ KAMEPOIO 3rOPsIHHS; 0671aCTh IEPEXOAY Bifl KOPIIyCY
NOPIIHSA [0 AHUIIA. 3 METOI0 YTOYHEHHSIM PO3MipiB i MiCllb YTBOPEHHSI Ta30yCaJOYHUX Je(PEKTIB B yMOBaX
BUPOOHHULITBA 1J1s1 JocigHoi napTii nopmHis [l 240-1004021 1o3Bosiniy BCTAHOBUTH MiCLisl YTBOPEHHS i po3Mipu
razoycagouHux gedekrtis (@ 0,3-1,3 MM), TakoXK 6yJIM IPOBEIEH] eKCIIEpUMEHTAJIbHI JOCIiKEHHS
(PYHKLIOHAJIBHOCTI Ta BU3HAYEHH pecypcy nopuHis [ 240-1004021. [Ins oLiHIOBaHHS BILJIMBY TEXHOJIOTIYHUAX
(axTOpIB JIUTTS HA PO3MipH Ta30yCaoyHuX AedeKTiB y MiCcLsIX iX po3TamyBaHHs 6yJI0 po3po0JIeHO Ta peasi3oBaHo
YUCeJIbHU €KCIIEPYMEHT 3 BUKOPUCTAaHHSIM pe3ysbTaTiB MogestoBaHHs B LVMFlow. ITpoBezeHi nocinskeHHs
[oKasaJy, 1o HaibiIbmK iHTepec Mif, Yyac BUBYEHHS MTPOLLECY CIIPSIMOBAHOTO TBEPIiHHS MAIOTh: TOBLIMHA 1IAPy

BOTHETPYBKOTO IOKPUTTS, TEIJIONPOBIAHICTb TOKPUTTS, TOBIIMHA CTIHKM KOKIJIIO i II0YaTKOBA TEMIIEPATYpa KOKIJIIO.

2. The dissertation solved the scientific and practical problem of substantiation and creation of technology of
computer-integrated design (CID) of pistons of diesel engines with complex application of modeling of thermal,
hydrodynamic parameters of casting and taking into account influence of technological parameters of casting on
sizes of gas-shrinkage defects. Solving this problem makes it possible to raise the technical level, and reduce
design time, as well as reduce costs for engine production. The result of the study was the creation of a three-
dimensional model of the casting with elements of the foundry-feeding system applied to it. According to the
results of creating a 3D model of the piston casting D 240-1004021 was found that the three-dimensional image of
a complex designed part, greatly facilitated the perception and simplified the process of developing foundry
technology. This is due to the fact that you can clearly see the design features, thermal units, etc., with the
reduction of the dimensional coefficient of castings became more technological; the correct choice of the position
of the casting in the form and connector of the mold allowed to improve the quality of castings and reduce the
complexity of their manufacture. A also increase the stability of the molds; in the process of casting pistons, it is
advisable to use side systems with slot feeders. Also, bring from below through ring feeders that provides smooth
filling of a cavity of the form; Pre-existing casting systems work inefficiently because the constructive location of
the traditional casting system relative to the casting prevents the creation of directional crystallization in the



casting. The improved gutter system ensured smooth flow and filling sequence due to smoother transitions from
one element to another and the absence of a structural element "collector”. It is proved that the upper systems
provide the highest stability of the molds. In addition, such systems are very economical. However, such systems
are not inferior to the lower (siphon) in terms of reduction in castings of non-metallic inclusions. It is emphasized
that the three-dimensional model of the casting with the elements of the foundry-feeding system applied to it will
be used in the future to model the processes that take place in the foundry form during its pouring and cooling of
the metal. It is established that an integral part of the system approach to computer-integrated design technology
is the method of determining the location and size of defects in the cast piston of the engine with fuel ignition
from compression. To develop this method was determined that the most effective method direct modeling of the
process of pore formation during curing based on the use of Darcy's equation, however, the necessary
mathematical models are not accurate enough and need to be improved. It was found that the formation of gas-
shrinkage defects corresponds to the model based on the theory of percolation; initial and boundary conditions for
modeling are defined. The Niyama criterion, which shows the direction of crystallization, was used to determine
the location of gas-shrinkage defects. Analysis of the results of modeling the location of defects showed that the
most prone to shrinkage are arrays of bosses under the finger hole; the bottom of the piston under the combustion
chamber, the transition area from the piston body to the bottom. For the purpose of specification of the sizes and
places of formation of gas-shrinkage defects in the conditions of production for experimental batch of pistons D
240-1004021 allowed establishing the location and size of gas-shrinkage defects (¢ 0.3-1.3 mm) experimental
studies of the functionality and resource determination of pistons D 240-1004021 were also performed. To assess
the impact of technological factors of casting on the size of gas-shrinkage defects in their locations, a numerical
experiment was developed and implemented using the results of modeling in LVMFlow. Studies have shown that
the most interesting when studying the process of directional curing are the thickness of the layer of refractory
coating, the thermal conductivity of the coating, the wall thickness of the mold and the initial temperature of the
mold.
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