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Pedepar:

1. Inceprauifina po60Ta IpUCBIYeHa BUPIlIEHHIO aKTyaIbHOI HAyKOBO-TEXHIUHOI 33/1a4i, IOB'sI13aHOI 3
YIOCKOHAJIEHHSIM KOHCTPYKTOPCBKO-TEXHOJIOT{YHOI O POEKTYBAaHHS CKJIaIHUX KOPITyCHUX BUJIMBKIB i3
326€3Me4eHHSIM MOXKJIMBOCTI KEPYBaHHS CTPYKTYpaMU Ta MEXaHIYHUMU BJIACTUBOCTSIMU CIJIABiB. AKTyaJIbHICTh
IOCJIiIKeHHS 3yMOBJIeHa HEOOXiIHICTIO MiIBUILIEHHS SKOCTi JIMTOI IPOIYKLii, BHVDKEHHSI MaTepiaJlbHUX BUTPAT i
CO6iBapTOCTi BUPOOHHMIITBA, 2 TAKOXX MIXPOKUM BIIPOBAIKEHHSIM CY4YaCHUX 3aCO0iB KOMITIOTEPHOTO MOJEJIIOBAHHS Y
JIMBapHE BUPOOHULTBO. METOI0 pOOGOTU € HayKOBE OOI'PYHTYBAHHS Ta PO3POOJIEHHS MiAXOLY 0O KOMITIOTEPHO-
IHTErpoOBaHOI0 KOHCTPYKTOPChKO-TEXHOJIOTTYHOIO IIPOEKTYBAHHS CKJIAAHUX KOPITyCHUX BUJIMBKIB i3

BUKOPUCTAaHHAM MAaTEMATUYHOTO Ta KOMH’IOTepHOFO MOJENI0BaHHA [JI1 KEPYBAHHA CTPYKTYypaMU i MEXaHIiYHUMU



BJIACTUBOCTSMMU CIIJIABIB. Y IucepTaLii IpoaHali3oBaHO Cy4aCHI METOIU IIPOEKTYBAHHS KOPIIYCHUX BUJIMBKIB,
IOCJIiIKeHO BIJIMB KOHCTPYKTUBHUX, TEXHOJIOTTYHUX i MaTepiao3HaBurx (akTopiB Ha SIKICTb JIUTUX BUPOOIB.
3anpornoHOBaHO CXeMY KOHCTPYKTOPChKO-TEXHOJIOTTYHOTO ITPOEKTYBAHHSI i3 3aCTOCYBAHHSM 3BOPOTHUX 3B'SI3KiB
MIXX OKpEMMMHU €TalaMy, 10 J03BOJIsE BpaXOBYBAaTU Pe3yJIbTaTh MOZEJIIOBAHHY IIif] Yac BUOOPY ONTUMAIbHUX
TEXHOJIOTIYHUX pilleHb. PO3p06s1eHO Mifxif, 0 BU3HAYEHHS ONITMMAJIbHOI CTpaTeTii MPOEKTYBAHHS HA OCHOBI Teopii
CTAaTUCTUYHUX irop, siKuii 3ab6esnedye ¢popmasisaliiio npouecy NpuiHITTS pilleHb B YMOBaX HEBU3HAYEHOCTI.
3anponoHoOBaHO NPUHUMI Kiacuikalii cTpaTeriil IpOeKTYBaHHS 32 TPbOMAa OCHOBHMMU CKJIAJJOBUMU:
KOHCTPYKTUBHOIO, TEXHOJIOTIYHOIO Ta MaTepiao3HaBYOIO, 10 LO3BOJISIE MiIBULIUTH OO PYHTOBAHICTh BUGOPY
TEXHOJIOTii BUTOTOBJIEHHS] KOPITyCHUX BUJIMBKIB. [IpakTU4YHY NepeBipKy 3alIPONIOHOBAHOrO MiX0y BUKOHAHO Ha
IIPUKJIaJi KOpIycy 6JIOK-KapTepa ABUTyHA BHYTPIIIHbOTO 3rOPSIHHS 3 A/IIOMiHIEBUX CIJIABiB, YaBYHY Ta CTaJi. 3a
IOTIOMOTOI0 KOMITIOTEPHOTO MOJIEJ/IIOBAHHS NOCJIIPKEHO MTPOL,ECH 3all0BHEHHS (POPMU, KpUCTai3alii Ta
dbopmyBaHHS BHYTpIlIHIX fedeKTiB, BUBHAYEHO pallioHaNbHi KOHCTPYKILil IMBHUKOBUX CUCTEM i MIJIIXU MiHiMi3arii
ra3o-ycaikoBoi IOPUCTOCTi. Y pOOOTi TaKOX JOCJIIIPKEHO BIIJIMB PEXUMIB iHIYKLiHOI I1aBKK, MOgM(iKyBaHHS Ta
CKJIaJly XOJIOJHOTBEPLiIOUMX CyMillell Ha POPMYBaHHS CTPYKTYPHU i MEXaHIYHUX BJIACTUBOCTEN KOPIYyCHUX
BUJIMBKIB. 3aIIPOIIOHOBAHO AiarHOCTUYHI [TPaBUJla OLIiHIOBAaHHS TEMIIEPATYPHOIO PEKUMY IJIaBKU Ta BUKOHAHO
ONTUMI3aLlil0 CKJIaZy CTPU>KHBOBUX CyMilllell 32 KOMIIJIEKCOM TEXHOJIOTIYHUX KpuTepiiB. HaykoBa HOBM3HA pobOTH
IoJIsITae y CTBOPEHHI kiacugikallii KOpIyCHUX BUJIMBKIB, po3po06JieHHi (popManbHOrO ONUCY CTPaTerii
KOHCTPYKTOPCBKO-TEXHOJIOTIYHOTO IIPOEKTYBAHHS, 3aCTOCYBaHHI METO[IiB T€Opii CTATUCTUYHUX irop [jis1 BUOOPY
ONTUMAaJIbHUX PillleHb, YOCKOHAJIEHHI METO/iB OL[iHIOBaHHS €(QeKTUBHOCTI IPUOYTKIB Ta PO3BUTKY MiJIXOZiB 10
IIPOrHO3yBaHHS AedeKTiB i KepyBaHHS CTPYKTYPOIO Ta MEXaHIYHMMU BJIACTUBOCTSIMU CILIaBiB. [IpakTHyHe 3HaYeHHS
OTPUMAaHUX PE3YJIbTATIB I10JIIra€ Y MOKJIMBOCTI BUKOPUCTAaHHS 3alIpOIIOHOBAaHMX METOIB Ha MiANpUeMCTBAX
JIUBAPHOTO BUPOOHUIITBA 1715 MiJBULIEHHS SIKOCTI KOPITYCHUX BUJIMBKIB, 3MEHIIEHHS KiJIbKOCTi Ae(eKTiB,
onTUMi3aLlii TEXHOJIOTIYHUX PEXKUMIB i 3HUKEHHSI BUPOOHUYNX BUTPAT. Pe3yabTaTul JOCTIIKEHHSI MOXYTh OyTH
BUKOPUCTAHI Iif] 4aC POEKTYBAaHHS HOBUX TEXHOJIOTIYHUX MPOLECIB, a TAKOXK Y HAYKOBIiM Ta OCBITHIN JisSJIBHOCTI.
OTpumaHi pe3ysbTaT NigTBEPIKYIOTh €(PEKTUBHICTb 3aIIPOIIOHOBAHOTIO MiX0AY [0 KOMITIOTEPHO-iHTEIPOBAHOIO
KOHCTPYKTOPCBHKO-TEXHOJIOTIYHOTO MPOEKTYBAHHS CKJIAIHUX KOPITyCHUX BUJIMBKIB i CTBOPIOIOTb OCHOBY 1151

NOJAJIbIIOrO PO3BUTKY LIM(POBUX TEXHOJIOTIH Y Cy4aCHOMY JINBAPHOMY BUPOOHUIITBI.

2. The dissertation is devoted to solving an important scientific and technical problem related to improving the
design and technological development of complex housing castings with the possibility of controlling the structure
and mechanical properties of alloys. The relevance of the research is determined by the need to improve casting
quality, reduce material consumption and production costs, and expand the use of modern computer modeling
technologies in foundry engineering. The aim of the research is to develop and scientifically substantiate an
approach to computer-integrated design of complex housing castings based on mathematical and computer
simulation for controlling alloy structure and mechanical properties. The dissertation analyzes current approaches
to the design of housing castings and investigates the influence of design, technological, and material factors on
casting quality. A design scheme incorporating feedback between individual design stages is proposed, enabling
simulation results to be considered when selecting optimal technological solutions. A method for determining the
optimal design strategy based on statistical game theory is developed, allowing the decision-making process to be
formalized under conditions of uncertainty. A classification principle for design strategies is proposed, consisting
of three interconnected components: design, technological, and material components. This approach improves the
selection of rational technological solutions for manufacturing housing castings. The proposed methodology was
verified through the design of an internal combustion engine cylinder block casting made of aluminum alloy, cast
iron, and steel. Computer simulation was used to analyze mold filling, solidification, and internal defect formation.
Rational gating system designs and methods for minimizing gas-shrinkage porosity were determined. The
dissertation also investigates the influence of induction melting conditions, alloy modification, and no-bake core
mixtures on the formation of alloy structure and mechanical properties. Diagnostic rules for evaluating melting
temperature conditions are proposed, and the composition of no-bake core mixtures is optimized using multiple
technological criteria. The scientific novelty of the research consists in the development of a classification of



housing castings, a formal description of design strategies, the application of statistical game theory to optimize
design decisions, the improvement of methods for evaluating riser efficiency, and the further development of
approaches for predicting casting defects and controlling alloy structure and mechanical properties. The practical
significance of the obtained results lies in the possibility of applying the proposed methods in foundry production
to improve casting quality, reduce defects, optimize technological parameters, and decrease production costs. The
developed approaches can be used in the design of new casting technologies as well as in scientific research and
higher engineering education. The obtained results confirm the effectiveness of the proposed computer-
integrated approach to the design of complex housing castings and provide a basis for the further development of
digital technologies in modern foundry engineering.
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InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Haymuk Banepiit BraguneHosud

2. Valeriy V. Naumyk

KBasigikamis: n. . u., npodecop, 05.16.04

InenTudgikarop ORCID ID: 0000-0002-0657-4510

JoparkoBa iHdopMmauist: https://www.webofscience.com/wos /author /record /HTL-4035-2023
IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHIBEpCUTET "3aM0pizbKa MO TeXHIKa"
Kopg, 3a €IPIIOY: 02070849

Micue3HaxoaKeHHS: By KyKoBCbKoro, 3anopixoks, 3anopisbkuii p-H., 69063, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. Tkauyk MuKoJia AHaTOJiIOBUY

2. Mykola A. Tkachuk

KBasidikamnis: n.1.1., mpodecop, 20.02.14

InenTudikarop ORCID ID: 0000-0002-4174-8213

JoparkoBa iHpopmamist: https:/ /www.webofscience.com /wos /author /record /1.-1662-2018

IloBHE HaliIMEHYBaHHS IOPUANYHOI 0CO0M: HauionanbHuii TexHiYHMIA yHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IpizBume Im's I10-6aTbKOBI Abomin JIMUTpo OJieKcannposuy

rOJIOBH pagu



Biacue IIpizBume Im's [10-6aTbKOBI Apomin JIMuTpo OJiekcannpoBuy

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimanbHuMil 3a MiArOTOBKY lenses I1asno Ceprifiopuda
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




