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Pedepar:

1. Inceprariist 3arasibHUM 06csiroM 112 CTOPIHOK CKJIaa€eThCsl 3 aHOTallil, BCTYIY, ITTHA PO3iiB, BUCHOBKIB, CIIUCKY
BUKOPUCTAaHUX JKepeJ, 5 NoJaTKiB Ha 19 cTopiHkax fKi MicTaTh 2 Tabnuui. JucepraniiiHa po6oTa mictuth 30
TabauLp, 43 pUCYHKa, CIUCKOK BUKOPUCTaHUX JKeper i3 107 HaliMmeHyBaHb. MeTa gucepTaliiHoi poboTH -
MiJBUIIEHHS TEXHOJIOTIYHUX i MEXaHIYHUX BJIACTUBOCTEN JIMBAaPHUX Ta MeOPMOBAHUX AJIIOMiHIEBUX CIIIaBiB
cucrem Al-Si, AI-Mg-Sc 11 BUTOTOBJIEHHS BUPO0iB PaKeTHO-KOCMIYHOI TEXHIKM, HA OCHOBI BCTAHOBJIEHUX
3aKOHOMipHOCTEN (POPMYBaHHS CTPYKTYPH i BJIACTUBOCTEN CILJIaBiB NP1 MOAM(DiKyBaHHI HAHOJUCIIEPCHUMU
KoMIIeKcaMu. O6'eKT JOCIIIPKEHHS — MTpoLiecy (OPMYyBaHHS CTPYKTYPU Ta BJIACTUBOCTEH JIMBAPHUX aAJIIOMiHi€EBUX

criaBiB cuctemu Al-Si Ta tedpopmoBaHuX anoMiHieBux crasiB cuctemu Al-Mg-Sc nipu mopudikyBaHHi. [Ipenmer



IOCJIiIKEHHS — 3aKOHOMIPHOCTI (POPMyBaHHS CTPYKTYPH, MiJIBULIEHHS TEXHOJIOTIYHNX, MEXaHIYHUX BJIACTUBOCTEN
anoMiHieBUx JuBapHUX criasiB AK9y, AJI4C ta nedopmoBanoro criaBy Mmapku 1545 npu moaudikyBaHHI
HaHOJXCIIEPCHMMU KOMIIO3ULiIMU. MeTonu nocigkKeHHs. [Ipy BUKOHaHHI JOCIIII)K€Hb BUKOPHUCTOBYBAJIN
KOMILJIEKC CY4YaCHUX METOJIB AOCIiIKEHb. METOIOM ONTUYHOI MiKpPOCKOIIIi OL[iHIOBaIX MIKDOCTPYKTYPY
aJoOMiHi€eBUX JIMBapHUX Ta 1edOPMOBAHOTO CIJIABIB [0 Ta Micyis Monn@ikyBaHHS. Bu3HaueHHi TeXHOJIOTIuHI
BJIACTUBOCTI CIIJIABiB i iX pO3IJIaBiB: PiIKOTEKYYOCTi, TPILIMHOCTINKOCTI, Fa30BOi IOPUCTOCTI, 3BAPIOBAHOCTI.
CepepHiil po3Mip 3epHa BUBHAaY€HO METOAOM CTEPUOMETPUYHOI MeTasnorpadii. XiMiuHMii ck1af CIjaBiB BUBHAYEHO
METO/IOM CIIEKTPAJILHOTO aHasi3y Ha KBaHTOMeTpi Turty MOC-4. BusHaueHHs (a30BOro CKIany CIJIaBiB IPOBELEHO
3 BUKOPUCTaHHSIM PEHTI€HOCTPYKTYPHOTO aHasli3y Ha yHiBepcasbHOMy nudpaxkromerpi JPOH-2.0. BunipobyBaHHs
MEXaHiYHUX, TEXHOJIOTIYHMX BJIACTUBOCTEN CIJIaBiB [IPOBEAEHO 3TiflHO 3 AiI0YMMU CTaHAapTamu. [IpoBeneHo
CTaTUCTUYHY 0OPOOKY eKCIIepMMEHTAIbHUX pe3yJIbTaTiB B cepeposuli Microsoft Office 3 BukopucTanHsIm
nporpamu Microsoft Excel. IIpoBezieHO BUIpo6yBaHHSI Ha KOPO3iliHy CTilKiCTb JTMBapHUX Ta Je(POPMOBaAHUX
ayoMiHieBUX cI1aBiB. [[pakTYHe 3HAUEHHSI OTPUMAaHUX pe3yJibTartiB: 1. Po3pobsieHo croci6 06podKy IMBapHUX
AJIIOMiHi€EBUX CI1JIaBiB KOMIIJIEKCHUM MOAU(IKaTOpoM 3 po3MmipoM dacTok 50...100 HM, Ha OCHOBI HAHOAUCIIEPCHUX
nopoukiB. Po3po6yienuti crocib 3axuiieHo nareHToM YKpaiHyu Ha KOpUcHY Moaenb N2 157286, C22C 1/06 (2006.01)
«Crioci6 oep>kaHHS BUJIMBKIB 3 CUIIyMiHiB». 2. PO3p006JieHi TeXHOJIOTiuHI napameTpu MoaudiKyBaHHS CILIaBiB 3
BBEJIEHHSIM OIlepallii TepMo4acoBoi 06po6Ku po3iiaBy npu temnepatypi 750 o Ha npoT43i 10 xBusnuH. 3. Po3pobiieHi
«TexHonoriyna iHcTpykuis TI N2 102.25210.00377 3 npuroTyBaHHs alioMiHieBoro criasy AJl4, MmoaudikoBaHOro
KOMILIEKCHUM HaHOMOZM(}iKaTOpOM Ha OCHOBI CHJIIUAY MarHiio ta Kap6iny kpeMHio» (Bixg 11.06.2024) ta
«TexHosoriyHa iHcTpykuis TI N2 102.25210.00376 3 npuroTyBaHHs ajltoMiHieBoro ciany 1545 cucremu Al-Mg-Sc,
MO 1(PiKOBAaHOTO KOMIIJIEKCHUM HaHOMOAM()IKaTOPOM Ha OCHOBI CUJIILIMAY MarHilo Ta Kapo6iny KpeMHio» (Bif
11.06.2024), sixi BipoBaAXKeHi y TMBapHOMY BUPOOHUIITBI Jlep>kaBHOTO MiAnpueMcTBa «BupobHuye 06'eJHaHHS
I[TliBpeHHUI MalMHOOYIiBHUI 3aBof, imeHi O. M. MakapoBa». OTpUMaHO J0CIiTHO-TIPOMUCIIOBI IapTii BUIIMBKIB
moaudikoBaHux crasiB AK94, AJI4C Ta 1545 3 BUCOKMM KOMITJIEKCOM MEXaHiYHUX Ta TeXHOJIOTIYHUX
BJIACTMBOCTEM. Pe3ysibTaTi poOOTH BIIPOBAKEHI IPM OTPMMaHHI JIMBapHUX anoMiHieBux cnnasiB AK94, AJI4C ta
IepopMOBaHOro CIiaBy 1545 y mpoMuCIOBUX YMOBax [lep>kaBHOro niarnpuemcTsa «BrupobHuye 06'etHaHHS
I[TliBpenHui MammHOOYiBHUI 3aBog, imeHi O. M. Makaposa» (akt Big 04.02.2025 p.). 4. YIO0CKOHAJIEHO peXKUM
TEPMO3MIIHIOI0U0i 0OPOOKU 3aroTOBOK 3i cIyaBiB AK94, AJI4C, Moau(dikoBaHUX KOMIIEKCHUM MOIUQIKaTOpoM
Mg28Si i SiC, gaxui1 Bifpi3HAETbCA Bif, iCHYI0OYOr0 3MEHIIEHHAM 4aCcy BUTPUMKU JeTajell IIpU TEMIIEPATYpi
3arapTyBaHHS Ta CKOPOYEHHSIM 4Yacy CTapiHHs. 5. MaTepianu nuceprauii BIpOBaKeHO Y HaBYaJIbHUMN IIPOLIEC
JHIIPOBCHKOTO HalliOHAJIbHOTO YHiBepcuTeTy iMeHi Osecst 'onuapa (akT Bif, 28.02.2025) npy BUBYEHHI TUCLUILIIH
«TexHos0Tiss 06pOOKHU clieliabHUX MaTepianiBy, «Koposis crsasiB aBiallilHO-KOCMiYHOI TEXHIKUY,
«HaHoMarepianu i HAaHOTEXHOJIOTiI», «MaTeMaTUYHEe MOJIEJIIOBAHHS Ta ONTUMIi3allisl TEXHOJIOTIYHUX [IPOLECIB i

mMarepiamiiB» Ipu MiAroToBIli 6aKasaBpiB Ta MaricTpiB 3a crernianbHicTIO 132 MaTepias03HaBCTBO.

2. The dissertation, comprising 112 pages, includes an abstract, introduction, five chapters, conclusions, a list of
references, and five appendices totaling 19 pages, which contain 2 tables. The dissertation contains 30 tables, 43
figures, and a list of 107 references. The aim of the dissertation is to enhance the technological and mechanical
properties of cast and wrought aluminum alloys of the Al-Si and AlI-Mg-Sc systems for the production of
aerospace components, based on identified patterns of structure and property formation during modification with
nanodispersed complexes. The object of the study is the processes of structure and property formation of Al-Si
cast aluminum alloys and Al-Mg-Sc wrought aluminum alloys during modification. The subject of the study is the
regularities of structure formation and improvement of technological and mechanical properties of AK9ch, AL4S
aluminum casting alloys and wrought alloy grade 1545 when modified with nanodispersed compositions. Research
methods: A comprehensive set of modern research methods was used in this study. Optical microscopy was used
to assess the microstructure of cast and wrought aluminum alloys before and after modification. The technological
properties of the alloys and their melts were determined: fluidity, crack resistance, gas porosity, and weldability.
The average grain size was determined by stereometric metallography. The chemical composition of the alloys was
analyzed using spectral analysis with an MFS-4 quantometer. The phase composition of the alloys was determined



using X-ray structural analysis with a DRON-2.0 universal diffractometer. Mechanical and technological properties
were tested according to applicable standards. Statistical processing of experimental results was carried out using
Microsoft Office and Microsoft Excel. Corrosion resistance tests were performed for both cast and wrought
aluminum alloys. Practical significance of the results: 1. A method for processing cast aluminum alloys with a
complex modifier based on nanodispersed powders with particle sizes of 50-100 nm was developed. This method
is protected by Ukrainian utility model patent No. 157286, C22C 1/06 (2006.01) "Method of Producing Castings
from Silumins." 2. Technological parameters for alloy modification were developed, including the addition of a
heat-holding operation of the melt at 750 o for 10 minutes. 3. Technological instructions were
developed:"Technological Instruction TI No. 102.25210.00377 for preparing AL4 aluminum alloy modified with a
complex nanomodifier based on magnesium silicide and silicon carbide" (dated 11.06.2024) and "Technological
Instruction TT No. 102.25210.00376 for preparing 1545 aluminum alloy of the Al-Mg-Sc system modified with a
complex nanomodifier based on magnesium silicide and silicon carbide" (dated 11.06.2024), which were
implemented in the foundry production of the State Enterprise "Production Association Yuzhny Machine-Building
Plant named after O. M. Makarov." Pilot-industrial batches of modified AK9ch, AL4S, and 1545 alloys were
produced, exhibiting high levels of mechanical and technological properties. The results were implemented in
industrial production at the Yuzhny Machine-Building Plant (implementation act dated 04.02.2025). 4. The heat
treatment regime for blanks made of AK9ch and AL4S alloys modified with a complex modifier of MgnSi and SiC was
improved, resulting in reduced soaking time during quenching and shorter aging time compared to the existing
methods. 5. The dissertation materials were introduced into the educational process at the Oles Honchar Dnipro
National University (implementation act dated 28.02.2025) in the study of courses such as "Technology of Special

Materials Processing," "Corrosion of Aerospace Alloys," "Nanomaterials and Nanotechnologies," and "Mathematical
Modeling and Optimization of Technological Processes and Materials" for bachelor’s and master’s degree students

in the specialty 132 - Materials Science.
Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHgamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 115 3a0e3Me4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
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o JlaBupiok A.B. Bubip HaHO#uMCIIepcHOro Moau(ikaTopa JIMBapHUX allOMiHi€eBUX CIJIaBiB. Bukivku ta
npo6sieMu cy4acHoi Hayku». [EnexrponHuii pecypc]. 2023. - T. 1. - C.242 - 246. DOL:
https://doi.org /10.15421 /cims.1

HaykoBa (HayKOBO-TeXHi‘{Ha) HpO,ILyKI.liSIZ MarTepiaau; MeToy, Teopii, rinoresun

ComniasibHO-€KOHOMIYHA CIPSIMOBAHICTb: CTBOPEHHS MPUHIMIIOBO HOBOI MPO/KILii (MaTepiatis,

TEXHOJIOTI} TOIO) 4J1s1 3a0e3MeYeHHs] eKCIIOPTHOrO NIOTEHIialy Ta 3aMillleHHIO iIMIIOpTY; €KOHOMIsl eHepropecypcis
OxoponHi gokymeHTH Ha OIIIB:
Bunaxonu, KOpPUCHiI MOJieJIi, MPOMUCIIOBI 3pa3Ku

Crnocib ofep>kaHHs BUJIMBKIB 3 aJIIOMiHi€BYMX CIIJIaBiB 3aXUIEHO NATEHTOM YKpaiHM Ha KOPUCHY MOAieslb N2
157286, C22C 1/06 (2006.01) «Crioci6 omep>kaHHS BUIUBKIB 3 CUITyMiHiB».

BrnpoBazykeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0120U102240; 0123U101855; 0122U200073.

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. INonimko Cepriit OneKciioBUY

2. Serhii Polishko

KBasigikamis: . . 1., gou,, c.H.c., 05.02.01

Imentudikarop ORCID ID: 0000-0003-4388-2317

JoparkoBa iHpopmawuist: https:/ /www.webofscience.com /wos /author /record /2142623
https://scholar.google.com /citations?user=Pre_5BMAAAAJ&hl=ru
https:/ /www.scopus.com/authid /detail.uri?authorld=57218885277

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: J[HINMPOBCLKMII HAlliOHALHKI yHiBEpCUTET iMeHi Osecs
['oHyapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 72, JHinpo, JHipoBcbKui p-H., 49045, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. MitgeB Osekcanap AHATOJINOBUY

2. Oleksandr Mityayev
KBasigikamis: n.1.1., npodpecop, 05.02.01
InenTudikarop ORCID ID: 0000-0001-9034-1359

JoparkoBa inpopmamnist:

http: / /www.scopus.com/inward /authorDetails.url?authorID=6508184791&partnerID=MN8TOARS
https://scholar.google.com.ua/citations?user=RSPsPyAAAAAJ&hl=uk&oi=ao

https://publons.com /researcher /3221969 /olexandr-mityaev/

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil yHiBEpCUTET "3anopizbka nosiTexHika"
Kopg 3a €IPIIOY: 02070849

Micue3HaxoaKeHHS: By KyKoBcbKoro, 6y, 64, 3anopixoks, 3anopisbkuii p-H., 69063, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. barmok 'eHHamiyi AHATOJIIMOBUY

2. Bahliuk Hennadii A.

KBasidikanis: g.1.1., unen-kop. HAH Vkpaiuu, 05.16.06
InenTudgikarop ORCID ID: He sacrocosyerncs

HoparkoBa iHpopmauist: https://scholar.google.com /citations?user=XFkjuk4AAAAJ&hl=uk
https:/ /www.scopus.com/authid /detail.uri?authorld=7003663169

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT IPO6IIEM MaTepianosHaBCTsa im. I. M. dpaniesuya

HaujonanbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416930

Micue3HaxoaKeHHS: ByJ. OmengHa Ilpinaka, 6ya. 3, Kuis, 03142, Ykpaina
dopma ByracHOCTI: [lepxkasna

Cdepa ynpaBiiHHS: HaujonasnbHa akajeMis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. AronioBa TetsiHa AHartoJtiiBHa

2. Tetyana Ayupova



KBasigikanis: x.r.u., gor., 05.16.01
Imentudikarop ORCID ID: 0000-0002-5706-4211

JoparkoBa iHdopmanist: https://scholar.google.com.ua/citations?user=n127XvYAAAAJ&hl=uk&oi=sra
https:/ /www.scopus.com /authid /detail.uri?authorld=6504467426

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi lep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micue3HaxoO KeHHS: By JlazapsHa, 6yz. 2, JIninpo, JHImposchbKkuil p-H., 49010, Vkpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenzeHTu

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Tkayos IOpiit BaneHTMHOBUY

2. Yury V. Tkachev

KBasigikamnis: . . u., gouenr, 05.07.02
InenTudikarop ORCID ID: 0000-0003-1556-2463
JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57222178695

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: J[HINMPOBCHKMIt HAlliOHAILHKIT yHiBEpCUTET iMeHi Osecs

['onuapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekT Hayku, 6ya. 72, JHinpo, JHinpoBcbKui p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBitiHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI

BaacHe IlpizBume Im'st IIo-6aTbKOBI Manpko Tamapa AHTOHIBHA
TOJIOBH paju

ByacHe IlpizBume Im'st Ilo-6aTbKOBI Mamubko Tamapa AHTOHIBHA
TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY Hocosa Tersna Banepiisna

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




