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1. 3akoHOMIpHOCTI BIJIMBY JIeTyBaHHS rajiemM Ha OpMyBaHHS CTPYKTYPH i BIaCTUBOCTEN CIie4eHUX MaTepiaiB

(dyHKLiOHAJIBHOTO NIPU3HAYEHHS Ha OCHOBI Fe Ta Al

2. Regularities of the influence of gallium doping on the formation of the structure and properties of sintered
materials of functional purpose based on Fe and Al

Pedepar:

1. Inceprarnist Ha 3000YTTSI HAYKOBOTO CTYIIEHs KaHMaTa TeXHIYHUX HayK 3a creuianpHicTio 05.16.06 «ITopormkosa
METaJIyprist i KOMNO3uLiKHI MaTepianu» (13 MexaHiuHa iHmkeHepist). — [HCTUTYT Npo6sieM MaTepiaso3HaBCTBA iM. 1.
M. ®panuesnya HAH Ykpainu, Kui, 2025. Jlucepralis NpUCBsiu€Ha BUPIilIEHHIO HAYKOBO-TEXHIUHO] 3a1a4i —
mocimkeHHIo (a30BUX Ta CTPYKTYPHUX IlepeTBopeHsb B cucteMax Fe - Ga ta Fe - Ga - Al Ta po3po6JieHHIO
MIOPOLIKOBUX MAarHiTOCTPUKLIMHUX MaTepiajliB Ha iX OCHOBI 3 ONITUMAaJIbHUM KOMIIJIEKCOM MarHiTHUX, MEXaHIYHUX
Ta aHTUKOPO3iliHMX XapaKTepUCTUK. BUBYEHO 0cO6MBOCTI (pa30- Ta CTPYKTYPOYTBOPEHHSI B IOPOIIKOBUX
marepianax cucrem Fe - Ga, Al - Ga ta Fe - Al - Ga ta gocnigkeHo KOHKypyouni BivB Al Ta Ga Ha CTPYKTypo- Ta
dazoyTBOopeHHs MaTtepianiB Fe-(17...22) % (mac.).(Ga + Al). BuueHo BriuB jerywouux gomimok Ni ta Ga Ha rpouecu



TepMiqHOro cuHTe3y B cucrtemax Fe - (Ti - C) ta Fe - (Ti - B4C) Tta BusBI€HO HMigBUILIEHHS ONOPY KOPO3ii mpu
OolHO4YacHOMY JieryBaHHs ix B i Ga. BuyeHo BriuB Al Ta 60puziB, HITpUiB i Kap6ifiB TUTAHY HA XapaKTEPUCTUKU
IIPY>XKHOCTI i MiLlHOCTi MaTepiaiB cuctemu Fe - Ga B yMOBax CTUCKaHHS Ta BUTMHY. Hait6inpmunii eexT 3MillHEHHS
BUsIBJIEHUI B MaTtepiaini cknany (Fe 21,4Ga) 5% (06.) TiB2, njis sKOro Meska Mpy>KHOCTi CTaHOBUTD 67113bK0 1000
MIIa, a minHicTh HabmxkaeTbcs 7o 1500 MIla. Po3pobisieno gocnigHuii cteny aas ¢ikcarii 3a1eXHoCTel MarHiTHOi
ingyKuii B pepomarHiTHUX MaTepiasax Bif, Hallpy>Ke€HOCTi 30BHIIHBOI'O MarHiTHOro 10Jis. BcTaHOBJIEHO, 1110
marepianu Fe 22,5 % Ga, (Fe 22,5 % Ga) + 5% (06.) (TiB2; TiC; TiN) Ta Fe 19,3Ga 1,75A1 MatoTb MarHiTOCTPUKIIiO BUIILE
210, 180...150 Tta Bume 130 ppM BinnosigHo. 1i moKa3HMUKY NEPEBUILYIOTh PiBEHb TPOMUCJIOBUX MArHiTOCTPUKLIHUX
marepiasiB Ha ocHOBI Fe, neroBanux Ni, Co, V, Mo, Cr (50...100 ppm) Ta nopomkoBux criasiB Fe 22 % (mac.). Ga
(80...150 ppm). Po3pob:ieHi NOpPOIIKOBI MaTepiasu MaloTh IlepeBaru nepeg autTuMu martepiasiamu Fe - Ga, ockinbku

BXKE Ha €Talli KOMIIAKTYBaHH CyMillleil MOJKHA OTPUMYBATU HEOOXiZHY (POPMY i TOBIIMHY BUPOOIB.

2. Honcharuk D. A. Regularities of the influence of gallium doping on the formation of the structure and properties
of sintered materials of functional purpose based on Fe and Al. Qualification scientific work in the form of a
manuscript. Dissertation for the degree of Candidate of Technical Sciences in the specialty 05.16.06 "Powder
Metallurgy and Composite Materials" (13 Mechanical Engineering). - Institute of Problems of Materials Science
named after I. M. Frantsevich NAS of Ukraine, Kyiv, 2025. The dissertation is devoted to solving a scientific and
technical problem - the study of phase and structural transformations in the systems Fe Ga and Fe Ga Al and the
development of powder magnetostrictive materials based on them with an optimal set of magnetic, mechanical
and anti-corrosion characteristics.The features of phase and structure formation in powder materials of the Fe -
Ga, Al - Ga and Fe - Al - Ga systems were studied and the competing influence of Al and Ga on the structure and
phase formation of materials Fe - (17...22) wt.% (Ga + Al) was investigated. The influence of alloying impurities Ni
and Ga on the processes of thermal synthesis in the Fe - (Ti - C) and Fe - (Ti - B4C) systems was studied and an
increase in corrosion resistance was found with simultaneous alloying of them with B and Ga.The influence of Al
and borides, nitrides and carbides of titanium on the characteristics of elasticity and strength of materials of the Fe
- Ga system under compression and bending conditions was studied. The greatest strengthening effect was found
in the material of the composition (Fe - 21.4Ga) 5 vol.% TiB2, for which the elastic limit is about 1000 MPa, and the
strength approaches 1500 MPa. A research stand has been developed to record the dependences of magnetic
induction in ferromagnetic materials on the strength of the external magnetic field. It has been established that
the materials Fe - 22.5 wt. % Ga, (Fe - 22.5 wt. % Ga) + 5% vol.% (TiB2; TiC; TiN) and Fe - 19.3 wt.%Ga - 1.75 wt.% Al
have magnetostriction above 210, 180...150 and above 130 ppm, respectively. These indicators exceed the level of
industrial magnetostrictive materials based on Fe, doped with Ni, Co, V, Mo, Cr (50...100 ppm) and powder alloys Fe
- 22 wt. % Ga (80...150 ppm). The developed powder materials have advantages over cast Fe - Ga materials, since
the required shape and thickness of the products can be obtained already at the stage of compaction of the

mixtures.
Jep>kaBHHH peecTpaniiiHuil Homep [iP:
IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TeXHIKH: HoBi peyoBuHY i MaTepianu
CrpareriyHuii NpiopUTEeTHUI HANIPSIM iHHOBaLiMHOI AiSIIBHOCTI: He 3acTOCOBY€ThCA
ITizcyMKH BOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS
Iy6sikaii:
e 1. Bagliuk, G.B., Maximova, G.O, Goncharuk, D.A. Molchanovska G.M., Shishkina Yu.O. The Structurization and
Phase Formation of Fe-Ti-Ni-B4C Alloys in Thermal Synthesis. Powder Metallurgy and Metal Ceramics, 2022.
Vol. 61, P. 169-179. https://doi.org/10.1007 /s11106-022-00304-x.
e 2. Bagliuk, G., Maksimova, G., Mamonova, A. Goncharuk D. The Structure and Phase Composition Acquired by

Fe-Ti-Ni-C Alloys in Thermal Synthesis. Powder Metall Met Ceramics, 2020. Vol. 59, P.171-178.
https:/ /doi.org /101007 /s11106-020-00149-2.



¢ 3. Bagliuk G., Maximova G., Bezdorozhev A. , Goncharuk A. Effect of Ni addition on structure formation at in-
situ synthesis of TiC hardened Fe-based powdered alloy. Material Science. Non-Equilibrium Phase
Transformations, Year III, Iss. 5, 2017. P.172 175. https: / /stumejournals.com /journals /ms /2017 /5 /172.

¢ 4. Goncharuk, D.A.,, Baglyuk, G.A. Interaction between Fe-Ti-B4C Powder Charge Components During
Heating. Powder Metalurgy and Metal Ceramics, 2013. Vol. 51. P.547-553. https://doi.org /10.1007 /s11106-
013-9466-1/

e 5. bomuukas H.B, Kymesckas H.®., barmok I'.A., Kyposckuii B.fI., T'onuapyk [I.A. CpaBHUTE/IbHAS
XapaKTepUCTHKAa HAaHOMIOPOIIKOB Ha OCHOBE KeJjI€3a, OJYYEHHBIX CUHTE30M U3 OKCAJIaTOB U LIUTPATOB.
Jonogini HanioHanbHOi akapeMii Hayk Ykpainu. — 2014. N2 2. C. 92-97.

¢ 6. 'onuapyk [I.A., barmok I'.A., Xomenko O.1., HoBuyenko B.M., I'punadescekuit O. M. CTpyKTypa i BIaCTUBOCTI
MatepianiB Fe - Al - Ga B 0651aCTi KOHIIEHTpalliii, 30araueHux 3ai3oM. Ycrixyu Mmarepiano3HaBcTsa, 2024. Bur.
Ne 8 /9, Kuis: IIIM im..M. ®panuesuua HAH Ykpainuy, C. 97-111. https: / /doi.org /10.15407 /materials2024.08-
09.010.

o 7.T'onuapyk II.A., I'pinayeBcokuii O.M., Xomenko O.B., MonmdyanoBcbKa .M., Makcumosa I'.O. JlociigkeHHs
ocobnmBocTei GopMyBaHHS CTPYKTypH ciiaBy Fe 55% (mac.). Ga. Haykosi HoTtatku, 2022. Bun. N 73. c. 171-
176. https: / /doi.org /10.36910 /775.24153966.2022.73.

¢ 8. Tonuapyk [I.A. , XomeHko O.1., MosmyanoBcbka I"M., HosidyeHko B.M. Oco61BOCTi CTPyKTypO- Ta
¢dasoyrBopeHHs B cucteMi Fe - Ga - Al. Yenixu matepianosHascTBa, 2022. Bun. N2 4 /5, Kuis: ITTM im.I.M.
®panuesuya HAH Ykpainmy, C. 65-73. https:/ /doi.org /10.15407 /materials2022.04-05.065

e 9. T'onuapyk [I.A., barmiok I''A., XomeHKO A.A. HoBbl€ KOHCTPYKLIMY BbICOKODHEPTETUYECKUX YCTPOVICTB [IJIS1
TOHKOTO U3M€JIbY€HNsI IOPOIIKOBBIX MaTepUaIoB. BiCHUK HallioOHAJIbHOTO TEXHIUYHOTO yHiBepcuTeTy «XIII»,
XapkiB, 2013. N2 57 (1030) c. 154-159

¢ 10. Tonuapyk, [. A., bBariiok I'. A. PeakiinoHHBIM TepMUYECKUI CHUHTE3 KOMIIO3UTHOM I'yOKU 13
OpUKeTHPOBaHHbBIX OPOIKOBbIX cMecell cucteM Fe - Ti-B-C. Bicuuxk HTYY «KIll». MammHo6ymyBanHs: 2011.
Bum. N2 61, 1.2. C.155 159. https:/ /ela.kpi.ua /items /cefd8b86-5d52-4797-b9b8-a28d050c7c71.

HaykoBa (HayKOBO-T€XHiYHA) MPOAYKILis: MaTepianu; MeTOAH, TeOPii, rinoresu

CoriasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: CTBOPEHHS [PUHLMIIOBO HOBOI PO/AYKIi (MaTepiais,

TEXHOJIOTI! TOIIO) A4J11 3a0€3MeYEHHS eKCIIOPTHOTO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBazykeHHS pe3yJIbTaTiB AHCePTanii: [InanyeTses 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBHMH TeMaMH: N2 0117U000251; N¢ 0119U101412; Ne 0121U108663; N2 0121U108663

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)
Baacue IlpizBuuie Im's I1o-6aThKOBI:

1. barntok 'eHHaniyt AHATOMINOBUY

2. Gennadii A. Bahliuk

KBasigikanis: .1.1., wi-kop.HAH Vkpainu, 05.16.06

InenTudikarop ORCID ID: 0000-0002-2392-2687

JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT IPO6IIEM MaTepianosHaBCTBa im. 1. M. dpanuesnya

HanionanbHoi akamemii Hayk YKpaiHu



Kopg 3a €IPIIOY: 05416930

Micue3HaxoaKeHH: ByJ. OmengHa Ilpinaka, 6ya. 3, Kuis, 03142, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajeMis HayK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Pynp Biktop JIMutpoBrY
2. Victor D. Rud

KBasigikanis: x. r. ., npodecop, 05.16.06

ImenTudikarop ORCID ID: 0000-0001-5025-9510

JoparkoBa iHdpopmamuist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JIylbKuil HAL[IOHAJILHUI TEXHIYHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJL. JIbBiBCEKa, OYA. 75, JIynbK, JIyipkuii p-H., 43018, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. MiHiupKii AHaToOJMiN BayeciaBoBuY

2. ANATOLII V. MINITSKYI

KBasigikanis: 1. 1. n., npodecop, 05.16.06
InenTudikarop ORCID ID: 02070921
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocekT bepecTeiichKuii, oyz. 37, Kuis, 03056, Ykpaina
dopma BiracHoOCTI:

Cdepa ynpaBiriHHS: MiHicrepcTBo OCBiTH i HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu



VIII. 3akr04Hi BimoMocTi

Biacue I'Ipi3que Im's T1o-6aTHLKOBI Barmok ['eHHaznii AHaTONINOBUY
rOJIOBH pagu

Bnacue IpizBume Im's I1o-6aTbKOBI 3ranar-JlosuHcbkuil Ocran bponiciaBoBuY
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY l'onyapyk JIMutpo AHJpiiioBUY

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




