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1. OcobauBoCTi popMyBaHHS Ta BJIACTUBOCTI MAarHiTHOM SIKMX MaTepiajiB Ha 0CHOBI mopouikis criasy FeooSiooBoNboCun 3

HaHOKPHUCTAJIIYHOIO CTPYKTYPOIO

2. Features of formation and properties of soft magnetic materials based on FeooSinooBoNboCun alloy powders with a

nanocrystalline structure

Pedepar/anoTanis:

1. O6’exT — DizKO-TEXHOJOTYHi Npouecu GOpMyBaHHS MarHiToJieJIeKTpUKiB Ha OCHOBI TOPOLIKiB 3 aMOp(HOIO Ta
HAaHOKPHUCTAJIIYHOIO CTPYKTypolo ciiaBy FeooSinooBoNboCun. MeTa — BCTaHOBJIEHHS 3aKOHOMIPHOCTEH BIJIUBY METO/IIB
(pOopMyBaHHSI HOBUX MarHiTO/i€J€KTPUKIB Ha OCHOBI IIOPOIIKiB 3 HAHOKPUCTAJIIYHOK CTPYKTYPOIO CILJIABY

FeSiBNbCu Ha marHiTHi, es1eKTpu4Hi Ta MeXaHiYHi BJIACTUBOCTI MarHiTOIPOBOZIB 17151 3aCTOCYBaHHS B Cy4aCHUX
€JIEKTPOTEXHIYHUX IIPUCTPOSAX. Me€TOIM — ONITMYHA Ta PaCTPOBA €JIEKTPOHHA MIKPOCKOIIis, PEHTT€HOCTPYKTYPHUH i
MIKPOPEHTI€HOCIIEKTPAJILHUI aHAaJli3, BUMIPIOBaHHS TBEPLOCTI Ta MiIKDOTBEPLOCTI 3a BikKkepCcoM, BU3HAYEHHS
HACUITHOI iIJIbHOCTI Ta INIMHHOCTI IIOPOLIKY, TiAPOCTaTUYHE BU3HAYEHHS 1IJIbHOCTI 1 TIOPUCTOCTI,

‘-IOTI/IpbOXTO‘-IKOBI/Iﬁ METO[, BI/IMipIOBaHHFI €JIEKTPOOIIODY, iHIL}/KTI/IBHe 30HAYBaHHA [JI51 BUSHAYE€HHA MarHiTHUX



XapaKTEPUCTHUK. BCTAaHOBJIEHO 3aKOHOMIPHOCTI OTPMMAaHHS NOPOIIKiB ciiaBy FennSinnBoNboCun 3 HaHOKpUCTAYHOIO
CTPYKTYPOIO Ta iX KOMIIAaKTyBaHHS i3 3aCTOCYBaHHSIM OPraHiYHMX i HEOPTraHiYHUX 3B'I30K. 3alIPONIOHOBAHO HOBI
TEXHOJIOTI4HI MifXOIY 4O BUTOTOBJIEHHS MAarHiTOAi€JIEKTPUKIB i3 BUKOPUCTAHHSIM TEIJIOrO NIPECYBaHH4,
noJlippakLiiHUX MOPOLUIKOBUX CyMilllell Ta OPTIAaHALEMEHTHOI 3B's13KHY, 110 3a0€3[€4yI0Th IOKPALLEHHS

KOMILJIEKCY MATHiTHUX, MEXaHIYHUX i eKCIITyaTalliiHAX BJIaCTUBOCTEN. PO3pO6JIEHO TEXHOJIOTIYHUI pEraMeHT
BUT'OTOBJIEHHSI MarHiTOJieJIeKTPUKiB, pe3yJIbTaTH [OCiI>)KeHb BIIPOBAPKEHO Y BUPOOHULITBO IIiJ] YaC BUTOTOBJIEHHS
IOCifIHUX NapTiil MmarHiTonposozis. Chepa BUKOPUCTAHHS — IOPOLIKOBA METAJYPris, €JIeKTPOTEXHIYHA
IIPOMMUCJIOBICTb, BUPOOHMIITBO MAarHiTONPOBOAIB 1151 APOCEIiB, TPAaHCPOPMATOPIB Ta iHMNX BUCOKOYACTOTHUX

€JIEKTPOTEXHIYHUX IIPUCTPOIB.

2. The object is the physical and technological processes of forming magnetodielectrics based on powders of the
FeonSiooBoNboCun alloy with amorphous and nanocrystalline structures. The purpose is to establish the regularities
governing the effect of fabrication methods of new magnetodielectrics based on nanocrystalline FeSiBNbCu alloy
powders on the magnetic, electrical, and mechanical properties of magnetic cores for application in modern
electrical engineering applications. Methods - optical and scanning electron microscopy, X-ray diffraction and
electron probe microanalysis, Vickers hardness and microhardness testing, determination of powder bulk density
and flowability, hydrostatic determination of density and porosity, four-point electrical resistivity measurement,
and inductive sensing for determination of magnetic characteristics. The regularities of obtaining FeonSinonBoNboCun alloy
powders with nanocrystalline structure and their compaction using organic and inorganic binders have been
established. New technological approaches to the fabrication of magnetodielectrics using warm compaction,
polyfractional powder mixtures, and a Portland cement binder have been proposed, providing an improved
combination of magnetic, mechanical, and service properties. A technological process specification for the
manufacture of magnetodielectrics has been developed, and the research results have been implemented in the
production of pilot batches of magnetic cores. Field of application - powder metallurgy, the electrical engineering
industry, and the manufacture of magnetic cores for chokes, transformers, and other high-frequency electrical
devices.
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BMPOOHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'eAHaHHS, CTBOPEHHS iHIYCTpii HAHOMAaTePiasliB Ta HAHOTEXHOJIOTIN
ITizcyMKH JOCIiI>KeHHS: HoBe BUpIlIEHHS aKTyaJIbHOTO HAYKOBOTO 3aBIaHHSI
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