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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 29.19.39

Tema gucepranii:
1. MarsiTocTaTU4Hi 110JI14 B OCEPASX i3 MJIACTUH aHi30TPOIHOI €JIEKTPOTEXHIYHOI CTaIi

2. Magnetostatic fields in laminated silicon steel sheets

Pedepar:

1. O6'exT mocnimKeHb: NIJIACTUHY CEPIHMX MapOK aHi30TPOMNHOI eseKTpoTexHiuHoi cTani (EC-Fe3%Si), Ta oceppg,
110 3 LIMX IJIACTUH 3i6paHi. MeTa: BCTAaHOBJIEHHSI B3a€MO3B'S13KY MK MarHiTOCTaTUYHUMU N0JIIMU Hm Mi>k3epeHHUX
rpaHMLb i OBITPSIHUX IIiIJIMH B MarHiTONpoBOAax i3 myactuH EC, po3nopinoM HaMarHiveHocTi M(r) B IJ1aCTUHAX
craJii no6sn3y aKepeJi MoJliB Ta MAarHITHUMU XapakKTepUCTUKaMU ocepab. MeTonu: iHIyKIiiTHUI METO
BMMipIOBaHHSI HAalIpy>K€HOCTI MarHiTHUX I0JIiB i po3noginy iHayKuii (HamarHidyeHoCTi); 103L0BXKHil
MarHiToontTuyHui epexTt Keppa 181 CIOCTEPEXXEHHS JOMEHHOI CTPYKTYPU; METO, BATMETPIB 1J1s1 BUMIPIOBaHHS
IIUTOMUX BTPAT €HEPTii; METOJ CKaJIIPHOIO MArHiTHOrO MOTEHIiany [JIs aHaJiTUYHUX PO3PaxyHKiB nosis Hm.
PesynbTaTy, HOBU3HA: I0KA3aHO, 11O 110JIs PO3CiloBaHHS HS MOBITPSIHUX WIiNNH SBISIOTH COO0I0 CYTIEPIIO3ULI0
T0J1iB: MOBEPXHEBUX 'MarHiTHUX 3apsiB’ Hsur, 1m0 BUKIMKaHi CTpUOKOM HOPMAaJIbHOI KOMIIOHEHTH HaMarHiveHOCTi
Ha TOPLSX IIJIACTHUH, SIKi (POPMYIOTh LIIJIMHY, Ta 06'€eMHUX 'MarHiTHUX 3apsfis’ Hvol, oB'sa3aHuX 3 HEOJHOPIHICTIO
HaMarHiyeHocTi y AinsHKax mwiactuH EC, mo 6e3nocepeHb0 MPUMUKAIOTD [0 LIUINH; Blieplle eKCIIepUMEHTAIbHO

IOCJIiIKeHi 0COGIMBOCTI PO3IIOAiNy HaMarHiueHOCTi 106113y MDK3epeHHUX rpaHulp B ryactuHax EC, npu npomy



cTpubKa HOpMaIbHOI KOMIIOHEHTY HAMarHidveHoCTi Ha caMill rpaHuUlli B HAsSIBHOMY BUIJISLIi HE CIIOCTEPIrajocCh:
?Mn=0; Bnepie noBeneHO: 110151 Hm MiXk3epeHHUX IrpaHullb MOB'SI3aHi 3 HEOOHOPIIHICTI0O HAMAarHiyeHOCTi
(divM(r)?0), o peasnizyeTbcst N06IM3Y IPaHULLb; BUSBJIEHO MEXaHi3M BILJIMBY 10J1iB Hm MiK3epeHHUX rpaHullp Ta
MOBITPSAHUX ILIJIMH Ha [IPOLECU HaMarHidyyBaHHS B OCePJX i3 macTyH EC, Ta Bliepiue [oKa3aHo, 0 OCHOBHA POJib
IIPY LIbOMY HAJIEXXUTD I103/10BXHIM (B3[,0BXK 30BHIIIHBOTO I10JIs1 i HAIPSIMKY IIPOKATy) KOMIIOHEHTAM TaKUX IOJIB.

l'ayy3p BUKOPUCTAHHS: MarHeTusM, pizrka MarHiTom'skux martepiasis, TpaHC)OpMaTOpH.

2. Object of study: grain-oriented silicon steel sheets (Fe-3%Si sheets) and cores of these sheets. Aim: the
detection of the relation between magnetostatic fields Hm created by air gaps in joints of silicon steel sheets in
cores and by grain boundaries in g. o. steel sheets, magnetization distribution in steel sheets near the sources of
the fields and magnetic performances of the cores. Methods: induction method of measurements of magnetic
fields and an induction (magnetization) distribution; longitudinal Kerr effect for the domain structure observation;
the wattmeter's method for the core loss measurements; method of magnetic scalar potential for analytical
calculations of the fields Hm. Results, novelty: it was detected, that the gap-stray fields is the superposition of the
fields of surface 'magnetic charges' Hsur, caused by abrupt in the normal component of magnetization ?Mn at end
surfaces of sheets, forming a gap, and the fields of the volume 'magnetic charges' Hvol, caused by the
inhomogeneity ofmagnetization divM?0 in the volumes of sheets close to air gaps; magnetization distribution near
the grain boundaries in silicon steel sheets was investigated for the first time, and the discontinuities in the net
magnetization at the grain boundaries were not observed: ?Mn=0; the calculations of the stray fields associated
with the inhomogeneities of magnetization (divM(r)?0) near the boundaries were carried out for the first time; the
influence of the fields Hm generated by the grain boundaries and by air gaps on magnetization processes of cores
of g. o. silicon steel sheets was studied, and the leading role of the longitudinal component (along the rolling
direction and external fields) of these fields in this influence was detected for the first time Field of

implementation: magnetism, physics of soft magnetic materials, transformers.
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