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Tema gucepranii:
1. TIOJITPAIIEHTHI EJIEKTPOMATHITHI CETTAPATOPU 3 YIOCKOHAJIEHVIMU CTPYKTYPAMU
TJIACTUHYACTHX MATPUILIb

2. Polygradient electromagnetic separators with advanced structures of lamellar matrices

Pedepar:

1. luceprarist npuCBA4Y€Ha BUPIIIEHHIO aKTyaJIbHOIO HAYKOBOTO 3aBIAHHS 3 BU3HAYEHHS YJOCKOHAJIEHNUX CTPYKTYD
IIJIaCTUHYACTUX MATPULb NOJIrpaflieHTHUX €JIeKTPOMArHiTHUX CEeNapaTopiB [Jis1 BUTYYeHHS (PepOMarHiTHUX
YaCTUHOK 3 JUCIEPCHUX CEPENOBULL i3 BUKOPUCTAHHSIM CYKYITHOCTI CUCTEMHUX METOJIiB CUHTE3Y i aHasi3y AJ1d
nigBuIeHHs e(PEeKTUBHOCTI BUlaieHHs (PepOMAarHiTHUX IOMIIIOK po3Mipom 1o 1 MM. Y po6oTi AicTany nmogabioro
PO3BUTKY CTPYKTYPHO-CUCTEMHI AOCIiIPKeHHS PYHKIiOHATIBHOIO KJIaCy MarHiTHUX CenapaTopis, 110 JO3BOJIUJIO
BU3HAYUTU MEXi iICHYBaHHS, KiIIbKICHUI CKJaJ, i TEeHETUYHY CTPYKTYPY BUZIB MOJIrpafi€e HTHUX MarHiTHUX
cenaparopis. 31iiICHEHUH CIIPSAMOBAHUM NTOIYK HOBUX CTPYKTYPHUX BapiaHTIB [1JIACTUHYACTOI I1OJIIrpaiieHTHOL

MaTpHuli Ha OCHOBi TPUKYTHUX IIOPOPKYBAJIbHUX €JIEMEHTIB IIJISIXOM MOJEJIIOBaHHS [IPOLIECiB CTPYKTYPOYTBOPEHHS



(PYHKLIOHAJIBHOTO KJIACy MarHiTHUX CENapaTopiB. 3a Pe3yIbTaTaMU JOCIIIKEHHS pPO3PO0JIEHO HOBI TeXHIYHi
pillIeHHS] MarHITHUX CUCTEM €JIEKTPOMATHITHOrO CernapaTopa, CTPYKTypHU SKHUX IoNepeqHbo OyIv CUHTe30BaHi 3a
IIOTIOMOTrOI0 METO/IiB TEHETUYHOTO MOJIEJIIOBAHHS Ta IEPETBOPEHb CUMETPIi, 0 HiATBEPAYKEHO BilIIOBIIHUMU
nateHraMu YKpainu. [IpoBeneni JocCigKeHHs CTyIIeH HEOOHOPIZHOCTI MarHiTHOIO IOJIS Ta OLiHKA CIIEKTPY
CHUJIOBOTO I10J181 B IUVIOMIMHI pOO0OYMX 30H CUHTE€30BAaHUX CTPYKTYP, 110 103BOJINJIO BU3HAYUTHU PalliOHAJIbHI
CTPYKTYpHI BapiaHTU MaTpuLib HAa OCHOBI IapameTpy e(peKTUBHOI IOl po6040i 30HU. 3allpONIOHOBAHO MiAXiA 1o
BU3HA4YEHHS FPAHUYHOI YMOBU (BEKTOPHOTO MAarHiTHOTO MOTEHIIiajy) JBOBUMIPHUX PO3PaxyHKOBUX 06JIaCTeH, IKUi
I'PYHTY€ETBCS Ha JOCJII)KEHHI TPOCTOPOBOTO PO3IOiy MarHiTHOTO MOJIsl B pOOO0Uili 30Hi €JIEKTPOMArHiTHOrO
cernaparopa. 3anporoHOBaHa YJOCKOHaIeHa KOHCTPYKILis MOJIrpaZi€eHTHOTO €JIEKTPOMAarHiTHOTO cernapaTropa, B
SKill CyMDKHI psiiy apasieibHUX (epOMarHiTHUX MJIACTUH MaTpULi BCTAHOBJIEHO i3 YEPTryBaHHSIM TPUKYTHUX
BUCTYIIIB Ta BIIAJUH y IPOTUJIEXKHUX HAMIPSIMKAX, 110 3abe31eyye 6ibll piBHOMIPHUI PO3MOIis JIOKAJIbHUX 30H
BHCOKOI iHTEHCHUBHOCTI Ta IiIBULIEHHS] HEOLHOPIAHOCTI MarHiTHOTO M0JIsL B pO60YOMY 00’eMi MaTpuLii.
BcraHoBII€HO, 1110 IpU 3MiHI pOopMU TPUKYTHUX IJIACTUH HA TpaneleifaibpHi 1pyu He3MiHHOMY MaKCUMaJIbHOMY
3HAUEHHi HallpyK€HOCTi MarHiTHOTO I10J151 Y IOBITPSIHOMY ITPOMDKKY IapaMeTp e(peKTUBHOI 171011 po604yoi 30HU
36inbLIyeTHCS Maike Y 2 pa3u. Kiro4oBi cyi0Ba: e1eKTpOMAarHiTHUN cenapaTop, NoJlirpagieHTHa MmaTpuls, poboya
30HA, FTeOMETPUYHI KpUTepii MoxiGHOCTI, rpaHUYHi YMOBH, e(eKTUBHA I1JIOA.

2. The dissertation is devoted to solving the actual scientific problem by determination of advanced structures of
lamellar matrices of polygradient electromagnetic separators for the extraction of ferromagnetic particles from
dispersed media using a combination of systemic methods of synthesis and analysis to increase the efficiency of
removal of ferromagnetic impurities up to 1 mm. Structural-system researches of the functional class of magnetic
separators received further development, which allowed to determine the boundaries of existence, the
quantitative composition and genetic structure of types of polygradient magnetic separators. The inhomogeneity
degree of the magnetic field and the spectrum of the force field in the plane of working areas of the synthesized
structures were researched, which made it possible to determine rational structural variants of the matrices based
on the effective area parameter of the working area. An improved design of a polygradient electromagnetic
separator is proposed, which provides a more uniform distribution of local areass of high intensity and increased
heterogeneity of the magnetic field in the working volume of the matrix. It has been established that when the
shape of triangular plates changes to trapezoidal with a constant maximum magnetic field strength in the air gap,
the effective area of the working area increases by almost 2 times. Key words: electromagnetic separator,
polygradient matrix, working area, geometric criteria of similarity, boundary conditions, effective area.
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