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2. Polygradient electromagnetic separators with advanced structures of lamellar matrices

Pedepar:

1. Incepranist IpUCBAY€HA BUPIIIEHHIO aKTyaJbHOTO HAYKOBOTO 3aBIAHHS 3 BU3HAYEHHS YOCKOHAJIEHUX CTPYKTYP
IJIACTUHYACTUX MATPUIb MOJIIrpaflieHTHUX €JIEKTPOMArHiTHUX CeNapaTopiB [J1 BUIy4YE€HHS (PEPOMarHiTHUX
YACTHMHOK 3 AUCIIEPCHUX CEPENOBUIL i3 BUKOPMCTAHHSIM CYKYITHOCTi CUCTEMHUX METOJIiB CUHTE3Y i aHaJi3y AJIs
nifgBUILEeHHS €(PEeKTUBHOCTI BUialeHHsI PepOoMarHiTHUX NOMIIoK po3mipom 1o 1 Mm. Y po6oTi ficTanu nojanbimoro

PO3BUTKY CTPYKTYPHO-CUCTEMHI AOCiIKeHHS (PYHKIIOHATIBHOTO KJIaCy MarHiTHUX CenapaTopiB, 110 JO3BOJINUIIO



BU3HAYMTU MEXI iCHYBaHHS, KIJILKICHU CKJIaJ, i FEHETUYHY CTPYKTYPY BUZIB MOJIIrpafiieHTHUX MarHiTHUX
cenaparopis. 31iliCHEHUN CIIPSIMOBAHMN ITOITYK HOBUX CTPYKTYPHUX BapiaHTiB MJIaCTUHYACTOI MOJIIrpalieHTHOL
MaTpulli Ha OCHOBi TPUKYTHUX IIOPOJKYBAJIbHUX €JIEMEHTIB LIJIIXOM MOJEJIIOBAHHS ITPOLECIB CTPYKTYPOYTBOPEHHS
(OYHKLIOHAJBHOTO KJIACy MAarHiTHUX CenapaTopib. 3a pe3y/bTaTaMU JOCIIIKEHHS pO3PO0JIEHO HOBI TeXHIYHi
pilIeHHS] MaTHITHUX CUCTEM €JIEKTPOMAaTHITHOrO CerapaTopa, CTPYKTypHU SKUX IONepeqHbo OyIv CUHTE30BaHi 3a
IIOTIOMOTrOI0 METO/IiB FTeHETUYHOTO MOJIEJIIOBAHHS Ta IEPETBOPEHb CUMETPIi, [0 NiATBEPAKEHO BiIIOBIGHUMU
nateHtaMu YKpainu. [IpoBeneHi JoCigKeHHs CTyIIeHS HEOOHOPIZHOCTI MarHiTHOIO IOJIS Ta OLiHKA CIIEKTPY
CHJIOBOTO I10J151 B IVIOMIMHI PO6OYMX 30H CUHTE30BaHUX CTPYKTYP, 10 JO3BOJIMJIO BUBHAYMTH PalliOHAJIbHI
CTPYKTYpHI BapiaHTU MaTpuLb HAa OCHOBI IapameTpy e(peKTUBHOI IO po6040i 30HU. 3alpONOHOBAHO MiAXin 1o
BM3HAUEHHS TPAaHUYHOI YMOBU (BEKTOPHOTO MarHiTHOrO MOTEHIljaly) IBOBUMIPHUX PO3PaxyHKOBUX 0bjlacTel, SKUi
I'PYHTY€ETHCS HAa JOCJIiI)KEHHI TPOCTOPOBOTO PO3IOiy MarHiTHOTO MOJIst B pOOO0Uili 30Hi €JIEKTPOMAarHiTHOro
cernaparopa. 3anpornoHOBaHa YIOCKOHAIeHa KOHCTPYKLif MOJIrpagi€eHTHOrO €JIEKTPOMAarHiTHOIO cenaparopa, B
SKill CyMDKHI psiiy apasiesibHUX (epOMarHiTHUX IJIACTUH MaTpULi BCTAHOBJIEHO i3 YePryBaHHSIM TPUKYTHHUX
BUCTYIIiB Ta BIIAJIVH y IPOTUJIEXKHUX HANPSIMKaX, 110 3abe3nedye 6ibll piBHOMIPHUI pO3MOIis JIOKAJIBHUX 30H
BHCOKOI iHTEHCHUBHOCTI Ta IiIBUI[eHHS] HEOIHOPIAHOCTi MarHiTHOTO MOJis B pO60YOMY 06’eMi MaTpuLii.
BcTaHoBII€HO, 1110 IpY 3MiHI pOopMU TPUKYTHUX IJIACTUH HA TpaneLeinaspHi Ipyu He3MiHHOMY MaKCUMaJIbHOMY
3HAYEHHi HaIllpy>KEHOCTi MarHiTHOTO 1107151 Y IOBITPSIHOMY ITPOMDKKY IapaMeTp e(peKTUBHOI 1710111 po604yoi 30HU
30ibLIyeThCS Maiike y 2 pa3u. KitouoBi cy10Ba: €1eKTPOMAarHiTHUI cenapaTop, NoJlirpagieHTHa MaTpulls, poboya

30Ha, FeOMETPUYHI KpUTepii MOAIGHOCTI, FPaHUYHI YMOBH, €(PEKTUBHA I1I01IA.

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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