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2. Disc Magnetic Separator with Improved Unloading Conditions

Pedepar:

1. Incepralisi pUCBsAYEHA BUPIIIEHHIO aKTyaJbHOTO HAYKOBOTO 3aBIAHHS 3 [TOKPAIEHHSI YMOB PO3BaHTAXKEHHS
IVICKOBUMX CENapaTopiB 3 MarHiTHUMU CUCTEMaMU Ha OCHOBI IIOCTIHMX MAarHiTiB Ipy BUJIy4€HHi (pepOMAarHiTHUX
BKJIIOYEHD 3 CUIIKAX HEMATHITHMX CEPEIOBHUIL, IO TPAHCIIOPTYIOTHCS CTPIYKOBMMY KOHBEEPAMU. YMOBHU
PO3BaHTaKEHHSI IOKPALLYIOThCS 3aBIISIK BUKOPUCTAHHIO YAOCKOHAJIEHUX CTPYKTYP MarHiTHUX CUCTEM Ta
(pOpMyBaHHIO pOOOYOrO MarHiTHOrO NOJIS 3 334AHOI0 TOIOJIOTiE. Y po60Ti HabyB MOAAJIBUIOrO PO3BUTKY
MaTeMaTU4HMIA ONUC POOOYOrO MPOLECy MArHITHUX CENapaTopiB, HA OCHOBI SIKOTO 17151 IUCKOBOTO MarHiTHOTO
cernaparopa OTPMMaHO aHaJIITUYHUI BUpa3, IO BpaxOBye OCHOBHI FTeOMETPUYHI po3Mipy pob0yoro NpocTopy
cernaparopa, Marepiaj IOCTiMHUX MarHiTiB, IapaMeTpu CUIIy4Oro Marepiajy Ta (pe€pOMarHiTHUX TiJjl, BUOKICTb
PYXY CTPi4KU KOHBEEPY, 10 HAOIMKA€E pe3ysIbTaTU PO3PaxXyHKIB 1O peasbHUX MIPOLECiB. Briepiie BUBHaY€HO

panioHasbHi XapaKTepUCTUKY (GOpPMY Ta reOMeTPUYHI pO3MipH) IIOCTIMHUX MArHiTiB MarHiTHOI CUCTEMU IMCKOBOTO



cernaparopa HOBOTO KOHCTPYKTHMBHOTO BUKOHAHHS 32 IONTIOMOT0I0 METOAY 6araToBapiaHTHUX YACEJIbLHO-TI0JIbOBUX
PO3paxyHKiB 3 BpaxyBaHHSM IIPOCTOPOBOIO PO3MNOAiNy CuiI0BOi QYHKIiI MarHiTHoOro noJs. IIposeneHo

PO3PaxyHKOBO-€KCIIepUMEHTAJIbHI JOCiIKeHHS] po6040ro Npolecy AUCKOBUX MarHiTHUX CenapaTopis.

2. The thesis is devoted to the solution of the curren scientific problem of improvement of unloading conditions of
Disk Separators with magnetic systems that is constructed on the basis of permanent magnets. Bulk substances
are transported by belt conveyors. Unloading conditions are improved due to the using of advanced structures of
magnetic systems and shaping of a working magnetic field with a preset topology. The mathematical description of
the operating mode of magnetic separators is taken further development in this paper. Based on this description
the Disk Magnetic Separator obtained new-made analytical expression that approximates the results of
calculations to real processes and takes into account the basic geometric dimensions of the separator working
space, permanent magnets material and parameters of bulk material, conveyor belt speed. For the first time the
rational characteristics (shape and geometric dimensions) of the permanent magnets of the magnetic system of
the disk separator of new design were determined with using the method of multivariate numerical-field
calculations taking into account the spatial distribution of a force function for the magnetic field. Computational
and experimental researchs of operating mode of the Disk Magnetic Separators were carried out. The dynamic
problem of ferromagnetic solid motion in the working space of the Disk Magnetic Separator is formulated. The
calculated relation is obtained which connects the basic geometric dimensions of the working space and takes into
account the material of permanent magnets, parameters of bulk material and ferromagnetic solids and conveyor
belt speed. The results thus obtained are compatible with experimental results and in practice of the known
Magnetic Separation Devices with excitation of the working magnetic field from permanent magnets. In
conclusion the direction of improvement of the Disk Magnetic Separator with the use of the combined magnetic
system with ferrite magnets on the peripheral disk is offered. This will reduce the departure range of
ferromagnetic inclusions and ensure their entry into the unloading zone at a constant speed of rotation of the
non-magnetic unloading disk.
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