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II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramy: Po3poGeHHs Ta OGIPYHTYBaHHS] METOAIB MiiBUIEeHHS e(eKTUBHOCTI IPOLeCy MarHiTHO

cenapatuii 3ayi3HoOi pyiu i3 3aCTOCYBaHHIM YJIbTPA3ByKOBUX TEXHOJIOTIN
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3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP
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0671., 50027, Yrpaina

dopma ByracHOCTI:
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocinKeHHs 3aKOHOMIpPHOCTEH Ta O6IPYHTYBaHHSI METO/IB MiiBUIEHHS €(EKTUBHOCTI I1pOLieCy MarHiTHOi

cernapaii 3ai3Hoi py[u i3 3aCTOCYBaHHSM YJIbTPA3BYKOBUX TEXHOJIOTIN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research of regularities and substantiation of methods for increasing efficiency of iron ore magnetic separation
through ultrasonic technologies

Pedepat yKpaiHCBKOIO:

3git 3 HJIP: 238 cTop., 91 puc., 10 ta6:., 263 mxepena. O6'€KTOM JOCTIIKEHHS € IPOLeC ONTHUMi3allii TEXHOIOTIYHUX
Ta KOHCTPYKTMBHUX [1apaMETPiB MarHiTHoI cenaparii npy nepepooLi 3a1i3opygHoOi CHPOBMHU B yMOBaX TFipHUYO-
3barayyBasibHOTO KOM6iHaTy. [I[penMeToM OCTiIKeHHS € TEXHOJIOTis ONTUMI3alliil Tpoljecy MarHiTHOI cemnaparii
IIpu 1epepooLii 3a1i30pyAHOI CHPOBMHY Ha OCHOBI YJIbTPa3ByKOBUX METOIiB OIIEPAaTUBHOI'O MOHITOPUHTY
XapaKTEePUCTHK 3aJ1i30pyIHOr0 MaTepiajy Ta OYMIIEHHS HOro NIOBEPXOHb i Ae3iHTerpauii pyHux arperauin. MeToro
IIPOEKTY € ONTHMIi3allisl TEXHOJIOTIi Ta NigBUIIEHHS €(PEKTUBHOCTI IPOLIeCY MArHiTHOI cenapatii 3ajizHoi pyan
LIJIIXOM KOMIIEKCHOTO 3aCTOCYBaHHS YJIbTPa3ByKOBUX TEXHOJIOTIN JIs1 ONTUMI3allii TEXHOIOTIYHUX i
KOHCTPYKTUBHUX IIapaMeTPiB MarHiTHOrO CenapaTopa, a TakoX JJIs1 OYMCTKY IIOBEPXOHb PYIHOrO MaTepiaiy Ta
IesinTerpauii pygHux arperauiil. [IpoekT cripsiMOBaHO Ha BUPILIEHHS aKTyaJIbHOI Ipo6JieMU 3a0e311e4eHHS

e eKTUBHOCTI IPOLLECY MAarHiTHOI cenapallii 3ai3Hoi pyiu MIJIIXOM KOMIJIEKCHOTO 3aCTOCYBaHHS YJIbTPa3BYKOBUX
TEXHOJIOTI! AJ151: BUBHAYE€HHS ONTHMAJIbHUAX TEXHOJIOTIYHUX MTapaMeTpiB IPOLECY MarHiTHOI cenapatiii, OnTUMisarii
PeryjbOBaHUX KOHCTPYKTUBHUX [TapaMeTPiB MarHiTHOIO cenaparopa Ta IolnepegHboro 00pobeHHs! yJIblIU
BHCOKOEHEPTreTUYHUM YJIbTPA3ByKOM [IJIs1 OUMCTKU [TOBEPXOHb PYAHOTO MaTepiaiy Bifl 4pi6HOANCIIEPCHUAX
YaCTMHOK MiHepaJliB i IaMiB Ta Ae3iHTerpallii pygHUX arperauii nepep rnojga4yeio B MarHiTHU cenaparop.
OuikyBaHi pe3yabTaTy JOCHiIKEeHHs 3aKOHOMIPHOCTE! Ta OOIPYHTYBaHHS METO/B MifBUIIEHHS e(DEKTUBHOCTI
IIPOLIECY MarHiTHOI cenapaiiii 3a/1i3Hoi pyu i3 3aCTOCYBaHHAM yJIbTPAa3BYKOBUX TEXHOJIOTIH € KIIOYOBUM
€JIEMEHTOM TpHUYOT0 BUPOOHMLTBA NIPY MiATOTOBL CUPOBUHU [1JIS1 METAJIyPriliHOro KoMIiekcy. Kiro4osi ciosa:

3aJli3Ha pyna, 30araueHHs, MarHiTHUI cenapaTtop, epeKTUBHICTb, y/IbTPa3ByK, BUMiPIOBAaHHSI, KEPyBaHHSI.

Pedepar aHr1ilicbKOIO:

Report: 238 pages, 91 figures, 10 tables, 263 sources. The object of the study is the process of optimizing the
technological and constructive parameters of magnetic separation during the processing of iron ore raw materials
in the conditions of a mining and beneficiation plant. The subject of research is the technology of optimizing the
process of magnetic separation during the processing of iron ore raw materials based on ultrasonic methods of
operational monitoring of the characteristics of iron ore material and cleaning its surfaces and disintegration of
ore aggregations. The goal of the project is to optimize the technology and increase the efficiency of the process of
magnetic separation of iron ore through the complex application of ultrasonic technologies to optimize the
technological and structural parameters of the magnetic separator, as well as to clean the surfaces of ore material
and disintegrate ore aggregations. The project is aimed at solving the urgent problem of ensuring the effectiveness
of the process of magnetic separation of iron ore through the complex application of ultrasonic technologies for:
determining the optimal technological parameters of the magnetic separation process, optimizing the adjustable
design parameters of the magnetic separator and pre-treatment of the pulp with high-energy ultrasound to clean
the surfaces of the ore material from fine particles of minerals and slurries and disintegration of ore aggregations
before feeding into the magnetic separator. The expected results of the study of regularities and substantiation of
methods of increasing the efficiency of the process of magnetic separation of iron ore using ultrasonic
technologies are a key element of mining production in the preparation of raw materials for the metallurgical
complex. Key words: iron ore, beneficiation, magnetic separator, efficiency, ultrasound, measurement, control.



Inpexc YIIK:622.788, 622.7:504

Koau TeMaTHYHHUX PYyOPHK: 52.45.29

KepiBHHUKH po6OTH

Baacue IlpizBuuie Im's I10-6aTbKOBI: Mopkyn Bonopumup CraniciaBosuy
HaykoBu# CTYIiHB: 1. T. H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: MaTeMaTnyHa MOJIEIb BIUIMBY JMHAMIYHUX €(EKTIB BUCOKOEHEPIETUYHOTO
yJIbTPa3ByKy Ha YaCTUHKM TBEPAOi a3y B MOTOLI MyJIbIIY, IKA HA BiIMiHY BiJl BiIOMUX BPAXOBY€ 3aJIEXKHICTb CTaHY
IpibHOAMCIIEpCHUX [IJIaMiB HA YaCTUHKAaX PYAHUX 3epeH PepoMarHiTHOI ysibny Ta GJIOKYJI0yTBOPEHb
HEPO3KPUTUX PYIHUX 3POCTKIB BiJ] MapaMeTPiB y/IbTPa3ByKOBUX KOJMBaHb. OBIPYHTOBAHO BIIUB [1apaMeTPiB
ra3oBux OyJIbOAIIOK, iIHTEHCMBHOCTI Ta YaCTOTH YJIbTPa3BYKy Ha (POPMYyBaHHSI KaBiTal[iltHOTO peXUMy 0OpPOOJIEHHS

IyJIbIIN.

Ha3zpa HTII aHrsi#icbKO0: a mathematical model of the influence of the dynamic effects of high-energy
ultrasound on particles of the solid phase in the pulp flow, which, unlike known ones, takes into account the
dependence of the state of fine-dispersed slurries on particles of ore grains of ferromagnetic pulp and
flocculations of unopened ore seams on the parameters of ultrasonic oscillations. The influence of gas bubble
parameters, intensity and frequency of ultrasound on the formation of the cavitation mode of pulp processing is
substantiated.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTOCyBaHHS: [ipHiya MeTasypris
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Viepie po3po6ieHa maTremaTaHa MOJIEJIb BIUIUBY JUHAMIYHUX €(EKTIB BUCOKOEHEPTETUYHOTO
yJIbTPa3ByKy Ha YaCTUHKU TBEPAOi a3y B MOTOLI MyJIbIIY, SIKA HA BiIMiHY BiJl BiIOMUX BPAXOBY€ 3aJIEXKHICTb CTaHY
IpibHOAMCIIEpCHUX LIJIaMiB HA YaCTUHKAaX PYAHUX 3epeH (PepOMarHiTHOI yJiby Ta GpJI0KYJI0yTBOPEHD
HEPO3KPUTUX PYIHUX 3POCTKIB BiJ] MapaMeTPiB yJIbTPa3ByKOBUX KOJMBaHb. OGI'PYHTOBAHO BIIUB [1ApaMETPiB
ra3oBux OyJIbOAIIOK, iIHTEHCMBHOCTI Ta YaCTOTH YJIbTPa3BYKy HAa (POPMYyBaHHSI KaBiTaL[itHOTO PEeXKUMY 0OPOOJIEHHS

IyJIbIIN.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HUITBa, EKOHOMIS

E€HEPropecypcis

BnyiuB HTII Ha moBKiJjjisa:

BnposapaskeHHst HTII: He snpoBamkeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:

Crio>KuBavi NPOAYKILii:

IlepcnekTHBHI pUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
Ha3zga HTII yKpaiHCBKOIO: MeTOZ y/IbTPasByKOBOTO BUMIPIOBAHHS XaPAKTEPUCTHK 3a71i30Py/AHOI IyJIbIIN B
pobouiil KaMepi MarHiTHOTO cernaparopa, sIKUi Bipi3HIEThCS Bif BiTOMUX TUM, IO IKEPEJIO XBUJIb Jlemba mpaiioe
y peKuMI IMPOKOI Aiarpamu CIIpsIMOBAHOCTI 32 V-TIOZIiGHOIO CX€MOI0, 110 J03BOJISIE CTBOPUTH ITy4OK KOT€PEHTHUX
XBWJIb, SIKi IOMIKPIOIOTHCS SIK Y CTiHIi eMHOCTI (p06040i KaMepH cenaparopa), Tak i y KOHTPOJIbOBAaHOMY

cepenoBulli (3ai30pyIHii MyJbi). BukopucTaHHs 1ogaTKkoBOro GakTopy y BUTISAL IPUKIAAEHOTO iMITyJIbCHOTO

MAarHiTHOrO I0JISI 103BOJISIE OL[iHUTH BMICT (@pOMAarHiTHOro KOMIIOHEHTY Y IPOAYKTaX IepepoOKHU.

Hassa HTII aHr/IificbKOIO: a method of ultrasonic measurement of the characteristics of iron ore pulp in the
working chamber of a magnetic separator, which differs from the known ones in that the source of Lamb waves
operates in the mode of a wide pattern of directional pattern according to a V-shaped scheme, which allows
creating a beam of coherent waves that propagate both in the wall of the container (working chamber separator),
and in a controlled environment (iron ore pulp). The use of an additional factor in the form of an applied pulsed
magnetic field makes it possible to estimate the content of the ferromagnetic component in the processing
products.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3yJIbTaTH: Mertoxy, Teopii

l'asyss 3acTOCyBaHHS: ['ipH1ya MeTamypris
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Vuepie po3po6ienuit MeTOI, yIbTPa3ByKOBOTO BUMIPIOBAHHS XapAKTEPUCTUK 3aJ1i30PYyAHOI My IbIK
B p0o0OOUiil Kamepi MarHiTHOTO cernapaTopa, KUl Bipi3HSAEThCS Bifl BiTOMUX TUM, L0 JIxKepeso XBuib Jlemba
IIpaLoe y pe>XKUMi IMPOKO] JiarpaMu CIIPSIMOBAHOCTI 32 V-MIOAI6HOI0 CXEMOIO, IO 03BOJISIE CTBOPUTH IIy4OK
KOT€pPEHTHUX XBUJIb, SKi NOMMPIOIOTHCS SIK y CTiHLi éMHOCTI (p060UY0i Kamepu cenaparopa), Tak iy
KOHTPOJIbOBAaHOMY CepeioBUIL| (3a1i30pyAHiil MyJibIli). BukopucTaHHs [oAaTKOBOrO (PaKTOpy y BUIJISIAL
IIPUKJIAJI€HOTO iMIIyJIbCHOT'O MAarHiTHOTO I0JISI [03BOJISIE€ OL[iHUTH BMIiCT (PE€pOMAarHiTHOro KOMIIOHEHTY Y IPOAYKTaX

epepooKuU.

ConjianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HuITBa, EKOHOMIS

€HEPropecypcis
Bnins HTII Ha moBKiJjs:
BnposagskeHHst HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep criBpOGiTHHIITBA 3 iHBECTOPOM

IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:

Ha3zsa HTII yKpaiHCBKOIO: meTor ifeHTrdiKauii IPOLECiB PO3AineHHs, TPAHCIIOPTYBAHHS Ta 3HEBOJHEHHS
MarepiasiB 6e310CepeIHbO B CEpPEeIUHI MarHiTHOIrO cenaparopa B pisHUX pob0oUMX peKrMMax Ha OCHOBI
yJIbTPa3BYKOBOTO BUMIPIOBaHHS 3MiH KOHLEHTpallii, IIBUIKOCTI IepEeMIillleHHS Ta KPYITHOCTI YaCTUHOK TBEPZOi (pasu
PYIHOI yJIbIIN, SIKUH BiAPi3HSIETHCS Bifl BiOMUX TUM, 11O B IKOCTi BUMIPIOBaHMX NTapaMETPiB BUKOPUCTOBYIOTHCS
iHTEHCUBHOCTI BUTIKalOUMX XBUJIb JIem0a, sKi pO3[10BCIOIKYIOThCS B I1yJIbIIi Ta [10 [IOBEPXHSIM, 110 3 HEIO

KOHTAKTYIOTb.

Hazpa HTII aHrsiiicbKoO0: a method of identifying the processes of separation, transportation and
dehydration of materials directly in the middle of the magnetic separator in different operating modes based on
ultrasonic measurement of changes in concentration, speed of movement and particle size of the solid phase of
the ore pulp, which differs from the known ones in that the intensities of outgoing waves are used as measured
parameters Lemba, which are distributed in the pulp and on the surfaces in contact with it.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
IIpuunnu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Meronu, Teopii

l'asyss 3acTOCyBaHHS: [ipHiya MeTamypris
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Vuepue pospo6ienuit meton inenTrdikaiii npouecis posaiseHHs, TpPaHCIOPTYBaHHS Ta
3HEBOJIHEHHS MaTepiasiB 6e3nocepenHbO B CEPeIMHI MarHiTHOTO CerapaTopa B Pi3HUX pOO0YUX peKUMaxX Ha
OCHOBI YJIbTPa3ByKOBOI'O BUMipPIOBaHHSA 3MiH KOHLEHTPALil, IIBUAKOCTI IEpeMillleHHS Ta KPYITHOCTI YaCTUHOK
TBepnoi pas3u pygHOi MyJIbIy, SKUHN Binpi3HAETHCS Bif] BiTOMUX THM, IO B SIKOCTi BUMipIOBaHUX ITapaMeTPiB
BHKOPHCTOBYIOTHCSI iIHTEHCUBHOCT] BUTiKal0YMX XBUJIb Jlem0a, sIKi pO3I10BCIOMIKYIOThCS B IyJIbIIi Ta I10 TIOBEPXHSIM,

10 3 HEIO KOHTAKTYIOTh.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6csaris Bupo6HuUITBa, EKOHOMIS
€HEPropecypcis

Bnyins HTII Ha moBKiJjs:
BnpoBamykennss HTII: He snposamxeno
ITpakTuyHa peasnisanis HTTI

IToyaTok eramy:

3aKkiHYeHHs eTamy:
Crnio>KkuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-eKOHOMIYHE OOrpYHTYBaHHSI:

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:

Hazsa HTII pra'l'HCbKOIOt BCTaHOBJIEHO YMOBU HaKONMYEHHS MaTepiany B MarHiTHOMY cenapaTtopi Ta
BM3HAY€Hi 3aKOHOMIPHOCTI BIVIMBY KyTa MarHiTHOro By3J1a, IIBUJIKOCTi 06epTaHHs 6apabaHa Ta BifcTaHi Mix
IepeIMBHUM BOJ03JIMBOM i cenapaliiHumM 6apabaHOM Ha SKiCHi XapaKTePUCTUKU pOOOTU MAarHiTHOTO CENapaTopa,
110 Ha BigMiHY Bif BiZoMuX MigXoziB [03BOJIs€ 3a6€31eYnTH 6iybil epeKTUBHE BUAATEHHS MaTepiasy i 3BMeHIINTH

IOTO HAKOTIMYEHHS B 30Hi 3HEBOJHEHHS.

Hazpa HTII aHrsi#chKoI0: the conditions of accumulation of material in the magnetic separator are
established and the regularities of the effect of the angle of the magnetic node, the speed of rotation of the drum
and the distance between the overflow spillway and the separation drum on the quality characteristics of the
magnetic separator are determined, which, unlike the known approaches, allows to ensure more effective removal
of material and reduce its accumulation in dehydration zone.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
IIpuunnn, yepe3s saki HTII e 6ysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3aCTOCYBaHHS: [ipHrya MeTasypris
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Vuepuie Ha ocHOBI y/ibTpa3ByKOBUX BUMIPIOBaHb BCTAHOBJIEHI YMOBY HAKOITMYEHHS MaTepiay B
MarHiTHOMy cenapaTopi Ta BU3Ha4eHi 3aKOHOMIPHOCTI BIJIMBY KyTa MarHiTHOTO BYy3J1a, MIBUIKOCTi OGEpPTaHHS
6apabaHa Ta BifCTaHi MiK IIepeJIMBHUM BO/IO3JIMBOM i cenapalliiHum 6apabaHoM Ha SIKiCHi XapaKTepUCTUKU POOOTH
MAarHiTHOTO Ccenaparopa, o Ha BifMiHy Bifl BifOMUX NiIX0LiB N03BOJIsI€ 3a0€3N€YUTH Oiybll e(EKTUBHE BUAATECHHS

Martepiany i SMEHIIUTY Or0 HAKOMUYEHHS B 30Hi 3HEBOJHEHHS.

ConjianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HuUITBa, EKOHOMIS

eHepropecypcis, 3SMeHIIEHHS 3HOCY O0JIalHaHHS
Bnins HTII Ha moBKiJjs:
BnposaaskeHHst HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI PUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHsI POOOTH:



HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeH1iaIbHUH 0OCST IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
HoparkoBa iHdpopmamist:

Ha3zBa HTII yKpaiHCBKOIO: MeTOZ KepyBaHHs IPOLIECOM IOIIEPEAHBOTO YIIbTPA3BYKOBOIO OGPOGIIEHHS
IyJIbIIYM /1151 BUJlajleHHs! APiOHOOMCIIEPCHUX 11IaMiB 3 IIOBEPXHi pyJHUX 3epeH PepOMarHiTHOI MyJbu Ta
Iesinrerpauii (p10KyJI0yTBOPEHb HEPO3KPUTUX PYIHUX 3POCTKIB, SIKA BiZIPi3HSIETHCS BiJl BiloOMUX (POPMYBaHHSIM
KEPOBAHOI'O IIPOCTOPOBOTO CUJIOBOTO BIUIMBY Ha 3aJ/1i30PYAHY ITYJIbIlY 3 BUKOPUCTAHHAM OUHAMIYHOI OLIiHKA

Pe3YJIbTATIB L[bOTO Ipoliecy, cPOpMOBaHOI HA OCHOBI yJIbTPa3BYKOBUX Ta MarHiTOMeTPUYHUX BUMIPIOBAaHb.

Hassa HTII aHI/IiHiCbKOIO: the method of controlling the process of preliminary ultrasonic treatment of the
pulp for the removal of finely dispersed sludges from the surface of ore grains of ferromagnetic pulp and the
disintegration of flocculation formations of unopened ore seams, which differs from known ones by the formation
of controlled spatial force impact on iron ore pulp using a dynamic evaluation of the results of this process, formed

on the basis of ultrasonic and magnetometric measurements.
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s ki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH: Mertoay, Teopii

l'asy3s 3acTOCyBaHHS: ipHiya MeTaypris
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Onuc HTII: VrockonaneHo MeTos KepyBaHHS [IPOLIECOM IIONIEPESHBOTO YIbTPA3BYKOBOTO O6POGIIEHHS ITyJIbIN
1151 BUJATIeHHSs! IPiOHOMCIIEpCHHUX IIaMiB 3 TIOBEPXHI PyIHUX 3epeH (PepOMarHiTHOI MyJIbIIN Ta Ae3iHTerpaii
(JI0KyJI0yTBOPEHb HEPO3KPUTUX PYIHUX 3POCTKIB, SIKUI BiIPi3HSIETHCS Bif, BiloMUX (POPMYBAHHSIM KEPOBAHOT'O
[IPOCTOPOBOTO CAJIOBOTO BIUIMBY Ha 3J1i30PYAHY ITyJIbIY 3 BUKOPUCTAHHIM JUHAMIYHOI OL[iHKM PE3yJIbTATiB LIbOrO

npouecy, cGOpMOBaHOI HA OCHOBI yJIbTPa3BYKOBUX Ta MarHiTOMETPUYHUX BUMIipPIOBaHb.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6csaris Bupo6uuITBa, EKOHOMIS

€HEPropecypcis

Bnyins HTII Ha moBKiJjs:

BnposagskeHHst HTII: He snposamxeHo

ITpakTuyHa peasizanis HTII
IToyaToK eTamy:
3aKkiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOGHMI 0GCT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:

HasaBHicTb 6i3HeC-ILJIaHY:



TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:

IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:
Ha3zga HTII yKpaiHCBKOIO: MeTOZ KepyBaHHS TEXHOJIOTYHOIO JIHIEI0 MATHITHOTO 36arayeHHs 3aIi3HOi pyau
Ha OCHOBI ribpuaHOi Monesni ['amepinTeiiHa, B Kl HEJIiHIHHUN 6JI0K TPeICTaBAeHUN HEYITKUMU MoiesaMu Takari-
CyreHo HyJIbOBOTO ¥ IEPIIOTO MOPAIKY, T00yJOBAHVMMU Ha OCHOBI JIIHIBICTUYHUX IIPABUJI IIPO O0'€KT KEPYBaHH4, a
napameTpu3allisi BUKOHYETbCS 32 pe3yJIbTaTaMy 3alIPOIIOHOBAHOTO METOAY yJIbTPa3BYKOBUX BUMipIOBaHb
XapaKTEPUCTUK NIPOAYKTiB IEPEPOOKU PYyAU Y Pi3HUX TOUKAX TEXHOJIOTIYHOI JIiHii, 110 103BOJIsie BUBHAYUTU

yucesibHi 3Ha4eHHs KoedilieHTiB piBHsAHb Po3ina-Pammiiepa Ta chopmyBaTy ONTUMAJIbHI cenapariiti

XapPaKTEPUCTUKU TEeXHOJIOTIYHUX aneFaTiB.

HaszBa HTII aHrJificbKo¥0: the method of controlling the technological line of iron ore magnetic
beneficiation based on the Hamerstein hybrid model, in which the nonlinear block is represented by Takagi-
Sugeno fuzzy models of zero and first order, built on the basis of linguistic rules about the control object, and
parameterization is performed according to the results of the proposed method of ultrasonic measurements of
characteristics of ore processing products at different points of the technological line, which allows to determine
the numerical values of the coefficients of the Rosin-Rammler equations and to form the optimal separation
characteristics of technological units.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnu, yepe3s ki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asy3s 3aCcTOCYyBaHHS: ipHiya MeTasypris
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Yaockonanenuit MeTos KEpyBaHHS TEXHOJIOTIYHOIO JIHIEI0 MArHITHOTO 36ara4eHHs 3a1i3HOI pyy Ha
OCHOBI ribpuaHoi Mozesni l'amepurTeiita, B AKiil HeJliHiiHN 6JI0K IPEeACTaBIeHN HeYiTKuMu mogesnsamu Takari-
CyreHo HyJIbOBOTO ¥ EPIIOro NOPAIKY, T00YyJOBAHVUMU HA OCHOBI JIIHIBICTUYHUX NIPABUJI IIPO 00'€KT KEPYBaHH4, a
IapaMeTpu3alisi BAKOHYETLC 3a PE3yJIbTaTaMy 3alIpOIIOHOBAHOTO METOY YIbTPa3ByKOBUX BUMIiDIOBaHb
XapaKTEPUCTUK IIPOJYKTIB epepoOKM PyX Y Pi3HMX TOYKAX TEXHOJIOTIYHOI JIiHil, [0 [J03BOJIsS€ BU3HAYUTU
4uCeJIbHI 3Ha4eHHs KoedilieHTiB piBHsIHb Po3iHa-Pammiiepa Ta cpopmyBaTU ONTUMAJIbHI cenapariiiHi

XapaKTEePUCTUKU TEXHOJIOTIYHUX arperaris.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris BupoGHUITBa, EKOHOMIS

eHepropecypcis, EkoHOMis MmaTepiamniB
Bnyiue HTII Ha moBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
IIpakTnyHa peasnisanis HTII
IToyaTok eramy:
3akiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcnekTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI T€PMiH OKYIHOCTI (POKiB):

JoapaTtkoBa iHdpopmamist:

Haszsa HTTI yKpaiHCBKOIO: MeToz, inBULeHHs e(peKTUBHOCTI NPOLECY MarHiTHOI cenapatii 3ami3Hoi pyzy,
SKUI Ha BiIMiHY Bif BilOMMX BKJII0Ya€ KEPOBaHE NONepeHe 00POO6IIEHHS MyJIbIIU BUCOKOEHEPTeTUUHUM
yJIbTPA3BYKOM Yy KaBiTallilHOMY peKUMi [71s1 04MCTKY OBEPXOHb PyJHOTO MaTepiay Bif ApiOHOAMCIIEPCHUX
YaCTMHOK MiHepaJliB i 1aMiB Ta Ae3iHTerpallii pyJHUX arperauiil nepeg, roja4yeo B MarHiTHUAN Cenaparop,
BM3HAUEHHSI ONITUMAaJIbHUX TEXHOJIOTYHMX [TapaMeTpiB IIPOLieCy MarHiTHOi cenapatii (IpogyKTUBHOCTI,
KOHLIEHTpaLii TBepAoi ¢pasu, rpaHyJIOMETPUYHOTO CKJIaAy, CTYIIEHS] PO3KPUTTSI KOPUCHOTO KOMIIOHEHTY) Ta
ONTUMAJIbHUX PETyJIbOBAHNX KOHCTPYKTUBHUX IIapaMeTPiB MarHiTHOrO cenapaTropa Ha OCHOBI YJIbTPa3ByKOBHUX Ta

MAarHiTOMETPpUYHUX BUMipPIOBAaHb.

Hazpa HTII aHrsiicbKoI0: a method of increasing the efficiency of the process of magnetic separation of
iron ore, which, unlike the known ones, includes controlled preliminary treatment of the pulp with high-energy
ultrasound in the cavitation mode to clean the surfaces of the ore material from finely dispersed particles of
minerals and sludge and disintegrate ore aggregations before feeding into the magnetic separator, determining the
optimal technological parameters of the process of magnetic separation (productivity, concentration of the solid
phase, particle size composition, degree of disclosure of the useful component) and optimal adjustable design
parameters of the magnetic separator based on ultrasonic and magnetometric measurements.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTogu, Teopii

l'asy3s 3aCcTOCyBaHHS: ipHiya MeTasypris
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Vuepe po3po6ienuit MeTos miiBUIeHHS €(EKTUBHOCTI MPOLECY MarHiTHOI cernapaii 3a1i3Hoi
PYyIH, SKUI Ha BiIMiHY Bifl BilOMMX BKJII0Ya€ KEPOBAHE NONepeiHe 0OpOO6IEHHS MyJIbIIUM BUCOKOEHEPreTUUHAM
yJIbTPA3BYKOM Yy KaBiTaLlilHOMY PeKUMi [7151 04MCTKY NOBEPXOHb PYJHOTO MaTepiay Bif ApiOHOAMCIIEPCHUX
YaCTMHOK MiHepaJliB i 1aMiB Ta Ae3iHTerpallii pyJHUX arperauiil nepeg, rnojga4yeo B MarHiTHUAN Cenaparop,
BM3HAUEHHSI ONITUMAaJIbHUX TEXHOJIOTYHMX [TapaMeTpiB IIPOLiecy MarHiTHOi cenapatii (IpogyKTUBHOCTI,
KOHLIEHTpaLii TBepAoi ¢pasu, rpaHyJIOMETPUYHOTO CKJIaAy, CTYIIEHS] PO3KPUTTSI KOPUCHOTO KOMIIOHEHTY) Ta
ONTUMAJIbHUX PEryJIbOBAHNX KOHCTPYKTUBHUX IIapaMeTPiB MarHiTHOrO cenapaTropa Ha OCHOBI YJIbTPa3ByKOBHUX Ta

MAarHiTOMEeTpUYHUX BUMipPIOBAaHb.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris BupoGHUITBA, EKOHOMIS

eHepropecypcis, EkoHOMis MaTepiamniB
Brnius HTII Ha moBKiJjs:
BnposagskeHHs1 HTII: He snposamxeHo

ITpakTuyHa peasnizanis HTTI



IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep criBpoGIiTHHIITBA 3 iHBECTOPOM
IToTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPILIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:
IToTreH1iaIbHUI 00OCST IIPOJASKY, THC. TPH..
OuikyBaHHI T€PMiH OKYIHOCTi (POKiB):

JoapaTtkoBa iHdopmamist:

IX. Bi6sriorpadivyHuii onuc



X. 3aKJII0YHi BiIOMOCTI

KepiBHHK IOPUAUYHOL 0COOH CrynHik MuKosia [BaHOBUY
. T. H.

IlepeJtik 0CiO-BHKOHaBILiB
[npyenko Jlrogmusna BosmogumupisHa

Inpuenko Onexcangp Borogumuposud

(. T. H.)

AzapsH Ans6epT ApamaicoBud
(m.T.H., 05.15.11)

bapyak Oznpra MukosaisHa
Bo6pos €srex IOpitioBuy

['anioneHko IpuHa AHarosiiBHa
(k.1.H., 05.15.03)

Kacartkina IpuHa BitasiiBHa

(. T. H.)

KpaBuyenko Osbra MuxansiBHa
Kpusenko Anzpin IOpiitoBud
(. T. H.)

MopkyH Bosopumup CraHicniBoBAY
(7. T. 1., 05.13.07)

MopkyHn Harans BosogumupisHa
(1. T. H., 05.13.07)

OnintHuk TergaHa AHaTostiiBHA
(o.T.H., 05.15.08)

[Tvkuk AHatosivn MukosaioBu4

(x. T. H.)
Ceparok Osiekcangpa IOpiiBHa
Cepprok OsieHa BikropiBHa

Tuxancbkui Muxaiino Ilerposuy

(k. T. H.)

Tpons Biraniit BanepiiioBuy
(k. T. H., 05.13.07)

[MTamkina AsboHa AHaToJiiBHA

BignoBigasbHuUI 3a MiATOTOBKY Tapau Banenrtuna bopucisHa
00JIiIKOBHX JOKYMEHTIB
Tenedon +38 (068) 063-93-90
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