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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: KipoBorpa/ichKuil HallioHa/IbHUIT TEXHIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 02070950
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 50.43.15

Tema guceprauii:
1. ABTOMaTH3aLis TPOLeCiB KepyBaHHS MOIPiOHEHHSIM ITiCKiB KYJIbOBUM MJIMHOM 3 YPaxXyBaHHSIM ifeHTudiKarii

CIIiBBiJHOLIIEHHS pyJa,/Boja

2. Automated control of grinding sands in ball mills taking into account identification of the ore /water ratio

Pedepar:

1. O6'eKTOM HOCHITKEHHS € TEXHOJIOTIYHUI ITPOLeC OPiOHEeHHS MiCKiB KyJIbOBUM MJIMHOM. MeTO10 pob0TH €
MigBUILIEHHS IPOAYKTUBHOCTI KYJIbOBOTO MJIMHA I10 TOTOBOMY IPOJYKTY Ta CKOPOYEHHS BUTPAT €JIEKTPUYHO]
eHeprii, Kysb i GpyTepiBKU MJIIXOM OTPUMaHHS PillleHb 00 YIO0CKOHAIEHHS KEPYBaHHS (POPMYBaHHSIM
CITiBBiIHOLIEHHS pyZAa/Boja B MiCKax, NOAPIOHIOBAHMX TEXHOJIOTIYHUM arperatomM, CTBOPEHHSIM aBTOMAaTU30BaHO1
CHCTEMU KEPYBaHHS TaHUM MPOLECOM, 3aCHOBAHOI Ha aHAIITUYHUX 3aJIEXKHOCTSIX PO3PIIKEHHS i TPAHCIIOPTYBaHHS
IyJIBIIU. MEeTOIM NOCIiIPKEHH:HAYKOBE y3arajJbHEHHs i CUCTEMATU3allisl; TEOPETUYHI OCHOBU MaTEPiaIbHOTO
6asiaHCy, CKJIQAHHS JU(EPEHLINHNX PiBHSIHb, aBTOMAaTUYHOTO YIIPABJIiHHS, XBUJIIOBAHHS BiIKPUTUX [IOBEPXOHD,
BUIIaJIKOBUX IIPOIIECiB; METOM TeOPii riApoCTaTuKY; METOIM Teopii eHepreTUYHOro 6aaaHcy, Teopii iHBapiaHTHOCTI,

Teopii uu@pPoBUX cuCTEM aBTOMATUYHOIO YIIPaBJIiHHS, UNPPOBUX QiNbTPiB, CUCTEM 3 HETIOBHUM BUKOHAHHSIM YMOB



iHBapiaHTHOCTI. YcTasleHe 3HaY€HH PiBHS MYJILIIN B LEHTPAJIbHINA YaCTYHI IPUIMAJIbHOTO IIPUCTPOIO 3aBUTKOBOTO
SKUBUJIbHUKA € HETIPSIMOIO OL{HKOIO BUTPATH ITiCKiB i BOAM IBOCIipasbHOTO Ki1acudikaTopa, a ocepegHeHe y
3MiHHOMY iHTepBaJli CIIiBBiAHOLIEHHS PyZa,/BoJa -~ HENPSIMOIO OLiHKOI HEJOCTal0u0i BUTPATH BOAU Y KYJIbOBUI
MJIMH. Briepue po3po6sieHO HOBUI KpUATEPill OLiHIOBaHHS CIiBBiIHOLIEHHS PyAa,/Boja. Biepme orpumani
AQHAJIITUYHI 3aJ1EXHOCTI KYJIbOBOTO MJIMHA M0 KaHaJy PO3PiIpKEHHS MYJIbIIN; 3aBUTKOBOTO XUBUJIbHUKA 10 KaHAIaM
PiBHS IIyJIbIIU Ta CIIiBBiTHOUIEHHS Pyja,/BO/a; IIICKOBOTrO »0J100a Kiacudikatopa; cepeiHbO KBapaTU4HOI [I0XUOKU
3amni3Hiznoi ingpopmaliii 3 KopensuiiHoo QyHKUiEO {i BUNIaJKOBOTO NPOLECY; BiAKPUTOTrO rifpOCTaTUYHOTO
nepeTBoploBayva. JloBeieHa 3MiHa KOJIMBAJILHOCTI i aMIIITY 1M KOJIMBAHb IYJILIIN B LIEHTPAJIbHIN 4aCTHHI
[IPUIMaJIbHOTO IIPUCTPOIO 3aBUTKOBOTO JXUBUJIbHUKA Bif il piBHS B CTaHi CIIOKOIO, HAsIBHICTD y OyIb-SIKMX PEKUMax
IiJISTHOK 3 HE3MIHHMMU 3HaY€HHSIMU PiBHS Ta BiTIOBIHICTb CEPEHbOT0 3HaU€HHS ycTaseHoMy. OGI pYHTOBaHi
BEJIMKI BiIXWJIEHHS PO3PiI>)KEHHS IyJIbIIM B IEPEXiIHUX NIpoLecax Py aBTOMAaTU3allii KepyBaHHS IO PiOHEHHSIM
IiCKiB KyJIbOBMM MJIMHOM Ta HasABHICTb i BeJIMYMHA MiHIMAKCHOT'O KPUTEPIIO IIPU AUCKPETHUX BU3HAYEHHAX

MIBUAKOCTI 3MiHUM PO3PiI>KEHHS IyJIbIIN.

2. The object of research is the technological process of grinding ball mill, sand. The aim is to enhance the
performance of a ball mill to the finished product and reducing the cost of electric energy balls and lining by
obtaining solutions to improve the management of the formation ratio of the ore / water in the desert, grinding
technological units, an automated system for data management processwarped to the analytical curves
liquefaction and transportation of the pulp. Methods: a scientific generalization and systematization; theoretical
basis of material balance, making differential equations, automatic control, vibration exposed surfaces, random
processes, and methods of the theory of hydrostatics; methods of energy balance, the theory of invariance, the
theory of digital control systems, digital filters and systems with incomplete compliance with the terms of
invariance. The steady-state value of the level of pulp in the central part of the receiver cochlear feeder is an
indirect assessment of the cost of sand and water double-stranded classifierand averaged in a variable range of the
ratio of the ore / water - an indirect estimate of the missing water flow in a ball mill. For the first time, a new
criterion for evaluating the ratio of the ore / water. For the first time the analytical dependence ball mill for
dilution of the pulp canal; cochlear feeder through the level of pulp and the ratio of the ore / water; sand trough of
the classifier; mean square error of belated information to the correlation function of random process, open the
hydrostatic drive. Proved the change of oscillation and amplitude of the pulp in the central part of the receiver
cochlear feeder from its level at rest, the presence in all modes of sites with the same values and level of
compliance with the average sustainable. Justified by large deviations dilution of the pulp in the transition process
in the automation control grinding ball mill, sand and the presence and magnitude of the minimax criterion in
determining the rate of change in discrete thinning pulp.
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