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2. Automation of control process of jet grinding on acoustic signals of mill operating zones.

Pedepar:

1. PoboTa npucesueHa NifiBUIIEHHIO IPOAYKTUBHOCTI CTPYMUHHHUX MJIMHIB Ta SKOCTi MPOAYKTY NOJPiOHEHHS Ha
OCHOBi aBTOMaTUYHOTO KEPYBAHHS CTYIEHS 3aBaHTaKEHHS MJIMHA Ta KPYIITHOCTI IIPOAYKTY 32 NapaMeTpamu
aKyCTUYHMX CUTHAJIIB poO0YMX 30H NOApi6bHEeHHS. [JoCTiIKeHHIM 3aMKHYTOI'O LIMKJIy CTPYMUHHOI'O IIO/IPiOHEHHS
BUSIBJIEHO TE€XHOJIOTI4HI XapaKTEPUCTHUKY, 110 BIJIMBAIOTh HA IIPOAYKTHBHICTb Npouecy. CTBOPEHA HeJliHiHa
perpeciiina MozeJb MoKasaja epeBakKHUH BIUIMB PiBHS 3aBaHTKEHHSI [IOMOJIBHOI KAMEPH Ha NIPOAYKTUBHICThb
MJIMHA B 1jiioMy. Po3pobsieHa iMiTanifiHa Mozesb poLecy NoApiGHeHHS [10Ka3aa, 0 KOHTPOJIb [IPOLecy

3aBaHTA’>XKE€HHA MJIMHA J03BOJIsSIE l'Ii,ILHHTI/I HpOIL}/KTI/IBHiCTb MJIMHA. O6FPYHTOB8HO BUKOPUCTAHHA aKyCTUYHNX



CUTHAJIiB pOO0OYMX 30H CTPYMUHHOI YCTAHOBKY NOJPiOHEHHS /111 KEPYBaHHS peskuMamu npouecy. HaBeneHo
METOJIMKY BU3HAY€HHS BiIXUJIEHHS PEKUMY [IOAPiGHEHHS BiJ] ONTHMAaJILHOTO 3a JOIIOMOIOI0 aHai3y apameTpiB
aKyCTUYHMX CUTHAJIiB p06040i 30HU npouecy. CTBOPEHO HOBUI METOJ, aBBTOMATUYHOTIO KEPYBAaHHS NPOAYKTUBHICTIO
CTPYMMHHOTO MJIMHA 33 aKyCTUYHUMU CUTHAJIaMU 30HU MOAPIOHEHHS, 110 MOJIsirae B KOHTPOJIi 3aBaHTaKE€HHS
MJIMHA i IKOCTi IPOAYKTIB oJpi6HEHHS. PO3p06JIeHO arOpUTMU POOOTH CUCTEMU aBTOMAaTUYHOTO KEPYBAHHS
3aBaHTaXXEHHSIM MJIMHA, IPOrPaMHe Ta TexHiyHe 3abe3nedeHHs ii peasnizanii, imiTanifiHy Moziesib po60TH CUCTEMU
KepyBaHHs. 3allpolloHOBaHa METOAMKa KepyBaHHS TPOJYKTUBHICTIO CTPYMUHHOT'O MJIHA NepeBipeHo B yMOBax
BinbHOTipCBHKOrO ripHUYO-MeTaTypritHOro KOMOIHATY, IO 4O3BOJIAJIO MiABUIMUTY NPOAYKTUBHICT MIMHA Ha 10 -
30 % B 3aJIe>KHOCTI Bif, KPYITHOCTI IpoAyKTy. KiouoBi cy10Ba: CTpyMUHHE NOLPiOHEeHHS, aKyCTU4HI CUTHAJIU,
KOHTPOJIb, aBTOMaTUYHE KEPYBaHHS, OyHKED 3aBaHTaKEHHS

2. The work is devoted to increasing the productivity of jet mills and the quality of the grinding product on the
basis of automatic control of the degree of loading of the mill and the size of the product according to the
parameters of the acoustic signals of the working zones of grinding. The study of the closed cycle of jet grinding
revealed the technological characteristics that affect the productivity of the process. The developed nonlinear
regression model showed the predominant influence of the level of grinding chamber loading on the performance
of the mill as a whole. The developed simulation model of the grinding process showed that the control of the
process of loading the mill allows to increase the productivity of the mill. The use of acoustic signals of the working
zones of the shredding jet installation for control of process modes is substantiated. A method for determining the
deviation of the grinding mode from the optimal by analyzing the parameters of the acoustic signals of the working
area of the process. A new method of automatic control of the jet mill performance based on the acoustic signals of
the grinding zone has been developed, which consists in controlling the loading of the mill and the quality of the
grinding products. Algorithms for the operation of the automatic control system for loading the mill, software and
hardware for its implementation, a simulation model of the control system. The proposed method of controlling
the productivity of the jet mill was tested in the conditions of the Vilnohirsk Mining and Metallurgical Plant, which
allowed increasing the productivity of the mill by 10 - 30% depending on the size of the product. Key words: jet
grinding, acoustic signals, control, automatic control, loading hopper.
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