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Tema gucepranii:
1. CuHTEe3 aBTOMaTU30BaHOi CUCTEMU iHTeJIeKTyaJII)HOI‘O KE€pyBaHHA IIPpOLIECOM 6esnepepBHoro TpaBJ’[iHHH CMYI‘OBOi

cTajli

2. Synthesis of an automated system for intelligent control of the process of continuous pickling of strip steel

Pedepar:

1. Incepranifina po60Ta IpUCBSIY€Ha BUPilIEHHIO HAYKOBO-TEXHIYHOI 3a/1a4yi pOo3p0OOKM aBTOMATHU30BaHOi CUCTEMU
iHTeJIeKTyaJIbHOTO KEPYBaHHS IPOLIECOM O€3I1EPEPBHOTO TPABJIiHHS CMYTOBOi CTajli 3 BUKOPUCTAHHSIM HEYITKUX Ta
HEPOMEPEKEBUX MOJIeIel. 3alIpONIOHOBAHO PalialbHO-0a3UCHI HETPOMEPEKEeBi MOJIeJIi, TpU3HAYEHi 17151 po60TU
B KOHTYpax aBTOMAaTU30BaHOI CUCTEMHU iHTEJIEKTYaJIbHOTO KEPYBAHHS [TPOLIECOM O€3IIEPEPBHOTO TPABJIiHHS
CMYTOBOI CTai, 103BOJIUJIN aleKBaTHO ONKUCATH TEXHOJIOTIYHUI Mpoliec 6e31ePEPBHOTO TPaBJIiHHS CMYTOBOi CTai
B HECTAlLliOHAPHUX YMOBaX (PYHKIIOHYBaHHS 32 HAgBHICTIO HEBU3HAYEHOCTEN. 3alIPOIIOHOBAHO PETYJIISITOP
TE€MIIEPATYPH, IO [03BOJIIE€ aJANITUBHO KOPUTYBATH TEMIIEPATYPY PO3YMHY 3 YPaxyBaHHSIM BIUIMBY 3MiH CKJIay
TPaBUJILHOTO PO3YMHY JIs1 MiJTPMMAHHS PErJIaMeHTOBaHOI BUAKOCTI IIPOLeCy. 3alIpOIIOHOBAHO METO],
inenTu@ikalii ctaHy KOMIIOHEHTIB TPaBUJILHOTO PO34MHY, 1[0 BUKOPUCTOBYE HEUITKY KJIACTEPU3ALLiI0 115
aBTOMAaTH30BaHOTO KOHTPOJIIO BMICTy MYJIBTITiIPATiB y TABUJIBHOMY PO34MHi. YIOCKOHAJIIEHO Npouec ineHTudikarii

IedeKTiB IOBEPXHi CMYrOBOro IPOKATy 3 BUKOPUCTAHHSIM HEYIiTKOi KlacTepusaliii, 1o J03BOJIMJIO aBTOMATU3yBaTU



KOHTPOJIb SIKOCTIi KiHI]€BOTO IIPOAYKTY Ta BU3HAYATH B [IPOLIECi MapaMeTPU TUCKY N10Jia4yi TPaBUJIIbHOTO PO3YMHY B
COILJIa [TOIlepeIHbOrO 3POIIYBaHHS. YIOCKOHAJIEHO METO], OLIiHIOBAHHSI SIKOCTi PYHKIIOHYBaHHS T€XHOJIOTTYHO] JIiHii
TPaBJIiHHS, SKUI BUKOPUCTOBYE KJlacTepu3alilo PakTOPiB TEXHOJIOTIYHOIO IIPOLIECY 3 YpaXyBaHHIM iX B3A€EMHUX
BIJIMBIB. Ha OCHOBI pO3p00JIeHUX IHTEJIEKTYaJIbHUX MOZEJIeN Ta METO/IiB 3alIpDOIIOHOBAHO MOIM(PIKOBaHY CTPYKTYPY
CHCTEMU iHTeJIeKTYaJIbHOTO KEPYBaHHS Oe3l1epepBHUM TPABUJIbHUM arperaTom, 1o B pe3yJbTaTi 103BOJIsE
MiIBULINTY SIKICTb TPABJIIHHS ITIOBEPXHi CMYTOBOI CTaJli 32 YMOB ONTUMIi3allil TEXHOJIOTIYHUX PECYPCHUX BUTPAT.
PesynbTaTy iMiTal[iliHOr0 MOJEI0BaHHS, €KCIIEPUMEHTAJIbHI JOCIIiIPKEHHS Ta BUPOOHUYI BUIIPOOYBaHHS

HiATBEPAXYIOTh €(PEKTUBHICTh CHHTE€30BaHOI CUCTEMY KEPYBAHHS.

2. The dissertation is devoted to the solution of the scientific and technical problem of developing an automated
system of intellectual control of the process of continuous pickling of the strip steel with the use of fuzzy and
neural network models. Radial-based neural network models designed to work in the contours of the automated
intelligent control system of the process of continuous pickling of strip steel allowed to adequately describe the
technological process of strip steel in non-stationary operating conditions in the presence of process
uncertainties are proposed. A regulator allowing to adaptively adjust the temperature of the pickling solution
taking into account the influence of changes in the composition of the solution to maintain the regimented
process speed is proposed. A method for identifying the pickling solution components state, using fuzzy clustering
for automated control of the content of multi-hydrates in the pickling solution, is proposed. The identification
process of strip-rolled surface defects with the use of fuzzy clustering was improved, which allowed to automate
the quality control of the final product and to determine the parameters of the pickling solution supply pressure in
the pre-irrigation nozzles. The method of assessing the quality of functioning of the technological line of pickling,
which uses clustering of factors of the technological process taking into account their mutual influences is
improved. Based on the developed intelligent models and methods, a modified structure of the control system of
the continuous pickling unit, which as a result allows improving the quality of pickling of the strip steel surface
under the conditions of technological resource costs optimization is proposed.
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