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1. CuHTe3 i JoCIiIKEeHHS CUCTEM KEPYBAaHHSA €JIEKTPOIIPMBOJAMU CTaHIB XOJIOAHOI IPOKATKA 3 BUKOPHCTAaHHAM

KOMILJIEKCY B3a€MOIIOB'I3aHUX MOJEJIEN

2. Synthesis and researching of electric drive control system of cold rolling mills using interconnected models
complex

Pedepar:

1. O6'eKT HmoCiIKEHHS - €JIEKTPOMEXaHiuHi TPOLIeCH B3a€EMOIIOB'I3aHUX €JIEKTPOIPUBO/IB CTaHa XOJI0LHO]
IIPOKATKY; METOI0 POOOTU € ONTUMIi3allisg CUCTEM KepyBaHHS eJIeKTPOMeXaHiYHUM 00J1aJHaHHSM [IPOKATHUX CTaHIB
3 BUKOPUCTaHHSIM KOMILJIEKCY B3a€MOIIOB'SI3aHUX MOJIeJIell eJIeMEHTIB IPOKaTHOrO BUPOOHUIITBA, 110 JO3BOJIUTD
HiABUILWTY SIKiCTh XOJIOJHOI IPOKATKU Ta 3MEHIIMTH KiJIbKICTb aBapiliHMX CUTYallill, 3yMOBJIEHUX OOPUBOM CMYTH
Iif, Yac NPOKATKY; BUKOPUCTAaHi METOIY TeOPil €JIEKTPOIIPUBOJA i aBBTOMAaTUYHOTrO KEPYBAHHS, YACEJIbHI METOIU i
KOMIT'IOTEPHE MOJIE/IIOBAHHS, METOM TEOPIi ONITUMAaJIbHOTO KEPYBaHHS; TEOPETUYHI PE3YyJIbTATH — 3alIDOIIOHOBAHO
METOJI, JOCJIiIPKEHHS1 6araTOMacoOBUX B3a€MOIIOB'SI3aHUX €JIEKTPOIIPUBOB CTaHiB XOJI0IHOI IPOKATKU IIPY 3MiHi
MOMEHTA iHeplii, CTAaTUYHOrO MOMEHTA OIIOPY Ta TOBLUIMHU METaJy, M0 IPOKATYEThCS, LJISXOM BUKOPUCTaHHS

PO3pO6JIEHOr0 KOMILJIEKCY MaTEMAaTUYHUX MOJIesIel eJIeMeHTiB IIPOKAaTHOro BUpoOHULTBa. OTprMasia nojaibIuii



PO3BUTOK TEOPis B3a€MOIIOB'I3aHUX €JIEKTPOIIPUBOIB 3 IPY>KHAMU 3B's1I3KaMU. BIOCKOHaJIEHO MaTeMaTU4Hy
MOJeJIb IIPOLIECiB, IIOB'SI3aHUX 3i 3BMIHHOIO TOBIIMHOIO CMYTH Ta ii 06PMBOM, MIJIIXOM JOTIOBHEHHS MOZei
(DYHKLiOHAJIBHUMU 3aJI€5KHOCTSIMU 17151 MOZIEJIIOBAHHSI POOOTU €J1IeKTPOMEXaHIYHOro 06J1aiHaHHS B aBapitHUX
pexxumax. JloBeieHoO, 10 BpaxyBaHHS 3MiHHOI TOBIIMHY CMYTY METaJly Ta pajiiyca PyJIOHY B MaTEMaTUYHUX
MOJIeJISX NIPY PO3B'A3aHHI 3a/1a4i aHAJITUYHOTO KOHCTPYIOBAHHS PETYJISATOPIB JO3BOJIIE€ OTPUMATH aJITOPUTMU
ONTUMAJIbHOTO KEPYBaHHS €JIeKTPOIIPHUBOJOM MOTAJIKY, BaroBi KoediljieHTH sSKUX € QYHKLiSIMU 3MiHIOBaHUX
IapaMeTpiB, 10 3a0e3levye HeOOXiIHY SKiCTb IIPOLeCy KEPYBaHHS HATSATOM CMYTY i HU3bKY 4yTJIABIiCThb
CHHTE30BaHOI CUCTEMH [0 BKa3aHUX AecTabinizyrounx (akTopis. [IpakTH4HI Pe3yIbTaTy - pO3p06IeHO
IiarHOCTYI04YMI 6araToKaHaJbHUI KOMILJIEKC CTaHiB XOJIOAHOI IIPOKATKY; PO3PO0JIEHO KOMILJIEKC KOMII'IOTEPHUX
MoJeJsiell eJleMeHTIB IPOKaTHOTO BUPOOHUIITBA, KU BpDaXOBYyEe B3a€MOIIOB'sI3aHiCTh KaHaJliB KEPYBaHHsI, IIPY>KHI
3B'S13KM NIEPILOTO Ta APYroro pohiB, 3MiHy TOBIIMHY Ta OOPUB CMYTH, 110 IPOKaTyeTbCsl. CUHTE30BaHi CUCTEMU
ONTHUMAJIbHOTO K€PYBAHHSI IIBUKICTIO KJIiTi i HATSTOM CMYrH 3a6€31€4yI0Th MiJBUIEHHS] KEPOBAHOCTI i 3HVDKEHHS
KOJIMBaJIbHOCTI 3 HYJIbOBOIO CTaTUYHOIO NIOMUJIKOIO. CTYIIiHb BIIPOBA/IKEHHS ~ Pe3yJIbTaTh POOOTU BIIPOBAIPKEHO Y
BAT "3anopixcrans" (M.3anopixoks) Ta Ha HnianpreMcTsi "Jlep>kaBHUI iHCTUTYT IPOEKTYBAHHS IPOMUCIIOBUX

nignpuemcts "JINTPOTIPOM" (m.3anopixoks). Cepa (ranysb) BAKOPUCTAHHS - METAypriliHa IPOMUCIIOBICTb.

2. The object of study - electro-mechanical processes are interconnected electric cold rolling mill. The aim is to
optimize the electromechanical control systems of rolling mill equipment with the use of a complex of interrelated
elements rolling production models that will improve the quality of cold-rolled and cut the number of accidents
caused by the cliff bands during rolling. The methods of the theory of electric and automatic control, numerical
methods and computer simulation methods for optimal control theory. Theoretical results - the method of
investigation multimass interconnected electric cold rolling mills when the moment of inertia, the static moment
of resistance and the thickness of rolled metal by the use of complex mathematical models developed by the
rolling elements of production. Further developed the theory interrelated drives with elastic ties. Improved
mathematical model of the processes associated with the variable thickness of the strip and its precipice, by
supplementing the model to simulate the functional dependencies of the electromechanical equipment in the
emergency mode. It is proved that the inclusion of variable thickness of the metal strip and the roll radius in
mathematical models for solving the problem of analytical design of controllers allows to obtain algorithms for
optimal control of electric winder, weights which are functions of variables that provides the necessary quality
control processes tension band and low sensitivity to the synthetic system given the destabilizing factors. The
practical results - developed a complex multi-diagnosing cold rolling mills, developed a complex computer models
rolling elements of production, which takes into account the interconnectedness of control channels, the elastic
connection of the first and second kinds, as well as variable thickness of the rolled strip and the possibility of an
emergency at breakage of the strip. Synthesized optimal control of the speed of the cage and the tension of the
rolled strip, which provides increased manageability and reduction of oscillation with a zero static error. The
degree of implementation - the results of the implemented at JSC "Zaporizhstal" (Zaporozhye), and the company,
"National Institute for the design of industrial enterprises" GIPROPROM "(Zaporozhye). Scope (area) of - iron and
steel industry.
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