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1. Po3BUTOK i peasizallis TEXHOJIOTI], METOMiB PO3PaxyHKYy 1 yIpaBJliHHS NapaMeTpaMU NPOLeCiB BUPOOHMLITBA

XOJIOJHOKATaHUX MITAb i3 BUCOKOIO IVIOUMHHICTIO Ta SKICHOIO TOBEPXHEIO

2. Technology, Calculation Methods and Parameters Control Development and Implementation for the Production
Processes Dedicated to Manufacturing Cold-Rolled Strips of High Flatness and High Quality of Surface

Pedepar:

1. O6'eKT BOCIIIPKEHHS - TEXHOJIOTIYHI TPOLIECU 1 yCTATKYBaHHSI [1711 MaCOBOTO BUPOOHMIITBA TOHKUX
XOJIOAHOKATaHUX MTAa0 Ha BUCOKOUIBUAKICHMX IIPOMUCIIOBUX CTaHaX. MeTa - pO3BUTOK HAayKOBUX OCHOB i
peastizallisi MeTOJIiB yIIPaBJIiHHS IIOMIMHHICTIO, CTAHOM [1I0BEPXHI, TOBIIMHOIO IITA0 Ta yIOCKOHAJIEHHS
TEXHOJIOTIYHUX ITPOLeCiB BUPOOHUIITBA XOJIO0JHOKATAHUX IITA0 Ha BUCOKOMIBUAKICHUX CTaHAaX Ha OCHOBI
BCTAaHOBJIEHUX HOBUX 3aKOHOMipDHOCTEN BIIJIMBY Ha 3a3Ha4Y€Hi TOKa3HUKY SIKOCTi OCHOBHUX (PAKTOPiB IPOIIECIB,
TeMIIepaTypHUX U IuHaMiyHUX edekTiB. [IpegmeT KocimpKeHHs - MeXaHi3Mu (OPMYBaHHS HaIIPy>KEHO-
Ie(pOpMOBAHOTrO CTaHy MeTaJly 1 IIOKa3HUKIB 0ro SIKOCTi (TOYHOCTI 110 TOBILYHI, JIOIMHHOCTI i1 CTaHy NOBEPXHI) y
IIPOLIECAX XOJIOAHOI IPOKATKU 1 APECUPYBaHHS WTAb 3 ypaXyBaHHSIM TEMIIEPATypHUX, AMHAMIYHUX €(EeKTiB i
¢dakropiB cTabinbHOCTI. TeopeTnyHi HOCTiIKEHHS IPYHTYBAINCS HA KJIACUYHUX [10JIOKEHHSIX TeOopii MPY>KHOCTI,

MIJIACTAYHOCTI, IPOKATKH, iH)KEHEPHUX, YNCEJIbHUX MiAX0ax, METOJax PilleHHS ONTUMi3aliiHuX 33124 i



MaTeMaTU4HOI CTAaTUCTUKU. EKClIeprMeHTaIbHI METOY NOoJISIrany y GpisnyHOMY MOZIETIOBaHHi B 1a60PaTOPHUX i
IIPOMUCJIOBUX YMOBaX 3 BUKOPHCTaHHIM MeTOiB TepMmorpadii, TeHzoMeTpii, sracTomeTpii, Bu3Ha4eHHs Tornorpadii
OXOJIOJIP)KEHHS BaJIKiB, OL[iHKM FT€OMETPUYHUX XaPAKTEPUCTHUK, Y TOMY YUCJIi IIJIOIIUHHOCTI, CTaHY IIOBEPXHi,
MEXaHIYHUX BJIACTUBOCTEN i iHITMX MOKAa3HUKIB SIKOCTi X0JI0AHOKAaTaHUX 1ITa6. Briepiie TeopeTuyHo 1
€KCIIEpMMEHTAJIbHO BCTAHOBJIEHU BILJIMB TEMIIEPATYPU XOJIOJAHOKATAHUX WTA0 MPY 3MOTYBaHHI Ha HaINpyKeHN
CTaH PyJIOHiB i popmyBaHHS JedeKTiB NoBepxHi mTab.Brepiie BCTaHOBIEHO MEXaHi3M IIpOLeCy TEPMOIIPaBKU
wtad.Bnepie 1151 yMOB Xx0J104HOI IPOKATKY WTAb 3i 3MaIEHHSIM 3alIPOIIOHOBAHA 3aJI€KHICTh TEIJIOBOTO CTaHy
BAJIKIB i mTabu BiJ KpUTEPIlo, 110 XapaKTepU3ye NOBHOTY KOHTAKTY BaJIKiB i mTabu. Briepiie BCTaHOBIEHO
3aKOHOMIPHICTb JIaBUHOIOiOGHOTO ITOCUJIEHHSI Bibpalliil 6e31epepBHOr0 CTaHYy XOJIOIHOI IPOKATKU MITa0.
YI0CKOHasIeHO MeToJ, ONTUMI3allii JedopMalifHOro pexkumy 6araTonpoxifHoi NPOKaTKU NPpY 3a1aHUX I10YATKOBI i
KiHLIE€Bil TOBIIMHAX WITA0U. YIOCKOHATIEHO METO]] PO3PAaXyHKiB IPOMIPKHUX TOBILVH i MDKKJIITbOBUAX HATSATIB 10
IapaMeTpax HaCTPOIOBaHHS Oe3l1epepBHOro CTaHa, a TAKOX OfeprKasia MoAAIbIINI PO3BUTOK JeTepPMiHOBAaHO-
iMOBipHiCHa MaTeMaTHU4yHa MOJieJIb IIpoliecy Oe3repepBHOI X0JI04HOI MpoKaTKyY wTad.OnepsKaiu NoJasbInii
PO3BUTOK YSBJIEHHSI IIPO PO3KATyBaHICTb JIOKAJIbHUX CTOBIEHb IIOIIEPEYHOro NMPoQiso MifKaTy B IPOLEeCi
6e3rnepepBHOI X0JI0[IHOI TPOKATKM TOHKUX 1ITab.Briepiue BusiBIeHi 3aKOHOMIPHOCTI peasisaliii npouecy Xon104Hoi
MTPOKATKM TOHKUX MTab: 3 MiHiMasbHOIO cuJot0 260 3 MiHiManbHUMU eHeproButpaTamu. Chepa BUKOPUCTAHHS -

BI/IpO6HI/II_LTBO XOJIOJHOKaTaHUX CTAJIEBUX mTab Ha BI/ICOKOIHBI/I,ILKiCHI/IX CTaHax.

2. The focus of the research is operating procedures and equipment for mass production of thin cold-rolled strips
on industrial high-speed rolling mills. The objective is to develop scientific foundations and implement the
methods of control for strip flatness, surface state, strip thickness; to improve operating procedures for
manufacturing cold-rolled strips on high-speed rolling mills on the basis of the newly found rules of influence of
the process key factors, thermal and dynamic effects on the said quality metrics. The subject of the research is
mechanisms of formation of stress-strain state of metal and its quality metrics (thickness accuracy, flatness and
surface state) during processes of cold-rolling and skin-passing of strips with regard to thermal effects, dynamic
effects and stability factors. The theoretical research was based on the classic principles of the theory of elasticity,
plasticity, rolling, engineering, quantitative approach, solution methods for optimization tasks and mathematical
statistics. Experimental studies were focused on physical modeling in laboratory and industrial conditions using
the methods of thermography, tensometry, plastometry, determining topography for roll cooling, evaluation of
geometrics, including flatness, surface state, mechanical properties and other quality metrics of cold-rolled strips.
For the first time ever the effect of temperature of cold-rolled strips during coiling on stress state of coils and
formation of defects of strip surface was established both theoretically and experimentally. For the first time the
mechanism of strip thermal flattening process was found. For the first time it was suggested that in conditions of
cold-rolling of strips with lubrication the thermal state of the rolls and strip depends on the factor which
characterizes fullness of contact between rolls and strip. For the first time the rule of burst-type increase of
vibrations of continuous strip cold-rolling mills was established. The method of optimization of strain multiple-
pass rolling schedule with pre-set initial and final strip thickness was improved. The method of calculation of
intermediate sicknesses and interstand tensions as per the continuous mill settings was improved, and the
deterministic and probabilistic mathematical model of the process of continuous strip cold-rolling was further
developed. The ideas of rollability of local bulges of lateral sections of semifinished products during the process of
continuous cold-rolling of thin strips were further developed. For the first time the rules were found for
implementation of the process of cold rolling of thin strips: with minimum force or minimum energy consumption.
Area of application: manufacturing of cold-rolled steel strips on high-speed rolling mills.
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