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Pedepar:

1. Inceprauifina po60Ta IPUCBIYE€HA PO3BUTKY HAYKOBUX YSIBJIEHb ITPO OCOOJIMBOCTI IMHAMIYHUX [IPOLIECIB Y JIiHii
IIPUBOJY IPOKATHOI KJIiTi TPU 3aXBaTi M€Ta/la IPOKAaTHUMU BaJIKaMH, 3B'SI30K LIUX MTPOLIECIB i3 KOHCTPYKTUBHUMU
0COOGJIMBOCTSIMU Ta TEXHIYHMM CTAaHOM IIPOKATHOIO 06JIaIHAHHS, a TAKOX PO3POOIIi CTOCO6iB BU3HAYEHHS
TEXHIYHOT'O CTaHy Ta COCO6iB 3MEHIIEHHS JVHAMIYHUX HaBAaHTXXEHb Y JIiHil IPMBOAY NPOKATHUX BaJIKiB. PO6OTA €
KOMIIIEKCHUM JOCJIIKEHHSM, IO I'PYHTYETHCS HA BEJIMKOMY MACHUBi JaHUX [IPOMHUCJIOBUX BUMiPIOBaHb Ta
Cy4aCHUX METOJMKAX MaTeMaTUYHOIO MOZEJIIOBAaHHS lepexinHux npouecis. JJoCTOBIpHICTb po3p0beHnx
MaTeMaTU4YHUX MoJieJlel MigTBePIKyEThCS JaHUMHU TPAKTUYHUX BUMIPIOBaHb, CIiBINAJiHHS SIKUX 3 TEOPETUYHNMU

po3paxyHKamMu ckiagae 93...95% 171 ycix KiiTeil MUpOKOmTab0BOro CTaHy. Briepie BCTaHOBIEHO CTAaTUCTUYHY



3aJI€KHICTb MAaKCUMAaJIbHOTO AVMHAMIYHOTO MOMEHTY CUJI IIPY>KHOCTI HA MOTOPHIN OingHL] JIiHil IpuBOAY Y nepio,
3aXBaTy MeTaja BaJIKaMHU Bill MOMEHTY CHJI IPY>KHOCTI y CTAJIOMy PEXXKMMi IIPOKATKU Y BUTJISAI KOPEJISILiHHOTO MO
TOYOK, fIKE allPOKCMMOBAHO JIiHIMHOIO 3aJI€KHICTIO, KYT HAaXWJIy SIKOi 3aJIEXKUTh BiJl TEXHIYHOTO CTaHy — 3HOCY Ta
3a30piB LiISAHOK JIiHIil IPUBOAY IIPOKATHOI KJIiTi. Briepiie migaxomM MaTeMaTUYHOIO MOZEJIIOBAHHS Ta HATYPHUX
BUMIpPIOBaHb BCTAHOBJIEHO OCOOJIMBOCTI JUHAMIKM 3y04acTUX 3'€JHAaHb Ta TPAEKTOPIl pyXy y 10 pajiaabHUX
3a30PiB MiJIMITHUKOBUX OIIOP OCEl 3y0YaTHX KOJIiC peyKTopa Ta lIeCTePEHHOI KJIiTi 3 pi3HUM KOHCTPYKTUBHUM
pO3TallyBaHHSIM II€CTEPHI BiTHOCHO KoJjleca. [TokasaHo pi3HMII HalIpSMOK NepeMillleHHs OCell 3y0uaTux KoJic
peIyKTOpa Ta 3yCUJIb MiXX 3yOLIsIMU i y HiAIIUITHUKOBUX OMOPax peAyKTopy. TakoX 3alpOIIOHOBAHO HOBUM
MMOKa3HMK NUHAMIYHOCTI MiAMUITHUKOBOI ONOPY, SIKUH LOPIiBHIOE BiJHOMEHHIO MAaKCHMAaJIbHOTO 3HAUYE€HHS 3YCUJLIIS
peaxlii 0 CTasoro 3Ha4eHHs y PESKUMI IIPOKATKU. 17151 yTOUHEHHS BEJIMYMH IIPY>KHOCTEN AISIHOK Y TPhOXMACOBIN
PAIHINA cxeMmi JIiHil IpUBOAY 3alIPOIIOHOBAHO METOINKY, Y SKill BUKOPUCTOBYETHCS MOMEHT CHUJI IIPYKHOCTI, 110
BUMIpPSIHMI 6e3M10CcepeaHbO Y TPOKATHIN KIIiTi. ATPOKCUMYIOYM CUTHAJI MOMEHTY CHUJI IIPY>KHOCTI CyMOIO
rapMOHIMHUX Ta €KCIIOHEHIjaIbHUX QPYHKIIii, 3HaX0 ATk (aKTUYHI YaCTOTH BJIaCHUX KOJIUBAHb JIiHil IpUBOAY i 3 ix
IOTIOMOTOI0 BU3HAYAlOTh CKOPUTOBaHi IapaMeTpy Npy>KHOcTe!. [IpakThuyHe 3HaYeHHs MaloTh po3pobJieHi criocobu
OLIiHIOBAHHSI 3araJIbHOTO TEXHIYHOTO CTaHy 00J1aiHAHHS JIiHil IPUBOJY NPOKATHUX KJIITEH 3a MBUIKICTIO
PO3IIOBCIOIKEHHS TegopMaliiliHoi XBUJIi B3IOBXK JIiHii IPUBOLY ITPY 3aXBaTi MeTaJy IIPOKATHUMU BaJKaMU; 3a
IAQHMMU BUMIipIOBaHHS TUCKY Y rifipaBiliyHiil cucTeMi BpiBHOBaXEHHS IIPOKAaTHUX BaJIKiB, TapaMeTpiB Bibparii
KOPIyCy pelyKTOpa Ta eJIEKTPOMArHiTHOr0O MOMEHTY JIBUT'YHA IIPU 3aXBaTi MeTajla IPOKaTHUMU BaJIKaMH, 32
CHTHAJIaMU JIaTYMKIB OGEpTaHHS AeTasel JiHii IpuBoLy. 3anpoBaiKeHHs UX CII0CO6iB AACTh 3MOTY 37iliCHIOBATA
TexHiYHe 06CIIyroByBaHHS 110 (PaKTUYHOMY CTaHy 34JIeHYBaHb JIiHil IPUBOJY Ta 3BMEHIUIUTU KiJIbKICTh PallTOBUX
BiZIMOB €JIEMEHTIB IPOKATHOrO 06s1aAHaHHs. [IpakT4He 3HaYEHHSI MAlOTh PO3PO0JIEH] CII0COOU 3MEHIIEHHS
IVHAMIYHMX HaBaHTaXKEHb Y JIiHIAX IPUBOAY NPOKATHUX KIIITEN 32 PaxyHOK: KOPOTKOYACHOTO MiAoMy Ta
OIIyCKaHHS BEPXHbOTO OIIOPHOTO BajIKa (JUHAMIYHA CKJIaloBa 3MEHIIyeThCs y 1,5-2,0 pasu), 3SruHaHHS IIepeHbO]
YacCTUHU 1ITabu y 5k05106 Ta il po3ruHaHHi (quHaMiyHa CKIafoBa 3MeHuyeTbcs y 1,4-1,9 pasu), GopmyBaHHS
TparnelieBUIHOI NepeaHbOi YaCTUHU Tab!U (AMHAMIYHA CKJIaZloBa 3MEHIIyeTbCs y 1,55-2,5 pa3n), BCTAaHOBJIEHHS
IBUT'YHA MOCTIMHOTO CTPYMY i 3'€IHaHHS MOTO C MEeCTEPEHHOIO KIIITTIO BAaJIOM MiABUILEHOI TOBXKUHY (AMHAMIYHA
CKJIazioBa 3MeHInyeThes y 1,9-2,1 pasu). 3anpoBapkeHHs IUX CIIOCO6iB I03BOJIMTD 30iJIbIINTH PECYpC €JIeMEHTIB

JIiHil NpUBOAY Ta iHIIKX AeTasel IPOKaTHOro 06JafHaAHHS.

2. The work is devoted to the development of scientific knowledge on the specificity of dynamic processes in the
drive system of the rolling stand during metal capture by the rolls, the connection of these processes with the
design features and technical condition of the rolling mill, as well as the development of methods for determining
the technical condition and methods for reducing dynamic loads in the drive system of the rolling rolls. This work
encompasses comprehensive research based on a large industrial database and modern methods of mathematical
modeling of transient processes. The reliability of the developed mathematical models is confirmed by data from
practical calculations, whose agreement with theoretical calculations is 0.93-0.95 for all stands of the wide-strip
rolling mill. For the first time, a statistical dependence of the maximum dynamic moment of elastic forces on the
motor section of the driveline during the period of metal capture by the rolls on the moment of elastic forces in
the steady rolling mode has been established in the form of a correlation field of points, which is approximated by
a linear dependence, the angle of inclination of which depends on the technical condition - wear and gaps of the
sections of the driveline of the rolling stand. For the first time, through mathematical modeling and full-scale
measurements, the features of the dynamics of gear joints and the trajectory of movement in the field of radial
clearances of the bearing supports of the gear wheel axes of the reducer and the pinion stand with different
constructive arrangement of the gear shaft relative to the wheel have been established. Different directions of
movement of the gear wheel axes of the reducer and forces between the teeth and in the bearing supports of the
reducer have been shown. A new indicator of the dynamicity of the bearing support has also been proposed, which
is equal to the ratio of the maximum value of the reaction force to the constant value in the rolling mode. To clarify
the values of the elasticity of sections in the three-mass in-line scheme of the driveline, a method is proposed that
uses the moment of elastic forces measured directly in the rolling stand. By approximating the signal of the



moment of elastic forces by the sum of harmonic and exponential functions, the actual frequencies of the natural
oscillations of the driveline are found and with their help, the corrected elasticity parameters are determined. Of
practical importance are the developed methods for assessing the general technical condition of the equipment of
the drivelines of rolling stands by the speed of deformation wave propagation along the driveline when the metal is
captured by the rolling rolls; by measuring the pressure in the hydraulic system of balancing the rolling rolls, the
vibration parameters of the gearbox housing and the electromagnetic torque of the motor when the metal is
captured by the rolling rolls, by signals from the rotation sensors of the drive line parts. The implementation of
these methods will make it possible to carry out maintenance based on the actual condition of the driveline joints
and reduce the number of sudden failures of rolling equipment elements. Of practical importance are the
developed methods for reducing dynamic loads in the drivelines of rolling stands due to: short-term lifting and
lowering of the upper backup roll (the dynamic component decreases by 1.5-2.0 times), bending the front part of
the slab into a trough and its extension (the dynamic component decreases by 1.4-1.9 times), forming a trapezoidal
front part of the slab (the dynamic component decreases by 1.55-2.5 times), installing a DC motor and connecting it
to the pinion stand with a shaft of increased length (the dynamic component decreases by 1.9-2.1 times). The
introduction of these methods will allow increasing the resource of the elements of the driveline and other parts of
the rolling equipment.

Jep>kaBHH peecTpaniiinuii Homep JiP:
IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKHU: PalioHa/bHE IPUPOJJOKOPHCTYBaHHS

CrpareriyHuii NpiopUTETHUH HAaNPSIM iIHHOBAaLiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIA
TPaHCIIOPTYBaHHS €HEPTii, BIPOBA/I)KEHHS €HEProePeKTUBHUX, PECypPCO30epiralourx TeXHOJIOTIl, OCBOEHHS
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