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Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€Ha PO3BUTKY HayKOBUX YsIBJIEHb ITPO OCOOJIMBOCTI IMHAMIYHUX IIPOLIECIB Y JIiHii
IIPUBOAY NPOKATHOI KJIiTi IpY 3aXBaTi MeTasla IPOKATHUMH BaJIKAMMU, 3B’130K LIUX NIPOLECIB i3 KOHCTPYKTUBHUMU
0COOJIMBOCTSIMU Ta TEXHIYHUM CTaHOM IIPOKATHOTO 06JIafiHAHHS, @ TAKOX pO3pob1Li CrIoCcO6iB BUBHAYEHHS
TEXHIYHOTO CTaHy Ta CIIOCOOiB 3MEHIIIEHHS TYHaMIYHUX HaBaHTaXXeHb Y JIiHil IpHMBOJY NPOKATHUX BaJIKiB. Po6oTa €
KOMIIJIEKCHUM JOCJIiI)KEHHSM, 10 I'PYHTYETHCS Ha BEJIMKOMY MAaCUBi JaHUX [IPOMHUCJIOBUX BUMIipIOBaHb Ta
Cy4aCHUX METOJMKAX MaTEMAaTUYHOTO MOZEJIIOBAHHS MTePEXiIHUX NpoLeciB. JJOCTOBIPHICTL PO3pO6IEHNX
MaTEMATUYHUX MOJEJIEN MiATBEPIKYEThCS AaHUMU IPAKTUYHMX BUMIPIOBaHb, CMiBIAAiHHS IKUX 3 TEOPETUYHNMU
po3paxyHKaMu ckianae 93...95% 1151 ycix KiiTeil MUPOKOIITab0BOro CTaHy. Briepiie BCTaHOBIEHO CTaTUCTUYHY
3aJI€KHICTb MAKCUMAaJIbHOTO AVMHAMIYHOTO MOMEHTY CUJI IIPY>KHOCTI HA MOTOPHIN OiygHL] JIiHil IpUBOAY Y nepio,
3aXBaTy MeTajla BaJIKAMHU Bill MOMEHTY CUJI IIPY>KHOCTI Y CTAJIOMy PEXXUMI IIPOKATKU Y BUTJIAII KOPEJIALIAHOIO Mo

TOYOK, sIKE allPOKCMMOBAHO JIiHIMHOIO 3aJI€KHICTIO, KYT HaXWJIy SIKOi 3aJIEXKUTh BiJl TEXHIYHOTO CTaHy — 3HOCY Ta



3a30PiB AiSHOK JIiHil IPMBOMY IIPOKATHOI KJIiTi. Briepine misixom MareMaTUYHOrO MOJEJIIOBAHHS Ta HATYPHUX
BHMipIOBaHb BCTAHOBJIEHO OCOOJIMBOCTI AMHAMIKY 3y6UacTux 3'€JHaHb Ta TPAEKTOPIi pyxy y 101 pagianbHUX
3a30PiB MiJIMITHUKOBUX OIIOP OCEH 3y0UaTHX KOJIiC peJyKTopa Ta IIeCTEPEHHOI KJIiTi 3 pi3HUM KOHCTPYKTUBHUM
pO3TallyBaHHSIM IIECTEPHI BiTHOCHO KoJjleca. [TokasaHo pi3HMI HaNIpSIMOK NepeMillleHHs OCel 3y0uaThx KOJicC
penyKTopa Ta 3yCUJb MiX 3yOLsIMHU i y MiJIIMITHUKOBUX OMOPax peayKTopy. Takoxk 3arporoHOBAHO HOBUA
[TOKa3HVK JUHAMIYHOCTI MiAIUITHUKOBOI ONOPY, SIKUH LOPIiBHIOE BiJHOIEHHIO MAaKCHMAaIbHOTO 3HAYE€HHS 3YCUJLIS
peaxlii Lo CTasoro 3Ha4€HHS Y PE>XKUMIi TPOKATKU. JI71s1 yTOUHEHHS! BEJIMYMH MIPY)KHOCTEN AiJITHOK Y TPbOXMACOBIN
PAOHINA cxeMmi JIiHil NpUBOAY 3alIPOIIOHOBAHO METOINKY, Y SKill BUKOPUCTOBYETHCSA MOMEHT CUJI IIPYKHOCTI, 110
BUMIipSIHUN 6e3rocepeqHbo y IPOKATHIN KIIiTi. ATPOKCUMYIOUM CUTHAJI MOMEHTY CUJI TIPY>KHOCTI CYMOIO
rapMOHIMHUX Ta €KCIIOHEHIjaIbHUX QPYHKIIii, 3HaX0 sTh (PaKTUYHI YaCTOTH BJIACHUX KOJIUBAHb JIiHil IpUBOAY i 3 ix
IOTIOMOTOI0 BU3HAYAIOTh CKOPUTOBaHi IapaMeTpy NPY>KHOCTeN. [IpakThyHe 3HaYeHHS MaloTh PO3pO6JIeHi criocobu
OLIiHIOBaHHSI 3arajIbHOTO TEXHIYHOTO CTaHy 00J1aiHAHHS JIiHil TPUBOY NPOKATHUX KJIITEH 3a MBUIKICTIO
PO3IIOBCIOIKEHHS JeopMaliiliHoi XBUJIi B3ZOBXK JIiHii NPUBOLY ITPY 3aXBaTi MeTaJy IIPOKAaTHUMU BaJKaMU; 32
IAQHMMU BUMIipIOBaHHS TUCKY Y riipaBiliyHiil cucTeMi BpiBHOBaXXEHHS TPOKAaTHUX BaJIKiB, IapaMeTpiB Bibpariii
KOPITyCy pelyKTOpa Ta €JIEKTPOMArHiTHOrO MOMEHTY [IBUTYHA IIPU 3aXBaTi MeTajla IPOKaTHUMU BaJIKAMH, 34
CHTHAJIaMU JaTYMKiB 06epTaHHs AeTasel JliHii IpuBoLy. 3alpoBayKeHHs L[UX CIIOCOOIB 1acTb 3MOTY 37ilICHIOBAaTU
TexHiYyHe 06CIyrOByBaHHS 10 (PaKTUYHOMY CTaHy 34JI€HYBaHb JIiHil IPUBOJY Ta 3MEHIUIUTHU KiJIbKICTh PallTOBUX
BiZIMOB €JIEMEHTIB IPOKATHOrO 06s1aAHaHHs. [IpakT4He 3HaYEHHSI MAlOTh PO3PO0JIEH] CII0COOU 3MEHIIEHHS
IVHAaMIYHMX HaBaHTaXKEHb Y JIiHIAX IPUBOAY NPOKATHUX KIIITEN 32 PaXyHOK: KOPOTKOYACHOTO MiioMy Ta
OIIyCKaHHS BEPXHbOTO OIIOPHOTO BajKa (JUHAMIiYHA CKJIaloBa 3MeHIyeTbcs y 1,5-2,0 pasu), 3SruHaHHS [IepeHbO]
YaCTUHY 1ITabu y 5k07106 Ta il po3rnHaHHi (IMHaMiyHa CKIafoBa 3MeHyeTbcs y 1,4-1,9 pasu), GopmyBaHHS
TpaneuieBUIHOI IepegHboi YaCTUHY WTabu (IMHAMIUHA CKIafoBa 3MeHInyeThes y 1,55-2,5 pas3u), BCTaHOBJIEHHS
IBUT'YHA ITOCTIMHOTO CTPYMY i 3'€IHaHHSI FOTO C MeCTEPEHHOIO KJIITTIO BaJIOM MiABUILEHOI JOBXUHY (AMHAMIYHA
CKJIafioBa 3MeHIyeThes y 1,9-2,1 pasu). 3anpoBaipkeHHs IUX CIIOCO6iB J03BOJIMTD 30iIbIINTH PECYPC €JIEMEHTIB

JIiHil IpUBOAY Ta iHIIKX AeTasel IPOKaTHOro 06JafHAHHS.

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>kaBHHHM peecTpauiliHuii Homep [IiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU: PalioHa/bHE IPUPOJOKOPHCTYBAHHS

CrpareriyHuii NpioOpUTETHUH HANPSIM iIHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTI
TPaHCIIOPTYBaHHS €HEPTii, BIPOBAIKEHHS €HEProePEeKTUBHUX, PECYPCO30€piralourx TeXHOJIOTIl, OCBOEHHS
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