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1. PO3BUTOK HayKOBHX OCHOB BU3HAY€HHS TEXHIYHOTO CTaHy MPOKATHOTO 06J1aIHAHHS 32 JOIIOMOTOI0 CTallioOHApPHOI

crCTeMHU Bi6paliliHOro MOHITOPUHTY



2. Development of scientific bases for determining the technical condition of rolling equipment using a stationary
vibration monitoring system

Pedepar:

1. Incepralisi pUCBAYEHA IUTAHHSIM OOI'PYHTYBaHHS Ta PO3POOKU CIIOCO6iB, METO-[1iB, NPUHILMIIIB i CUCTEM
Bi6paLiflHOrO MOHITOPUHTIY Ta AiarHOCTyBaHHS TexHiqyHOro cTany (T'C) o61agHaHHS KiliTel 6e3repepBHOrO
murpokomTadosoro crana (BIIIIC) raps4oi npokaTky, a TaKOXK IepeBipKY X Mpale3aTHOCTI Ta e(PeKTUBHOCTI y
BMPOOHM-YMX YMOBaxX. Y AUCEPTALiliHill poOOTi OTPMMaHi HOBI HAYKOBO OOI'PYHTOBAHi TeOPETUYHi Ta
€KCIIEPUMEHTAJIbHI PE3YJIbTaTH, 10 Y CYKYITHOCTI € CYTTEBUMMU [J1 PillIEHHS aKTyalb-HOI HAyKOBO-TEXHIYHOI 3a1ay4i
migBUIeHHs HagiHOCTI obagHanHs kiiteit BIUIIC rapsyoi mpokaTku 3aBAsIKY po3po0Ili Crtocob6iB, METOIIB,
IIPUHLUIIIB i cuCcTeM Bibpa-1ifiHOr0 MOHITOPUHTY Ta AiarHocTyBaHHS TC KOHTPOJILOBAHOrO O6safHaHHs. HaykoBa
HOBHM3HA OTPMMAHUX PE3YJIbTATiB: O BIleplIe [JIsi KOPIIyCHOTO 00JIalHAHHS JIiHii IPUBOLY KOXKHOI KJIiTi
6araToKJiThOBO-TO 6€3MEePEPBHOTO CTaHa MIJIIXOM BUMipIOBaHb OTPUMAaHI 1aHi Ipo BibpaliliHe 1ose y BUTsmi
peasizaii BIi6pomBUAKOCTI B 7-9 TOYKax Mif, 4yaCc pobOYOTo i X0JI0CTOr0 PEXKUMY, ricTorpam i
CEepeIHbOKBAAPATUYHOTO BiIXUJIEHHS; O BIEpIe Ha 6a3i BEJMKOI KiTbKOCTi BUMipIOBaHb [J151 BCIX KJliTeN
BCTAQHOBJIEHUI CTa-TUCTUYHUM 3B'I30K BiIITHOCHOIO 4aCy 3alli3HIOBAHHS PeaKLii NijIsTHOK JIiHii IpUBOAY Bif| 4acy
HaIpaLOBAaHHS WINMH/EIB (3HOCY 6POH30BMX BKJIA[IMIIIB) 3 ypaXyBaHHSIM IIPOKATAaHOTO COPTaMEHTY. BusHaueHo
IPaHMYHI KUJIbKICHI 3HaY€HHS Yacy 3alli3HI0O-BaHHS, [IPU JOCATHEHH] SIKUX PEKOMEHY€ETbCS [IPOBENEHHS TEXHIYHOTO
00CJIyrOBYBaHHSI; O BIleplle OOIPYHTOBAaHA Ta pO3p0O0JeHa KOHIIEMLisl BUBHAYEHHS TEXHIYHOTO CTaHy O0JIaIHaHHS 32
IOTIOMOTOI0 IiarHOCTUYHUX O3HaK, SIKi OTPUMYIOTb [J11 IBOX PEXU-MiB pOOOTU CTaHa: a) 3aXOIJIEHHS] CMYTU
BaJIKaMU i 6) cTanil peskuM pobOTH; BCTAHOBJIEHO, 1110 MaKCHMaJlbHe 3Ha4eHHs PO3Maxy BiOPOIIBUIKOCTI
KOPIIyCHOTO 06J1aiHaHHs PEOYKTOPa i IeCTepeHHO] KJIITi ITifi yac 3aXOIJIEHHS CMYTY BaJlKaMU CTaTUCTAYHO
IIOB'SI3aHO 3 TEXHIYHUM CTaHOM (3HOCOM OPOH30BUX BKJIQ[IMIIIB) MINAHIEIbHOIO 34JIEHYBAHHS i € IiarHOCTUYHOIO
03Hakol0. Briepiie BcTaHOBJIEHA KOPEJISILIifiHA 3aJ1€KHICTh MAaKCHMAaJIbHOTO PO3Maxy BiOPOIIBUIKOCTI Y 3aX0II~
JIeHHi CMyTH BaJKaMH Bifl CTATUYHOTO MOMEHTY IIPOKATKU Ha Bajly ABUTYHA; O BIIeplIe BCTAHOBJIEHA 3aJI€XHICTb Yacy
NOIIMPEHHS yIAPHOT0 iMIIyJIbCY Y€pe3 CMY-Ty 0 IPOKOYYEThCS [0 MONEPeNHbOI KIIiTi 3 ypaxyBaHHIM
TEeMIIEPATyPHU METaJy i MDKKIIITbOBOI BificTaHi. lle J03B0OJIsIe BUKOPUCTOBYBATH JAHY 3aJIEXKHICTD IJ1s1 OLiH-KU CTaHy
TexHOJIOTiI i o6s1anHanHs. [IpakTUyHe 3HaYeHHS pO3P00JIeHOI METOIMKY MOJIsIrae B MOXKJIMBOCTI BUOOPY Ie-piofiB
LIiJIeCIIpsSIMOBaHUX BiOpaLiiHUX BUMIPIOBaHb, KOJIM B HAWOi/IbIIiN Mipi TPOSIBJISI-€ThCA 3B'S130K JiarHOCTUYHUX O3HAK

3i cTaHOM OGJIaIHAHHS, IO CIIPUSE MiABUIIEHHIO e(EeKTUBHOCTI Ta JOCTOBIPHOCTI IIPOLIECY AiarHOCTYBaHHS.

2. Thesis submitted for obtaining the Doctor of Philosophy degree in Mechanical engineering sciences, speciality
133 - Industry engineering. - National Metallurgical Academy of Ukraine, Dnipro, 2021. The dissertation is devoted
to the issues of substantiation and development of methods, methods, principles and systems of vibration
monitoring and diagnostics of the technical condition (TC) of the equipment of the stands of a continuous
broadband hot rolling mill, as well as checking their operability and efficiency in production conditions. In the
dissertation work new scientifically substantiated theoretical and experimental results are obtained, which
together are essential for solving the current scientific and technical problem of increasing the reliability of hot
rolling mill equipment by developing methods, methods, principles and systems of vibration monitoring and
diagnosing controlled vehicles. equipment. Scientific novelty of the obtained results: o for the first time for the case
equipment of the drive line of each cage of the multicellular continuous state by measuring the data on the
vibration field in the form of vibration velocity realization at 7-9 points during operating and idle mode, histograms
and standard deviation; o for the first time on the basis of a large number of measurements for all stands established
a statistical relationship of the relative delay time of the reaction of the drive line sections from the time of
operation of the spindles (wear of bronze inserts) taking into account the rolled range. The maximum quantitative
values of the delay time are determined, at the achievement of which it is recommended to carry out maintenance;
o for the first time the concept of determination of a technical condition of the equipment by means of diagnostic
signs which receive for two modes of work of a condition is proved and developed: a) capture of a strip by rolls and
b) a steady mode of work; o it is established that the maximum value of the vibration velocity of the gear equipment



of the gearbox and the gear stand during the capture of the strip by rollers is statistically related to the technical
condition (wear of bronze liners) of the spindle joint and is a diagnostic feature. For the first time the correlation
dependence of the maximum scope of vibration speed at capture of a strip by rolls on the static moment of rolling
on a motor shaft is established; o for the first time the dependence of the time of propagation of the shock pulse
through the strip that is rolled to the previous cage, taking into account the temperature of the metal and the
intercellular distance. This allows you to use this dependence to assess the state of technology and equipment.
The practical significance of the developed technique lies in the possibility of choosing the periods of purposeful
vibration measurements, when the connection of diagnostic features with the condition of the equipment is most
manifested, which increases the efficiency and reliability of the diagnostic process.
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