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1. YoockoHaneHHs Mofesied HalinHOCTi €JIEMEHTIB MEXaHIYHUX CUCTEM IIPU iX KOMIIJIEKCHOMY ITOIIKOPKEHHI Ha
NIpUKJIaZi pecypcy NPOKATHUX BaJIKIB i iX TPUBOLY

2. Improvement of models of elements of mechanical systems reliability at their complex damage on examples of
rolled rolls resource and their drive

Pedepar:

1. lucepTariis nmpucBsYeHa NOCHiIKEeHHIO KOMITJIEKCHUX IiarHOCTUYHUX MTOKa3HUKIB i TpaBUiiaM ix 06’eiHaHHS, 32
YMOB [Iii Ha OKpEMHUI1 €JIeMEHT MEXaHIYHOI CUCTEMH KOMILJIEKCY ITOMIKOKYIOUMX [IpoLeciB. Y AucepTaliiiHill poOOTi
OTpUMaHi HOBi HAYKOBO OOI'PYHTOBAHi TEOPETUYHI Ta €KCIIEPUMEHTAJIbHI PEe3YyJIbTaTH, IO Y CYKYITHOCTI €
CYTTEBUMHM [1JIs1 PillleHHS aKTyasIbHOI 337ja4i OLiHKY TEXHIYHOTO CTaHy BY3JIiB, 5IKi IOTEPHAIOTh Bif, 1ii KoMbiHaii
IIOIIKOKYIOUMX IIPOLIECIB, 110 B KiHLIEBOMY pe3yJIbTaTi 3a6e3ne4unsIo NiiBUIeHHS HalilHOCTI IPOKaTHUX BaJIKiB Ta
€JIEMEHTIB iXHbOro NpuBOAYy. HaykoBa HOBM3HA OTPMMAHUX PE3yJIbTaTiB: - BIIeplle OTPMMAHO HOBE IIPABUJIO
00'eHAHHS iHAMBIAYyaTbHUX MOKA3HUKIB HATIMHOCT] B TOKa3HUK HAMiMHOCTI BCi€l cucTeMu Ha MificTaBi peCypCcHOro

iHgmekcy 6e3rnexky Ta Ha MifcTasi posnozineHHs JIiHaji. - Briepiie po3risiHyTO POLEC [I0CTYIIOBOTO 3MillIaHOTO



PyMHYBaHHS NPOKATHUX BaJIKiB IIpU PO3BUTKY B HUX KPYroBux gedekTis. [Ipu npomy Brepuie cpopMOBaHO
IIOCJIiIOBHICTb 3MiHM JOTUYHUX i HOpMaJIbHUX HaIlpy’KeHb Bifl CUJIOBUX ITapaMeTpiB IIPOKATKU B 00'eMi Bajka 3a
OJIVH 10ro 06epT - OTpUMaB [1OJAJbIIMI PO3BUTOK CIIOCI6 BpaxyBaHHS HECTAlliOHAPHOCTI HABaHTa)KEHHSI IIPU
3POCTaHHI TPIlMHY LUISIXOM BU3HAYEHHS €KBiBaJICHTHOTO HAIIPY>KEHHSI. - BIEpIIe PO3pobJeHa i
€KCIIEpMMEHTAJIbHO MiATBepKeHa MOZesIb BTOMHOTO 3MillIaHOT'O PYHHYBaHHS, SIKa BUTIKa€ 3 [paBuia 00'€JHAaHHS
BMKOPHUCTaHHS NIPY JiaTHOCTYBaHHI POOOTO3IaTHOTO CTaHY CKJIAAHUX MEXaHIYHUX CUCTEM, 10 SIKUX BiITHOCITbCS
OCHOBHI T€XHOJIOTIYHi BY3JI1 JINCTOIIPOKATHOTO 0671alHaHHS. OTpUMaHa METOIMKA BIIPOBAKEHA B IPAKTUKY IIPU
[IPOBEIEHHI PEMOHTIB B 1[eXy raps4ioi IpoKaTkyu ToHKOro sncta [TAT «3anopixcTanb» (aKT BIIPOBAIKEHHS Bif
16.09.2020) Ta y HaBYasJILHOMY ITpolLieci py MiAroToBLi 6aKkasaBpiB Ta MaricTpis 3a crewianbHicTio 133 - ['asnysese
MamrHOOYyyBaHHS B 3a110pPi3bKOMY HallioHaJIbHOMY YHiBEpCUTETI (aKT BUKopucTaHH Bif 03.09.2020). OtpumaHo
HOBE IIPaBUJIO 00'€JHAHHS iHAMBIAyaIbHMX IIOKA3HMKIB HAZIIHHOCTI B TOKa3HUK HAAIMHOCTI BCiei cucteMu Ha
nifcTaBi pecypcHoro iHzekcy 6esnexku Ta Ha nifcrasi posnoginenns Jlinasi. Po3ryisHyTo npolec IoCcTyIIoBOro
3MillIaHOTO PyJHYBaHHS IPOKAaTHUX BaJIKiB IpU PO3BUTKY B HUX KPYroBux nedekTis. [Ipu iboMy Bliepiie
c(OpPMOBaHO IOCJiIOBHICTh 3MiHU JOTUYHUX i HOPMAJIbHUX HANIPY’K€Hb BiJl CUJIOBUX NIapPaMETPiB NPOKATKU B
00'eMi BaJsika 3a OJJMH HOro 06epT. Briepie 3BepHyTO yBary Ha LUKJ/IiYHICTh 3MiHM HalPy>KeHb 3CYBY Bif, 3yCHUILIIS
IIPOKATKY BiIHOCHO KPYroBoro AedeKTy, 10 NIPU3BOIUTh 10 BUHMKHEHHS] MexaHi3aMy pyiiHyBaHH: Il Mmoau.
Po3pob6seHo cueHapiil BTpatu po60TO3L4ATHOCTI BaJKiB, IOB'SI3aHUI 3 YepPryBaHHSIM Jii MexaHi3MiB pyliHyBaHHS 32
¢dopmyoto Ioll+IolI+III+]. EkcrnepuMeHTaabHO OTPMMAHO XapaKTEPUCTUKU OIIOPY BTOMHOMY PYHYBAaHHIO BaJIKOBUX
crazneit gjis 1 i1l Moz, a TakoxX po3po6JieHO IJ1s1 HUX CXeMaTU30BaHy KiHETUYHY JliarpaMy BTOMHOT'O PyHHYBaHHSI.
Po3po6seHo miarHOCTUYHI MOJIeli 171 BKJIQ[IMIIiB KOB3aHHS YHiBEPCAJIbHYUX IINNHIEJiB JUCTONPOKATHUX CTaHIB,
SKi 'PYHTYIOTbCSI Ha €KCIIEPUMEHTAJIbHUX [IPOMUCJIOBUX AOCHIIPKEHHAIX. 3a PaXyHOK 3aJIMIIEHHS BKJIQIUILIB B
eKcIulyaTalii Ha cTazii X MpHCKOpeHOoro 3HOCY MOKHA 30iJIbIINTH MDKPEMOHTHUI I1epiof, rapaHTOBaHO Ha 20

rovH

2. The dissertation is concentrated on the research of complex diagnostic indicators and the rules of their
combination, under the conditions of action on a separate element of the mechanical system of the complex of
damaging processes. In the dissertation work, new scientifically substantiated theoretical and experimental results
were obtained, which in aggregate are important for solving the urgent problem of assessing the technical state of
units suffering from a combination of damaging processes, which ultimately ensured an increase in the reliability
of rolls and their drive elements. Scientific novelty of the results obtained: - for the first time, a new rule was
obtained for combining individual reliability indicators into an indicator of the reliability of the entire system based
on the resource safety index and based on the Lindley distribution. - for the first time, the process of gradual
mixed destruction of rolls with the development of circular defects in them is considered. At the same time, for the
first time, a sequence of changes in the tangential and normal stresses from the force parameters of rolling in the
volume of the roll for one revolution was formed - the method of taking into account the nonstationarity of the
load during crack growth by determining the equivalent stress was further developed. - for the first time, a model
of fatigue mixed rupture was developed and experimentally confirmed, which follows from the rule for combining
resource safety indices. The practical significance of the developed technique lies in the possibility of its use in
diagnostics of the operational state of complex mechanical systems, which include the main technological units of
sheet-rolling equipment. The resulting technique was introduced into practice when carrying out repairs in the
hot rolling department of a thin sheet of PJSC «Zaporizhstal» (implementation act dated 09.16.2020) and in the
educational process in the preparation of bachelors and masters in specialty 133 - Industrial engineering at the
Zaporizhzhya National University (act of use dated 03.09.2020). A new rule was obtained for combining individual
reliability indicators into an indicator of the reliability of the entire system based on the resource safety index and
on the basis of the Lindley distribution. The process of gradual mixed destruction of rolls with the development of
circular defects in them was considered. In this case, for the first time, a sequence of changes in the tangential and
normal stresses from the force parameters of rolling in the volume of the roll for one revolution is formed. For the
first time, attention is paid to the cyclic change in shear stresses from the rolling force relative to a circular defect,



which leads to the appearance of a mode II fracture mechanism. A scenario has been developed for the loss of rolls
operability associated with the alternation of the action of destruction mechanisms according to the formula I o II +
III oIl +1III + I. The characteristics of resistance to fatigue fracture of roll steels for modes I and II have been
obtained experimentally, and schematized kinetic diagrams of fatigue fracture have been developed for them.
Diagnostic models for sliding liners of universal spindles of sheet rolling mill have been developed, based on
experimental industrial research. Due to the continued operation of the liners at the stage of accelerated wear, it is
possible to increase their overhaul period guaranteed by 20 hours.
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