AHOTANIA

I'peuanuii O.M. Y 1ockOHaJIE€HHS MOJIeNIe HAIHOCTI €JIEMEHTIB MEXaHIUHUX
CUCTEM TP iX KOMIUIEKCHOMY TONIKOKCHHI Ha TPHUKIAl PECypcy MPOKATHUX
BaJKiB 1 iX mpuBoay — KBami(ikarilina HaykoBa mparis Ha TpaBax pyKOTHCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTyNeHs JokTopa ¢inocodii 3a
cnemianpHicTiIO 133 —  «lanmy3eBe MammHOOynyBaHHsS». — HaionansHa
MeTanypriiiHa akajaemis Ykpainu, Jainpo, 2020.

Hucepranisi npucBsiyeHa JOCTIHKEHHIO KOMIUIEKCHUX — J11arHOCTUYHMX
MOKa3HUKIB 1 MpaBuiaM iX 00’ €JIHaHHS, 3a YMOB Jii Ha OKpEMHH eJIeMEHT
MEXaHIYHOI CHCTEMH KOMILJIEKCY MOIIKOKYIOUUX MPOIIECIB.

VY nucepraiiiiHiii poOOTI OTpUMaHi HOBI HAyKOBO OOIPYHTOBAHI TE€OPETUYHI
Ta EKCIIEPUMEHTAIbHI PE3yJbTaTH, 10 Y CYKYIMHOCTI € CYTTEBUMHM ISl PILICHHS
aKTyalbHOI 3aJadl OI[IHKM TEXHIYHOTO CTaHy BY3JiB, fKI MOTEpHarOTh Bix il
KOMOIHAITIT MOMIKOKYIOUUX TPOIECIB, 10 B KIHIICBOMY pPe3yibTaTi 3a0e3Meunsio
1IBUILICHHS HAIIHHOCTI MPOKATHUX BAJIKIB Ta €JIEMEHTIB IXHHOT'O IIPUBO.Y.

HaykoBa HOBU3HA OTpUMAaHUX PE3YJIbTATIB!

— BIIEpIlIE OTPUMAHO HOBE MPABWIIO 00’ €IHAHHSA 1HAUBIAYaTbHUX MOKA3HUKIB
HAJIMHOCTI B TOKAa3HUK HAIIMHOCTI BCIET CUCTEMHM Ha MiJCTaBl pECYpPCHOI0 1HACKCY
Oe3MeKy Ta Ha MiJIcTaBl po3noauieHHs JliHmi.

— BIEpIIE PO3TJISHYTO TMPOILEC TMOCTYMOBOTO 3MIMIAHOTO PYHHYBaHHS
NIPOKATHUX BaJIKiB MPH PO3BUTKY B HUX KpyroBux nedekrti. [Ipu mpomy Brepie
chOopMOBaHO TMOCHIIOBHICTh 3MIHH JOTHYHHUX 1 HOPMAaJbHUX HANpPYKEHb BiJ
CWJIOBHX TTApaMETPiB MPOKATKU B 00’ €Mi Bajka 3a OJUH HOro o0epT

— OTpUMAaB TMOMAIBIIUN PO3BUTOK CMOCIO BpaxyBaHHS HECTaIllOHAPHOCTI
HAaBAaHTAXXEHHS TPH 3POCTaHHI TPIIMIMHU HUISIXOM BU3HAYEHHS EKBIBAJIEHTHOTO
HAPYKEHHS.

— BIEpIIe po3pobiieHa 1 eKCINEePUMEHTANIbHO MIATBEpJKEHA MOJEIb
BTOMHOT'O 3MIIIIAHOT'O PYHHYBaHHS, SIKa BUTIKA€E 3 MpaBuUiia 00’ € JHAHHS PECYPCHUX

IHIEKCIB OE€3IIEKU.
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[IpakTuyHe 3HAYEHHS PO3POOJIECHOT METOJIUKH IOJSAra€ B MOMKJIUBOCTI ii
BUKOPUCTAHHS MPU 11arHOCTYBaHHI poOOTO34aTHOrO CTAaHY CKJIAJHUX MEXaHIYHHUX
CUCTEM, J0 SIKMX BIJIHOCATHCS OCHOBHI TEXHOJOT1YHI BY3JIM JHUCTOIMPOKATHOIO
oOjaHaHHS.

OTpuMaHa METOJMKa BIIPOBA/KEHA B MPAKTHUKY MPH MPOBEICHHI PEMOHTIB B
1exy rapsaoi mpokaTku ToHKoro jucta [TAT «3amopikcranby (akT BOpOBaKEHHS
Bin 16.09.2020) Ta y HaBYaibHOMY IMpoOIleCi TpPH MIATOTOBII OakalaBpiB Ta
MaricTpiB 3a cremniaibHicTio 133 — "amy3eBe ManmmHOOYIyBaHHS B 3amopi3bKOMY
HalllOHAJILHOMY YHiBepcHTeTi (akT BuKopucTanHs Bij 03.09.2020).

OTpuMaHo HOBE TIpaBWIO OO0 ’€JHAHHSA IHAMBIAYyaJIbHUX TOKA3HUKIB
HAJIMHOCTI B TOKa3HUK HAJAIMHOCTI BCIET CUCTEMH Ha MiJCTaB1 pECYpPCHOI0 1HACKCY
Oe3rneKH Ta Ha MiAcTaBl po3noauieHHs Jlinai.

Po3ristHyTo mponec mocTymoBOro 3MIMIAHOTO PYHHYBaHHS IPOKATHUX
BaJIKIB MPU PO3BUTKY B HUX KpyroBux aedekris. [Ipu upomy Boepiie chopMmoBaHO
MOCITITOBHICTh 3MIHM JOTHYHHMX 1 HOPMAJIbHUX HAMNPYXKEHb B CHIOBUX
nmapaMmeTpiB MPOKATKH B 00’ €M1 Bajika 3a OJJUH HOro o0epr.

Brnepiie 3BepHyTO yBary Ha LMKJIIYHICTh 3MIHHM Hamlpy>KeHb 3CYBY BIiJ
3yCHJIIA MPOKATKHU BITHOCHO KPYrOBOTO A€(EKTY, 110 MPU3BOAUTH 10 BUHUKHEHHS
MexaHi3My pyiHyBaHHs Il monu. Po3poOieHo ciieHapiit BTpatu poOOTO31aTHOCTI
BaJIKIB, MOB’SI3aHMM 3 YepryBaHHSAM Jii MEXaHI3MIB pyHHYBaHHS 3a (OPMYIIOIO
[I—II+T—IT+III+1.

ExcriepyMeHTanbHO  OTPUMAHO  XapaKTEPUCTHKH  OMOPY  BTOMHOMY
pyiiHyBaHHIO BasnikoBuxX ctaje mia [ 1 Il mon, a Takox po3poOieHo ist HUX
CXEeMaTU30BaHy KIHETUYHY JllarpaMy BTOMHOT'O pyHHYBaHHSI.

Po3pobiieHo giarHocTHYHI MOAEN! sl BKJIAUINIB KOB3aHHS YHIBEPCAIbHUX
MIMAHIETIB JTUCTOMPOKATHUX CTaHIB, Kl IPYHTYIOTHCA Ha EKCIEPUMEHTAIBHUX
IPOMUCIIOBUX JIOCHIJKEHHSX. 32 PaXyHOK 3aJIMIICHHS BKJIAJUIIIB B €KCIUTyaTarlii

rapantoBaHo Ha 20 TouH
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KurouoBi cJjioBa: [1arHOCTYBaHHS, TEXHIYHUW CTaH, NPOKATHUN BaJIoOK,
HAA1MHICTh, YHIBEPCATILHUNA IITTUHAEIb.
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ceprudikarii 3ami3HuIHOro TpaHcnopty. — 2018. — Ne4, — C. 21-26

ABSTRACT

Hrechanyi O.M. Improvement of models of elements of mechanical systems
reliability at their complex damage on examples of rolled rolls resource and their
drive. — Qualifying scientific work on the manuscript.

Dissertation for obtaining the scientific degree of the doctor of philosophy on
a specialty 133 — "Industry engineering”. — National Metallurgical Academy of
Ukraine, Dnipro, 2020.

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:
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- 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 |l fracture mechanism. A scenario has been developed for the loss of rolls
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operability associated with the alternation of the action of destruction mechanisms

according to the formula Il — 1T+ Il — II + III + L.

The characteristics of resistance to fatigue fracture of roll steels for modes |
and 1l 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.

Key words: diagnosing, technical condition, rolling roll, reliability, universal

spindle.



