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pO60OYUX KITiTeN
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Pedepar:

1. Inceprarnist Ha 30O6YTTSI HAYKOBOTO CTYIIEHS KaHIWTATa TEXHIYHMX HayK 3a crenjanbHicTio 05.05.08 «Mamuau
IJ1s. MeTasypriiHoro BUpo6HuLTBay. HajionanbHa meTanypriiiHa akagemist Ykpainu, [JHinpo, 2021. IucepTanis
IIPUCBSY€HA BUPIIIEHHIO aKTyalbHOI HAYKOBOI 3a/1aui, sIKa MoJIsirae y nifiBUILEHHI e(peKTUBHOCTI POOOTH CTaHIB
xoJiogHoi npokaTku Tpy6 (XI1T) msxom BAOCKOHaJEHHS KOHCTPYKILiM poOOYUX KIIiTel, BapiloBaHHS JleTajen
KJIiTei, BU3BHAYEHHS 'PAaHUYHO [OMyCTUMUX 3yCUJIb [IPOKATKY, ITPY SIKUX BUPOOHULTBO TPYO BifbyBasocs 6 6e3
PU3UKY PyHHYBaHHS CTaHUH Ta poO0OYMX BajKiB. B po60Ti IpecTaBieHi pe3yibTaTi AoCiipKeHb 06’emHoro HIC
IeTtasneil pobounx kiitei craHis XIIT, 0 cipuiiMaloTh TEXHOJIOTIYHE HABAaHTAXKEHHS B IPOLIECi BUPOOHUIITBA TPYO.
Oco611By yBary rpu AOCIiIpKeHHi 6yJ10 IpUIieHo HallMeHII HaZiHUM IeTasIM, 10 SKUX BiTHOCITh pob0di BaIKu

Ta CTAaHMHU Yepe3 HasBHICTb [1epiOAMYHOr0 PyHHYBaHHS [IpY ITPOKATLi TPyO. 3a JOIIOMOI0I0 IIPOYKTiB



TPUBHUMIPHOI'O MOZEJIIOBAHHS i METOLY CKIHYEHUX €JIEMEHTIB OTPMMaHI I10JIS1 €KBiBaJIEHTHUX HAIIPY>KEHb Ta I10JISI
pyxHUX AedopMaLliil JOCHiIKyBaHUX AeTasel IIpy iMiTallil yMOB X HaBaHTa)KeHHS OJIM3bKUX 10 peasyibHuX. [Ipu
IIO/IQ/IBIIOMY aHasli3i OTpPUMaHUX Pe3yJbTaTiB, Oy BU3HAUEH] 3HAU€HHSI )KOPCTKOCTEH JOCIiKyBaHUX JeTajen Ta
BCTAHOBJIEHI 3aJI€JKHOCTi 3Ha4€Hb MAKCHMAaJILHUX HAINPY>KEHb, 1II0 BUHUKAIOTb B iX TijlaX Bifl BEJIMYNHU
NPUKJIaJIeHNX 3ycuib. Ha 6a3i peayspTatiB gocuimkenb o6'emuoro HIIC neraneit po6ouux kiiteit cranis XIIT
po3pobiieHa MaTeMaTU4Ha MOJEJb, 1J1s1 PO3PaxyHKy MaKCUMAaJIbHUX BEJIMYMH BEPTUKAJIbBHUX KOJIMBAHb POOOYNX
BaJIKiB 3 ypaxyBaHHSIM KOMILJIEKTallii po6o4oi kiiTi. [IpoBeneni nopisHsbHI gocaimxkeHHs HIIC 3 BUKOpUCTaHHSIM
METOJly CKiHYEHVX €JIEMEHTIB Ta TEH30OMETPUYHOIO METOAY [JIs CTAHMH POOOYMX KJIiTel cTaHiB XIIT-32
IIPSIMOKYTHOI Ta paljioHaJIbHOI KOHCTPYKIH, a TakoX cTaHuH ctany XI1T-55 npsiMoKyTHOI KOHCTPYKLii. [TpoBeneHi
IIOPiBHSIHHS Pe3yJIbTaTiB IPOTHO3yBaHHS [I0B3[,0BXXHbBOI Pi3BHOCTIHHOCTI TPY0, OTPUMAHUX 3 BUKOPUCTAHHSIM
PO3p0o06JI€HOI MaTEMATUYHOI MOZE, i3 3aMipaMu (PAKTUMYHOI BEJIMYMHU [1OB3/I0BKHbBOI Pi3HOCTIHHOCTI TPYO,
OTPMMAaHUX B [IPOMUCJIOBO-BUPOOHNYMX YMOBAX 3a JJOIIOMOI0OI0 HEPYINHIBHOTO METOly KOHTpoJIto. Ha 6asi
pesynbTaTiB gocaimkeHb HIC neraneit pobounx kiiteit ctaniB XIIT, 6yiu nobyoBaHi 3a71€XHOCTi BETUYMH
IPaHMYHUX 3yCUJb [IPOKATKU Bif KoedillieHTy 3anacy MminHocTi. Ha 6a3i oTpuMaHux 3a1eXHOCTEN po3po0ieHi
PeKOMeHaNii o0 KOPEKTyBaHHS LOIyCTUMUX BEJIMYMH 3yCUJLIS TPOKATKU AJ1s1 cTaHuH cTaHiB XIIT pisHux

KOMILJIEKTALIiiA.

2. Dissertation for the degree of a candidate of technical sciences in the specialty 05.05.08 "Machines for
metallurgical production”. National Metallurgical Academy of Sciences of Ukraine, Dnipro, 2021. The dissertation is
devoted to the questions of increase of efficiency of work of working cells of the CRM states. This goal is achieved
in two ways: by combining parts that perceive the load in the process of interaction of the processed product and
working calibers; changing the allowable values of the rolling effort, based on the results of the study of the
volumetric stress-strain state of the workpiece cage. The paper investigates the volumetric stress-strain state of
details of work cells of the HPT states, which perceive the technological load in the process of pipe production.
Particular attention was paid to the least reliable details in the study, which include work rolls and beds due to
their periodic destruction during rolling of pipes. Using the products of three-dimensional modeling and the finite
element method, the fields of equivalent stresses and the fields of elastic displacements of the studied parts were
obtained while simulating the conditions of their loading close to real ones. In further analysis of the obtained
results, the values of the rigidity of the investigated parts were determined and the dependences of the values of
maximum stresses arising in their bodies on the magnitude of the effort were determined. On the basis of the
results of studies of the bulk stress-deformed state of details of the work stands of the CRM states, a mathematical
model was developed to predict the values of the longitudinal thickness of the pipes, taking into account the
complete set of the work stand. Comparative studies of the stress-strain state using the finite element method and
the strain gauge method for the work stands of the CRM -32 states of rectangular and oval structures, as well as
the condition of the CRM -55 state of rectangular structure. Comparison of the results of prediction of longitudinal
pipe thickness obtained using the developed mathematical model with the measurements of the actual value of
longitudinal pipe thickness obtained in industrial production using a non-destructive control method. On the basis
of the results of studies of the stress-strain state of the details of the working cells of the CRM states, dependences
of the magnitudes of the boundary forces, which can act on a part of the coefficient of safety margin, were
constructed. Based on the obtained dependencies, recommendations were developed for changing the allowable
values of the rolling force for the different types of CRM condition stations.
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