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Pedepar:

1. XonopHonedopmMmoBaHi Tpyor 3aCTOCOBYIOTh B BUPOOAx Bi[IIOBiAa/bHOIO IPM3HAYEHHS B aBia-, pakeTo-, CyJo-,
MAaIIMHOOYyBaHHI Ta eHepreTylli. OCHOBHUMU apaMeTPaMU SIKOCTi X0J0AHOAE()OPMOBAHUX TPYD €
MIKPOCTPYKTypa Ta MEXaHi4Hi BJAaCTUBOCTI iX MeTasy, BUMOIU JIO TIOTIIEPEYHOI PiI3HOCTIHHOCTI Ta BiIXUJIE€Hb

IiameTpy Tpy6. [Jucepratifiny po60Ty IPUCBSIYEHO TEOPETUYHOMY aHaJli3y Ta HOBOMY PO3B'sI3aHHIO HAyKOBO-

I'IpI/IKJIa]J,HOi' 3a,uaqi Hi,[[BI/IH_LCHHH CJIy>K6OBI/IX XapaKTEPUCTHUK XO.T[O,ILHOILCC])OPMOB&HI/IX TPY6 BiJ_II'IOBiILaJ'[bHOFO



IIPU3HAYEHHS, 110 N0JIAra€ y BU3HAYEHHI BIUIMBY Ha MiKDOCTPYKTYPY METaJly Ta TOYHICTb TPyO APiOHOCTI
nedOopMyBaHHS, KA 3MiHIOETbCS IPYA YOTUPbOX BapiaHTaX BUKOHAHHS T10Jjadi Ta TIOBOPOTY Nepes AedopMyBaHHIM
IIPSMUM Ta 3BOPOTHIM XOJIOM KJIiTi ITPY XOJIOAHIN MiNIbIE€PHIl NIPOKATLi Ha Cy4aCHUX CTaHax. [lo bOro 4acy HasBHE
Ha MiANpUeMCTBaxX KpaiHu 00JIaIHAHHS CTaHiB XOJIOAHOI IPOKATKU TPYO O3BOJISIO PEeali30ByBaTH JIALIE OIVH
BapiaHT BUKOHAHHA M0J1a4i Ta MOBOPOTY, KOJIM N104a4y BUKOHYBAJIU Nepe 4edOPMYBaHHSIM IPSIMUM XOIOM i
IIOBOPOT nepej AedOopMyBaHHSIM 3BOPOTHIM XOI0M, 10 OOMEKYBAJIM MOXKJIMBOCTI CTaHy [10 OCHOBHUM
napameTrpam sIKocTi Tpy6. [TosBa cyyacHUX CTaHiB, KOHCTPYKLis SIKUX [JO3BOJIsI€ 3MiHIOBATH [IPiOHICTh
Ie(OopMyBaHHS 32 PaxyHOK pPi3HMX BapiaHTiB BUKOHAHHS [10adi Ta IOBOPOTY, 1a€ MOXJIUBICTb BIJINBATH Ha
MIKPOCTPYKTYPY Ta TOUHICTb TPYO. Lle 06yMOBUIIO IOTPEOY B €KCIIEPUMEHTATILHOMY JOCJiIPKEHHI [1bOT0 BILIUBY, a
TaKOX [10JaJbIIOMY aHaJli3i OTPMMaHUX pe3yJbTaTiB Ta iX OCMHUCJIeHH]. B pobOTi BUKOHaHO KOMILJIEKCHE
€KCIIEPMMEHTAJIbHE TOCJIiI)KEHHSI BIUIUBY IPiOHOCTI e OpPMYyBaHHS Ha MIKDOCTPYKTYPY, MEXaHi4YHi BJIACTMBOCTI Ta
TOYHICTb TPy6 Ha HOBOMY Cy4aCHOMY CTaHi X0J10[1HOI mpokaTku Tpy6 XIIT 6-20, mpu 40TUPbOX BapiaHTax nogaui i
1oBOpoOTY: BapiaHTl - nogava Tpyou 3ailicCHIOETbCS Niepe], nepOpMYBaHHIM IIPSIMUM XOJIOM KJIiTi, 2 IOBOPOT TPyoU
- nepep geopMyBaHHSIM 3BOPOTHIM XOIOM KJIiTi; Bapiant 2 - nogada Tpyou 31ificHIOeTbCS TTepe, eOpPMYyBaHHIM
IIPSIMUM XOJIOM KJIiTi, @ IOBOPOT TPyOU — nepeq nedpOopMyBaHHIM IIPSIMAM Ta 3BOPOTHIM XOJOM KiIiTi; BapianT 3 —
nojaya Tpyou 3IiMCHIOEThCS Ilepes eOpMyBaHHSM IIPSIMUM i BBOPOTHIM XOZIOM KJIiTi, @ TOBOPOT — Iepe[
IepopMyBaHHSIM 3BOPOTHIM XOOM KJIiTi; BapiaHT 4 - nojaya Ta NoBOpoOT TPyOU 3MiMCHIOIOTHCS NIEpe],
Ie(pOopMyBaHHSIM NIPSIMUM Ta 1e(pOPMYBAHHSIM 3BOPOTHIM XOJOM KiliTi. EKcliepuMeHTH poBeneHo Mif, yac
npokatku Tpyo6 3i crani 08X18H10T, sika € Hal61/IbII NOMMPEHOIO0 Y BUPOOHULITBI KOPO3iHOCTiKMX TpyO. Briepie
17151 XOJIOJHOTO IIJIACTUYHOTO AedOpMyBaHHS MiJIbT€PHOIO IIPOKATKOIO 32 YMOB OJHAKOBOI TPOJYKTMBHOCTI IIpoLiecy
3a OJIMH MOJBIMHUI Xifl KJIiTi €KCIIEPMMEHTAJILHO BCTAHOBJIEHO: 1. SMEHIIEHHS PO3MiPy 3€PEH MIKPOCTPYKTYPH
crani 08X18H10T 6isnst BHYTPilIHBOI MOBEPXHi TPYO [OPIBHSHO 3 pO3MipaMu 3€peH MiKpOCTPYKTYpH 6ils 30BHIIIHBO]
[IOBEPXHIi IIpu 30isbLIeHHI ApiOHOCTI fedopMyBaHHS 32 PaXyHOK [OJATKOBOI Iofadyi rnepen 3BOPOTHIM X0OIOM KJIIT,
Ha BiMiHY BiJl P€KMMY 3 OJIHI€I0 [104a4Y€I0 MePe IPSIMUM XOJI0M, IIPU3BOAUTD 0 MTOKPALIEHHS €KCIITyaTalinHuX
XapaKTEPUCTUK. 2. 3MEHIIEHHS BEJIMYMH PO3Mipy 3€peH 6is1s1 BHYTPIlIHbOI IOBEPXHi TPYyO MpY 30i/bHIEHH]
Ipi6HOCTI epOpMyBaHHS 332 PaxXyHOK AOJATKOBOrO IIOBOPOTY Ilepe]] IPSIMUM XOLO0M KJIiTi Ha BiIMiHY Bill pesxumy 3
OJIHUM IIOBOPOTOM I€peJi 3BOPOTHMUM XOAO0M KJIiTi, IPU3BOLUTH IO MOKPALIEHHs €KCIUTyaTaliiHUX XapaKT€PUCTHUK.
3. 3a71e;KHOCTI BIUIMBY BEJIMYMHU [10Ja4i epe] IPSIMUM Ta 3BOPOTHIM XOOM Ha IIONIEPEYHY Pi3HOCTIHHICTb Ta
OBAJIbHICTB TPYO OJ1s1 YOTUPbOX MOXKJIMBUX BapPiaHTIB CIIOJIYYEHb [104A4 Ta IOBOPOTY, SIKi 1alI0Th MOXKJIUBICTB,
CIIMpalOYMCh HA OTPUMaHI pe3ysibTaTy, BUOMpaTH HEOOXiTHUI BapiaHT BUKOHAHHS I10/1a4i Ta [IOBOPOTY [JIs1

3a0€e31e4eHHs perjlaMeHTOBaHOi CTaHJApTaMy Ta HOPMaMU [lapaMeTPiB TOYHOCTI TPYO.

2. Cold-deformed pipes are used in products of critical purpose in aircraft, rocketry and mechanical engineering.
The main quality parameters of cold-deformed pipes are the microstructure, mechanical properties of their metal,
transverse wall difference, ovality of the pipe diameter. The dissertation presents a theoretical analysis and a new
solution to the scientific and applied problem, which consists in determining the influence on the microstructure
of the metal and the accuracy of the pipes of the fineness of the deformation, which changes with four variants of
the feed and rotation before deformation by direct and reverse motion of the stand during cold pilger deformation
on modern cold pipe rolling mills. Before that, cold deformation by pilger rolling took place on mills where it was
possible to perform only one variant of the feed and rotation when the feed was performed before deformation by
direct motion of the stand and the rotation before deformation by reverse motion, which limited the possibilities
of the mill in terms of the influence on the microstructure and accuracy of the pipes. A comprehensive
experimental study was carried out on the influence of the fineness of deformation on the microstructure,
mechanical properties and accuracy of pipes on a new modern cold rolling mill 6-20, on four feeding and turning
options: - feeding is performed before deformation by the forward movement of the stand, and the pipe is turned
before deformation by the reverse movement of the stand; - feeding is performed before deformation by the
forward movement of the stand, and the pipe is turned before deformation by the forward and reverse movement
of the stand; - feeding is performed before deformation by the forward and reverse movement of the stand, and
the turn before deformation by the reverse movement of the stand in the position of the stand; - feeding and



turning are performed before deformation by the forward and reverse movement of the stand. The experiments
were carried out when rolling pipes from steel 08X18N10T, which is the most common in the production of pipes
from corrosion-resistant steels. For the first time, for cold plastic deformation by pilger rolling under the
conditions of the same process productivity for one double run of the stand, the following was experimentally
established: 1. Reduction of the grain size of the microstructure of steel 08X18N10T near the inner surface of the
pipes compared to the grains of the microstructure near the outer surface due to an increase in the fineness of
deformation due to additional feed before the return run of the stand, in contrast to the mode with one feed
before the direct run, which leads to an improvement in the operational characteristics associated with a decrease
in grain sizes. 2. Reduction of the grain size values near the inner surface of the pipes due to an increase in the
fineness of deformation due to additional rotation before the direct run of the stand, in contrast to the mode with
one rotation before the return run of the stand, which leads to an improvement in the operational characteristics
associated with a decrease in grain sizes. 3. Dependencies of the influence of the feed amount before the direct
and reverse stroke on the transverse wall difference and ovality of pipes for four possible options for combinations
of feeds and turns, which makes it possible, based on the results obtained, to choose the necessary option for
performing the feed and turn to ensure the accuracy of the pipe parameters regulated by standards and norms.
Additionally, it was established that the average wall spread along the length of the pipes was reduced by almost
two times due to an increase in the fineness of deformation during additional feed and turn before deformation by
direct stroke and reverse strokes of the stand, in contrast to the mode with one turn before the reverse stroke,
which ensures increased quality of pipes in terms of ovality. Additional experimental dependencies of the change
in the value of the wall difference of pipes from the billet pipe to the finished pipe, which were rolled in the most
rational mode of performing the feed and turn when the feed and turn are performed before deformation before
the direct and before the reverse stroke. direct.
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Ilep>KaBHUI TEXHIYHUI YHIBEpCUTET"

Kopg 3a €IPIIOY: 02070812

Micue3Haxoa KeHHS: By YHiBepcuTeTchbKa, 6y, 7, Mapiynosnb, 87555, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

Penensentu

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. PorT Haraniga OnekcangpiBHa

2. Rott Nataliia O.

KBasmigikanis: k1.1, gou,, 05.02.01



InenTudikarop ORCHID ID: He sactocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUIl BUIIMIT HABYANbHMIL 3aKyaz "TIpuAHINIPOBChKa

IepXKaBHa akazieMist Oy[IiBHMLITBA Ta apXiTeKTypu"

Kopg, 3a €IPIIOY: 02070772

Micue3Haxoa>KeHHS: By/1. UepHUIIEBCHKOTO, 6y, 24-a, JlHinpo, JHinpoBcbhkuil p-H., 49600, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

VIII. 3aKkJIl04Hi BiZoMOCTi

Byache IlpizBume Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI

rOJIOBYIOYOTO Ha 3aciJaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

Konocos [Imutpo JleoHigoBu4

Kosocos [Imutpo JleoHigosu4

Makypina OsnekcaHgpa AHIpiiBHa

VKpIHTEI

[Opuenko TersiHa AHaToJiiBHA



