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TOYHICTb TPYO

2. The influence of the fineness of cold plastic deformation by pilger rolling on the microstructure and accuracy of
pipes

Pedepar:

1. XonopHonedopmoBaHi Tpyor 3aCTOCOBYIOTH B BUPOOax Bil[IOBiAa/bHOIO IIPU3HAYEHHS B aBia-, pakeTo-, CyJo-,
MalKMHOOYNyBaHHI Ta eHepreTuli. OCHOBHUMU NTapaMeTPaMu SIKOCTi X0JI04HOIe(POPMOBAHUX TPYO €
MIKPOCTPYKTypa Ta MEXaHi4Hi BIACTUBOCTI iX MeTajy, BAMOIY [IO TIOTIIEPEYHOI PI3HOCTIHHOCTI Ta BigXWJIEHb
niameTpy Tpy6. Jucepraliiiny po60Ty IPUCBSIYEHO TEOPETUYHOMY aHaJli3y Ta HOBOMY PO3B'$I3aHHIO HAyKOBO-
IIPUKJIAIHO]I 3a1ayui MigBUIIEHHS CIY>K60BUX XapaKTePHUCTUK X0JI0AHOepOPMOBaHUX TPYO BiZIOBiAAIbHOTO
IIPU3HAYEHHS, 110 N0JIAra€ y BU3HAYEHHI BIUIMBY Ha MIKPOCTPYKTYPY METaJly Ta TOYHICTb TPyO APiOHOCTI
nedOopMyBaHHS, KA 3MiHIOETbCSI TP YOTUPbOX BapiaHTaX BUKOHAHHS 10Jjadi Ta IOBOPOTY Nepes AedopMyBaHHIM

IIPSIMUM Ta 3BOPOTHIM XOJIOM KJIiTi ITPY XOJIOAHIN MiNIbrepHiN NPOKATLi Ha Cy4aCHUX CTaHax. [lo IbOro 4acy HasBHE



Ha MiAIpUeMCTBax KpaiHU 06J1alHAHHS CTaHIB X0JI0JHOI NPOKATKX TPY0 AO3BOJISIIO Peasi3oByBaTH JIULIE OAUH
BapiaHT BUKOHAHHS M0J1a4i Ta MOBOPOTY, KOJIM N10AAa4y BUKOHYBAJIU Nepef 4,e®OPMYBaHHSIM IPSIMUM XOIOM i
IIOBOPOT nepes AedOopMyBaHHSIM 3BOPOTHIM XOZI0M, 10 OOMEKYBaJIM MOXKJIMBOCTI CTaHy I10 OCHOBHUM
napamMeTpam sIKocTi Tpyo. [TosgBa CyyacHUX CTaHiB, KOHCTPYKLis SIKUX [JO3BOJIsI€ 3MiHIOBATH IPiOHICTh
IepopMyBaHHS 32 paxyHOK pi3HMX BapiaHTiB BUKOHAHHS [10ja4i Ta [I0BOPOTY, 1a€ MOXJIMBICTD BIIJINBATH Ha
MiKPOCTPYKTYPY Ta TO4HICTb TPYO. Lle 06yMOBUIIO OTPEOY B €KCIIEPUMEHTAILHOMY JOCJIiIPKEHHI [IbOT0 BILIMBY, a
TaKOX [10JaJbIIOMY aHaJli3i OTPMMaHUX pe3yJbTaTiB Ta iXx OCMHUCJIEHH]. B po60Ti BUKOHaHO KOMIIJIEKCHE
€KCIIEPMMEHTAJIbHE IOCJIiI)KEHHSI BIUIUBY IPiOHOCTI 1edOpPMYyBaHHS Ha MIKDOCTPYKTYPY, MEXaHi4YHi BJIACTMBOCTI Ta
TOYHICTh TPY6 HA HOBOMY Cy4aCHOMY CTaHi xosiofHoi mpokaTku Tpy6 XIIT 6-20, mpu 4OTHUPbOX BapiaHTax nojayvi i
noBOpoTY: BapiaHTl - nogava Tpyou 3aiCHIOETbCS Iepe], 1ePOPMYBAHHIM IIPSIMUM XOJIOM KJIiTi, @ IOBOPOT TPyOU
- nepep geopMyBaHHSIM 3BOPOTHIM XO0OM KJIiTi; BapianT 2 - nogada Tpyou 31ilicHIOETbCS Tepe, 1e(OPMYyBaHHIM
IIPSIMUM XOJIOM KJIITi, @ IOBOPOT TpyOu — nepe 1e(opMyBaHHSIM MIPSIMUM Ta 3BOPOTHIM XOZOM KJIiTi; Bapiant 3 -
nojaya Tpyou 34ilCHIOEThCS Ilepe] eOpMyBaHHSIM IIPSIMUM i BBOPOTHIM XO[IOM KJIiTi, @ TOBOPOT — Nepe;,
IepopMyBaHHSIM 3BOPOTHIM XOOM KJIiTi; BapiaHT 4 - nogaya ta NoBOpPOT TPYOU 3MiMCHIOIOTHCS NIEPE],
Ie(pOpMyBaHHSIM NIPSIMUM Ta 1e(OPMYBAHHSIM 3BOPOTHIM XOZOM KIliTi. EKcliepuMeHTH IpoBeneHo Mif, yac
npokaTku Tpy6 3i crani 08X18HI10T, sika € HaibiIbLI IOMKUPEHOI0 Y BUPDOOHULITBI KOPO3iMHOCTINKYX TPYyO. Biepie
17151 XOJIOJJHOTO IIJIACTUYHOTO ieOPMYyBaHHS ITiJIbT€PHOIO IIPOKATKOIO 32 YMOB OJJHAKOBOI TPOJYKTMBHOCTI IIPOLLECY
3a OJIMH MOJBIMHWMI Xifl KJIiTi €eKCIIEPMMEHTAJILHO BCTAHOBJIEHO: 1. SMEHIIEHHS PO3MIPY 3€PEH MIKPOCTPYKTYPH
crani 08X18H10T 6inst BHYTpilIHbOI MOBEPXHi TPYO MOPIBHSHO 3 pO3MipaMu 3€peH MiKPOCTPYKTYpH 6ilst 30BHIIIHBO]
[IOBEPXHIi IpU 30isbLIeHHI ApiOHOCTI fedopMyBaHHS 32 PaxXyHOK 10JATKOBOI ofayi rnepem 3BOPOTHIM XOI0M KJIITi,
Ha BiI]MiHY BiJl P€KMMY 3 OJHI€I0 [10Ja4Y€I0 NEPe IIPSIMUM XOIO0M, IIPU3BOAUTD IO MTOKPALIEHHS €KCIITyaTalinHuX
XapaKTePUCTUK. 2. 3MEHIIEHHS BEeJIMYMH PO3Mipy 3epeH 6isist BHYTPilIHbOI MOBEPXHi TPYyO I1py 306i/blLIeHH]
Ipi6HOCTI IedopMyBaHHS 32 paxyHOK OAATKOBOI'O ITIOBOPOTY Mepe] IPSIMUM XOJOM KIIiTi Ha BiIMiHY Bif pexxumy 3
OJIHUM IIOBOPOTOM I1€pPEeJ 3BOPOTHUM XOO0M KJIiTi, IPU3BOJUTH [0 MOKPAILEHHs €KCIUTyaTaliliHUX XapaKTEPUCTHUK.
3. 3a71e;KHOCTI BIUIMBY BEJIMYMHU [10Ja4i epes IpSIMUM Ta 3BOPOTHIM XOIOM Ha IONEPEYHY Pi3HOCTIHHICTb Ta
OBAJIBHICTb TPY6 17151 YOTUPbOX MOXKJIMBUX BapiaHTIB CIOJIyY€Hb [104a4 Ta [IOBOPOTY, SIKi 1al0Th MOXKJIUBICTb,
CIIMpalo4yMCh Ha OTPUMaHI pe3yJsbTaTy, BUGMpaTH HEeOoOXiHMI BapiaHT BUKOHAHHS I10/1a4i Ta [IOBOPOTY 1JIs1

3a0€e31e4eHHs peryIaMeHTOBaHOI CTaHJApTaMy Ta HOPMaMU NapaMeTPiB 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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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Port Haranis OnexkcangpiBHa

2. Rott Nataliia O.

KBasigikanis: k.r.u., nor,, 05.02.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHuIl BUIIMIT HABYAbHMIL 3aKaz "TIpuaHINIpOBChKa

Iep>KaBHa akaZieMis Oy[IiBHMLITBA Ta apXiTeKTypu"
Kopg 3a €IPIIOY: 02070772
Micue3Haxoa>KeHHS: By/1. YepHUIIEBCHKOTO, 6y 24-a, JlHinpo, JHinpoBcbhkuil p-H., 49600, Vkpaina

dopma ByacHOCTI: [lepkasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Konocos Jimutpo Jleonifosud
rOJIOBH pagu

BaacHe IlpizBume Im'st II0-6aTbKOBI Konocos Jimurpo Jleonigosuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY Makypina Onekcannpa AHjpiiBHa

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




