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1. PO3BUTOK HayKOBUX OCHOB Ta PO3POOKa TEXHOJIOTIYHUX PEXXUMIB XOJIOAHOI MiIbrepHOI MPOKATKY NPeun3iitHUX

TPY0 3 IPOTHO30BAaHMUM PiBHEM BJIACTUBOCTEN METaly.

2. Development of scientific bases and deformation modes of cold pilger rolling of tubes with predicted metal
properties.

Pedepar:

1. lnceprarnis npuCBsA4Y€HA BpaXyBaHHIO 3HAKO3MIHHOTO BILJIMBY IIapaMeTpiB AedopMallii Ha 3MiHy BJIaCTUBOCTEN
HU3KOJIETOBAaHUX Ta BUCOKOJIETOBAHUX CTaJlell IPU XOJIONHIN MiJbrepHill MPOoKaTIli Ta CTBOPEHHI Ha I1iil 6a3i
e(EeKTUBHUX TEXHOJIOTITYHMX PEXXUMIB X0JI0QHOI IiNIbrepHOoi MPOKATKU NPELU3iiHUX TPY6 3 BUCOKMMU CIIOXXUBUNMU
XapaKTePUCTUKAMHU, 30KpeMa 3 IPOrHO30BAHUM PiBHEM BJIACTUBOCTEN METAJy Ta CKJIAAHOI0 (POPMOIO NIONIEPEYHOrO
nepepizy. OTprMaHO 3aJIEXKHICTb, SIKa I10B'SI3y€ 4acTKy Aedopmauii o giameTpy y cymapHin nedopmarii 3
ITOKa3HMKOM 3MiHHU BJIACTMBOCTE! TP XOJIOJHIN MisibrepHiil mpokaTyi Tpyo. BusHaueHo 3a1eXKHOCTi 4acTK1
nedopmaii no niameTpy Bif cymapHoi gedopmalii B yMoBax 6€311epepBHOIO HApOILIyBaHHS CYMapHOi Jedopmariii
I10 JOBXMHI pO604Y0ro KOHYyCY Ta BiflIOBiZHOI 3MiHM BJIACTUBOCTEH MeTaJjly NPy XOJIOHIN MijbTepHill MpoKaTii

Tpy0. Po3pob6sieHO MeTO], BUBHAYEHHSI €KBiBaJIEHTHUX PO3MIipiB I10IIepeYyHOro rnepepizy pob0ouoro KOHyCy B yMOBax



3HAaKO3MIiHHOCTI Jedopmaliii. BusHaueHO 3a71€>KHOCTI, 5IKi OB'SI3yI0Th KOE(PillieHT HAlIPY>KEHOTO CTaHy METAy 3
napameTrpamu gedopmatii. Opeprkany NoJaabIIvi PO3BUTOK YSBJIEHHS IIPO B3a€EMHUIA BILJIMB TEMIIEPATYPU
MeTaiy, KoeillieHTy BUTSKKY, KiIbKOCTI NIOJBIMHUX PYXiB KJIiTi, BEJIMYMHMU [107a4i, MEXI MIlJHOCTi, MEXi TEKY4YOCTI,
TBEPOCTIi [I0BEPXHI Ta CIOCOOY ii 0xX0J101keHHS. POGJIEHO TEXHOJIOTTYHUI PEXUM XOJIOGHO] MiNIbrepHOi MPOKATKHY,
SIKUI1 BpaXxOBYy€ 3MiHy BJIaCTUBOCTEI MeTaly y 30Hi gedopmalii Ta 3a6esnedye OTpUMaHHS TPYO 3 IPOTHO30BaHUM
piBHEM BJIaCTUBOCTEN MeTay. Po3po6sieHO TeXHOJIOrYHUI PEeSXKUM XOJI0AHOI MiIbrepHOi IPOKaTKu TPyoO i3
30BHILIHIMM Ta BHYTPIlIHIMU N0300BXHIMU pebpamu. Po3pobieHi MmeTonyKa Ta peKoMeHaallii 11010 TPOrHO3yBaHHS

BJIACTUBOCTEN MeTaly I1iCJIsl IPOKATKMU.

2. Dissertation is devoted to solving the problem of incorporation of the influence of deformation parameters to
change the properties of metal during cold pilger rolling and developing on this base effective technological
regimes cold rolling precision pipes with high consumer properties, including the predicted level of metal
properties and no-round shape of cross section. Dependence, which links the strain on the proportion of diameter
and the properties of metal during cold pilger rolling, was obtained. Previously, cold pilger rolling remained change
properties depending on the total (in cross section area) strain. The dependence takes into account the proportion
of strain on diameter, as the deformation that significantly affects the ratio of strength and yield stresses of metal
after rolling cycle. Determined that this ratio is an indicator of use the properties of metal deformation in specific
pilger circumstances. The relationship is also an indicator that can range from O to 1 to evaluate the effectiveness
of technological elements in terms of use of resource metal properties. The characteristics of deformation during
cold pilger rolling correlation that links the proportion of strain rate on diameter and use the properties of metal
along the length of working cone is given. Scientifically base for the method of partial deformation distribution
along the working cone for cold pilger rolling of steel, deformation of which under normal conditions is difficult is
established. Relationship of such parameters of cold pilger rolling process, as the temperature of metal,
distribution of partial deformation and homogeneity of metal structures is experimentally confirmed. The method
of determining equivalent dimension of cross-section of working cone at cold pilger rolling is found. The method
takes into account the change in the working cone cross the entire length of the die's perimeter. Actual and
equivalent sizes connect by using indicator, which changes according to the current central angle. The
dependence that links the deformation in longitudinal and transverse directions to the changing of deformation in
diameter along the length of working cone at cold pilger rolling is established. Known dependence to determine
the form of cross profile tool takes to account only total strain. Found that changing the relative width for the
investigated rolling routes in certain limits to obtain yield stress decrease by 18%, ultimate tensile strength - 3%
increase and relative elongation - 6.2%. The method for determining the mode of deformation during cold pilger
rolling, which takes into account changes in the properties of metal in the zone of deformation and ensures a
certain level tube's metal properties is developed. 6. Based on modeling by FEM research and the distribution of
normal stresses along the working cone and determined dependence coefficient that relates the stress and the
parameters of the metal deformation in cold pilger rolling is further developed. On the basis of experimental
researches of mutual influence of such technological elements of cold pilger rolling as: temperature metal hood
ratio, the number of mill movements, feed volume, strength, yield stress, ultimate tensile strength, surface
hardness and method of technological cooling are further elaborated. A method to shift the leading dependence on
rails, which provides minimum axial force and determine the amount of displacement depending on the difference
between forced and natural rolling radius is found. Technological modes of cold pilger rolling with external and
internal longitudinal ribs which reflected the results of researches of the distribution of particle diameter on the
deformation in total deformation to alter the properties of metal and applied the method of equivalent size of the
working cone of communication between the longitudinal and transverse profiles sizes are found. The
recommendations concerning the prediction level properties at industrial conditions and methods of forecasting
the properties of metal after cold pilger rolling are given.
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