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1. ®i3u4Hi OCHOBU aHI30TPOIIil pyHYBaHHS METaJIEBUX IIOJIIKPUCTAJIiB B arPECUBHUX CEPEIOBUILAX

2. Physical basis of the anisotropy of fracture of the metal polycrystals in an aggressive environments

Pedepar:

1. IlpoBeeHO KOMIUIEKCHE JOCIIiIPKEHHS IIPUYUH i 3aKOHOMIPHOCTEN BUHUKHEHHS i PO3BUTKY aHi30TPOIIii
PYVHYBaHHSI KOHCTPYKLIMHUX CTaJlell B KOPO3illHMX CepeOBUIIAX B 3B'S13KY 3 KPUCTAJIOTPapiyHOIO TEKCTYPOIO i
aHi30TpoMi€0 KOEPLUUTUBHOI CUIIH, 5Ki (POPMYIOTbCS B JIUCTAX i Tpyb6ax. BcTaHOBIEHO, 10 KpUcTanorpadiyHa
TEKCTYPa, sIKa (POPMYETHCS B JIUCTAX i TPy6axX 3 KOHCTPYKLIMHOI cTajli, 3aCTOCOBYBaHOi B HAPTOBOMY i
ra3olpoBiTHOMY TPaHCIIOPTi, HEOJHOPiHA. Y IPUIIOBEPXHEBUX Lapax (OPMYETHCS, SIK IIPAaBUIIO, TEKCTYPa 3CYBY
tuny {011} <100>. B cepegMHHMX apax MpY [jbOMY PO3BUBAETHCS TUIIOBA TEKCTypa Aedopmallii 3 OCHOBHUM
komnoHeHToM {001} <110> Ta nopatkoBuMu opieHTyBaHHSIMHU {112} <110> + {111} <110>. [Toka3aHoO, 1110 OCHOBHOIO
IIPUYMHOIO aHi30TpOIii apyBaTUX KPUXKUX PYUHYBaHb B JINCTAX i Tpybax 3 HU3bKO-BYIJIEL|€BUX i JIETOBAaHUX
cTasiell € KOMIIOHEHT TekcTypu gedopmariii {001} <110> BHacinok Toro, mo miomuHy {001} € ocHOBHUMU
IIJIOIIMHAMU BiZIKOJIY, Y3JOBXK IKMX ITOJIETIIEHO MTOMKUPEHHS KPUXKUX MIAPYBATUX | KOPO3IMHUX TPILMH.

3apoIyKeHHS KOPO3iMHUX TPILVH 3yMOBJIEHO MiJIBUIIEHOI0 PO3UYNHHICTIO €JIEMEHTIB BIIPOBAIP)KEHHS - B IIEpUIy



4yepry, BOJHIO i ByIJIeL0 B Gi/IbII CUJIBHO CIIOTBOPEHUX KPUCTAliTaX TEKCTypHOro kommnoHeHTa {111} <110 - 112>, - i
YTBOPEHHSIM MeTaHy. BusiBiieHO, 1110 HEOTHOPITHICTh IJIAaCTUYHOI Jedopmaliii, o BUHUKIIA [IPYU MOHTaXi TPyOKH 3i
crasi 15X5M B TopuieBuil ¢piaHel b TeJI000MIHHYKA, CIIpUse POPMYBaHHIO HEOTHOPILHOI TEKCTYPH 32 TOBLIUMHOIO
TPYOKH, LOJATKOBOMY CIIOTBOPEHHIO KPUCTAJIYHOI IPAaTKU i Befe 10 NepPes4acHOro JIOKaaIbHOIO KOPO3iiHOrO
PYIHYBaHHSI TeIJI00OOMIHHMKA TP KpeKiHry HadTu. 17151 pys1oHHOI cTasi 05KI i BUTOTOBJIEHUX 3 Hei TPYOHHUX
3aroTOBOK i TPyOHUX 3pa3kiB, eOPMOBAHUX BHYTPIIIHIM TUCKOM Ha 8% i 18%, BCTaHOBJIEHO JIiHiIHY KOpeJsiiiio
MiXX KOEPLMTUBHOIO cuiiok He, 3 0IHOro 60Ky, i IOJIF0CHOIO TYCTUHOIO i pO3MIKUPEHHSIM BiTIOBIIHUAX NU(PaKLiiHUX
JIiHi#, 3 iHImOTOo 60KY, 3i 36i/bIIeHHsIM CTyIeHs AedopMalii. 3pocTaHHs KOEepPIUTUBHOI cuu 3 gedopmariieo
00yMOBJIEHO 301/IbIIEHHSIM POOOTH [lepeMarHivyBaHHS KpUCTaJliB IIPU HAKJIaleHH] 30BHIITHBOIO MarHiTHOTO IOJISI B
HaIpsiIMKaxX BaKKOrO HamarHivyBaHH# <110>, OpieHTOBaHUX B HANIPSIMKY IIPOKATKY, i <222> Ta <211>, OpieHTOBaHUX B
[IOTIIEPEYHOMY HAINIPSIMKY, a TAKOX 3POCTAHHSIM MIKPOHAIPY>KEHb i NOPiOHEHHSIM 06J1aCTell KOT€PEHTHOTO

PO3CiIOBaHHS B [IEBHUX KPUCTAJIOrpadivHMX HAIPSIMKAX.

2. The thesis was first carried out a comprehensive study on the causes and patterns of emergence and
development of the anisotropy of fracture of structural steels in corrosive environment due to the crystallographic
texture and anisotropy of the coercive force of sheets and tubes. Found that the crystallographic texture, formed
in sheets and tubes made of structural steel used in oil and gas transportation, is inhomogeneous over the cross
section. In the near-surface layers formed tend the torsion texture of the {011} <100>. In the middle layers at the
same time develops the typical deformation texture with the main component of the {001} <110> and additional
{112} <110> + {111} <110>. It is shown that the main cause of the anisotropy of layered brittle fracture in sheets and
tubes of low carbon and alloy steel is the component of deformation texture {001}<110> due to the fact that the
{001} cleavage planes are the principal, along which facilitated the spread of laminated brittle cracks and corrosion.
Emergence of corrosion cracks is caused by increased solubility of interstitial elements - primarily hydrogen and
carbon - in a highly distorted crystallites texture component {111} <110 - 112> and the formation of methane. It was
found that the inhomogeneity of plastic deformation through the wall thickness of pipe of steel 1I5Kh5M promotes
of forming of heterogeneous texture, an additional distortion of the crystal lattice, which leads to the acceleration
of local corrosion attack. For steel coils 05kp and made of it piece of pipe and tube samples deformed by internal
pressure by 8% and 18%, established a linear correlation between the coercive force Hc in the rolling direction
(RD) and the transversal direction (TD) and of pole density of inverse pole figures and a broadening of the
diffraction lines with increasing deformation. The increase of the coercive force is caused by the work of reversal
of crystals (that prior to the application of a magnetic field are oriented along the easy magnetization axes <100>)
by applying an external magnetic field in the hard magnetization directions <110> oriented in the RD, and <222>
and <211> oriented in the direction perpendicular to it, and as a result of comminuting of regions of coherent
scattering and growth of micro stresses in the corresponding crystallographic directions.
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