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Pedepar:

1. O6'exT - KpucTanorpadiuHa TeKCTypa, MiKpOCTPYKTYpa, aHi30TPOIisi KOEPLUUTUBHOI CUJIM, MEXaHIUHI
XapaKTEePUCTHKU IIPU OJHOOCLOBOMY PO3T3i y CIIJIaBaxX Ha OCHOBI 3a1i3a MicJid IPOKaTKU i Binnany. Meta -
po3pobKa (PisuuHOI MO 3B'13Ky KOEPLUTUBHOI CUJIX i3 KPUCTAIOrpadivHOIO TEKCTYPOIO, XapaKTePUCTUKAMU
MIIIHOCTI Ta NJIACTUYHOCTI, 3aJINIIKOBAMU HANIPY>KEHHSIMU PELITKU Ta MiIKPOCTPYKTYPOIO y IEeSIKUX CIIJIaBax 3aji3a
Ta KOHCTPYKLiNHUX CTaJIsIX. METOIU OOCIiIpKEHHS - PEHTTE€HIBCbKUI aHali3 TEKCTYPH i CYOCTPYKTYpU
KPUCTAIYHUX TiJl, METaIOrpadiyHmii aHali3, METOAY MEXaHIYHUX BUIPOOYBAaHb MOJIIKPUCTAJIiB, HEPYVHIBHUI
METOJI BUMIPIOBaHHSI KOEPLUUTHBHOI CHJIM 32 JOIIOMOIOK0 KOEPLUTUMETPIB, KOMIT'IOTEpDHE MOJe0BaHHs. HaykoBa
HOBHM3HA OJ€P>KaHUX pPe3yJIbTaTiB: 1. 3aporoHOoBaHO Pi3UYHY MOIe/Ib BUHUKHEHHSI aHi30TPOIlii KOepLUTUBHOI
CWJIY IIPM HaKJIa[aHHI 30BHIIIHBOIO MArHiTHOTO 110JI B Pi3HMX KpUCTaNOrpadiyHMx HallpsIMKax 32 PaXyHOK Pi3HOI
pO6OTH HaMarHiuyBaHHS KPUCTAJIIB y MOJIIKPUCTali. 2. BCTaHOBJIEHO, 10 TPU XOJIO4HIH POKaTii

MOJIIKpPUCTaIiYHOTO cI1aBy Fe-3%Si 36ibIyeThCs1 KOEPLUUTUBHA CUJA B 2 Pasy, IPU HE3MIHHOMY XapakTepi



anisorpomii. 3. [lokazaHo, 10 miciid Bifany IpoKaTaHMX 3pasKiB MOJIIKpUCTaiB ciiyiaBy Fe-3%Si, anizorpormnis
KOepLUTUBHOI CUJIM 3yMOBJIeHa POPMOIO i po3MipamMu 3epeH BHACIiOK 0COOINBOCTEN TUHAMIKYU JOMEHHOI
CTPYKTypHu. 4. BctanoBsieHo, 110 B cTaji 15X5M Mae miclie aHi30TpoIlis KOepUUTHUBHOI CUJIH, sIKa 00yMOBJIeHa
BEJINYMHOIO POOOTH 110 IIepeopieHTallii BEKTOpa HAMarHiuYeHOCTi BiJl HAIIPSIMKY JIETKOT0 HamarHiuyBanHs <100> o
HAKJIA[IEHHS T10J18, 4O HAIIPSIMKY BaXXKKOI0 HaMarHivyBaHHS <110> 1py HaKJIA[eHHI MarHiTHOrO I10JIs1 BHACIIOK
MarHiTHOI kpucTtaniorpadiyHoi aHizoTpormii. 5. [TokazaHo, 1110 METO/; BUMiPIOBAaHHSI KOEPLIMTUBHOI CUJIN BUSIBUBCS
6i7bII YYTIMBUM 10 3MiHM (Pa30BOr0 CKJIALy HEP>KaBilouoi cTasi OPiBHSHO 3 PEHTT€HiBCbKUM (Pa30BUM aHai30M,
OCKIiJIbKY BUSIBJIEHO HasIBHICTb MarHiTHOI ¢a3u i aHi30TPOIIi0 KOEPLUUTUBHOI CUJIY B 3pa3kax 3i ctani 08X18H10T, na
BigMiHY BiJi peHTreHiBCbKOro (pa3zoBoro aHasisy. 6. BeanyrHa KoepuuTUBHOI cyiy Ta ii aHi30TpOIIisl B ayCTEHITHO-
HecTabiIbHUX CTaJISIX BU3HAYAETHCS KiJIbKICTIO MaPTEHCUTHOI azu i xapakTepoM ii TekcTypu. 7. ITokasaHo, 110
IIPUYMHOIO aHi30Tponii KoepuuTUBHOI cuiu B crasi 09I'2C e marHiTHa KpucTtasorpadiyHa aHi3oTporisi, 00yMoBIeHa
XapaKTepPOM TEKCTYpH. [IpakTUuHe 3HaYeHHS NOJISITa€ Y TOMY, 1[0 OTPUMAaHi pe3yJbTaTi JOCTiIKEHHS! MOXYTb OyTH
BMKOPUCTaHi [1J1s1 PO3BUTKY Teopii HaMarHiuyBaHHs 3 ypaxyBaHHSIM KpucTasorpadiuyHoi TeKCTypH; Ipu po3poolii
HEpYIHIBHOIO METOY KOHTPOJIIO CTPYKTYPHOT'O CTaHy CTaJjli 32 KOEPLUTUBHOIO CUJIOIO; 1711 KOHTPOJIIO HAIIPY>KEHO-
I.e(OpPMOBAHOTO CTaHy CTajli B MPOLeCi eKcIuyaTaliii; gjs po3pooku HoBux [THII-crane i3 3agaHumu

BJIACTUBOCTSIMMU.

2. The object is the crystallographic texture, microstructure, anisotropy of coercive force, mechanical
characteristics under uniaxial tension in iron-based alloys after rolling and annealing. The goal is to develop a
physical model of the coercive force coupling with a crystallographic texture, strength and plasticity
characteristics, residual lattice stresses and microstructure in some iron alloys and structural steels. Methods of
investigation - X-ray analysis of the texture and substructure of crystalline bodies, metallographic analysis,
methods of mechanical testing of polycrystals, non-destructive method of measuring coercive force using a
coercimeter, computer simulation. Scientific novelty of the results obtained: 1. A physical model is proposed for
the appearance of an anisotropy of the coercive force when an external magnetic field is applied in different
crystallographic directions due to the different work of magnetization of crystals in polycrystals. 2. It has been
established that during cold rolling of a polycrystalline Fe-3% Si alloy, the coercive force is increased by a factor of
2, with the anisotropy invariable. 3. It is shown that, after annealing the rolled samples of polycrystals of the Fe-3%
Si alloy, the anisotropy of the coercive force is due to the shape and size of the grains due to the peculiarities of
the dynamics of the domain structure. 4. It has been established that in steel 15X5M an anisotropy of the coercive
force takes place, which is due to the amount of work on the reorientation of the magnetization vector from the
direction of easy magnetization <100> to the superposition of the field, in the direction of heavy magnetization
<110> when a magnetic field is applied due to magnetic crystallographic anisotropy. 5. It is shown that the method
of measuring the coercive force was more sensitive to a change in the phase composition of stainless steel than
the X-ray phase analysis, since the presence of a magnetic phase and the anisotropy of the coercive force in
samples of 08X18H10T steel, in contrast to the X-ray phase analysis. 6. The magnitude of the coercive force and its
anisotropy in austenitic-unstable steels is determined by the amount of the martensitic phase and the nature of its
texture. 7. It is shown that the cause of the anisotropy of the coercive force of steel 09G2C is the magnetic
crystallographic anisotropy due to the nature of the texture. The practical significance lies in the fact that the
obtained results of the investigation can be used to develop the theory of magnetization taking into account the
crystallographic texture; When developing a non-destructive method for controlling the structural state of steel by
a coercive force; To control the stress-strain state of steel during operation; For the development of new PNP
steels with specified properties.
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